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L& mo dau

V&i sw phat trién nhanh chéng clia nganh Céng nghé Théng tin trong nhitng ndm gan
day, nhu ciu nhan s trong nganh nay tdng manh & ca quy moé thé gi¢i 1an Viét Nam.
Hoc lap trinh khéng con la mét Iwa chon xa la véi nhiéu thanh nién Viét Nam nira.
Cang ngay cang c6 nhiéu ban tré muén tim dén véi cong viéc 1ap trinh, bat dau bang
viéc tham gia vao cac trwdng dao tao chinh quy, cac trung tam day lap trinh, hoac ty
hoc.

Vi hang chuc nam lam viéc trong nganh Céng nghé Théng tin va truc tiép tham gia
vao cong tac dao tao lap trinh vién, ching t6i nhan ra rang cac ban tré gap rat nhiéu
khé khan trong nhirng thdi diém dau tién tiép xic véi cdng viéc nay. C6 rat nhiéu rao
can khién cho viéc hoc 1ap trinh tré nén kho khan hon, co thé ké dén nhuw do chwong
trinh dao tao dwoc thiét ké khong tét, gido trinh khé hiéu, chwong trinh khdng sat voi
thwe té, gido trinh khéng gidp ngudi hoc xay dung dwoc kién thirc mét cach bai ban
va virng vang. Bén canh do, mac du co rat nhiéu sach day lap trinh béng tiéng Anh
rat tot, nhung nhiéu ngudi lai khéng s dung dugc tiéng Anh. D6 1a nhirng thiét thoi
va khé khan ma nhirng ban tré dang muébn tim dén nganh nghé 1ap trinh dang gap
phai hién nay.

V&i muc tiéu giup nhirng ngudi maoi bat dau hoc l&p trinh dwoc thuan lgi hon, déi ngi
Giang vién cla Hé thdng Pao tao Lap trinh Hién dai CodeGym d3 bién soan nén cudn
sach nay va glri dén cac ban. Cubn sach nay danh cho nhirng ngudi bat dau tir con
s6 0 va mong mudn phat trién ndng lwc Iap trinh trong théi gian nhanh nhét. Cubn
cam nang duorc thiét ké mot cach khoa hoc dé giup ngudi hoc tw xay dwng nang luc
clia minh théng qua tirng hoat dong mot. Khéng cé qué nhiéu thuat toan phire tap,
nhanh chéng lam ra dwoc cac sdn phdm dé chirng minh sy tién bd ctia nguwdi hoc,
st dung ngén ngi¥ lap trinh Javascript véi do twong tac cao 1a nhirng ddc diém ndi
bat ctia cuén cdm nang nay.

M&c du ddi ngii tac gid chang téi da nd lwc trong viéc hoan thién cudn sach nay voi
tiéu chi dé& hiéu, khoa hoc va hiéu qua danh cho nguwdi méi bat dau, tuy nhién kho dé
tranh khoi cac sai so6t trong qua trinh bién soan. Vi vay, ching toi rat mong nhan dugc
cac y kién phan héi va déng gép clia moi ngwdi théng qua email info@codegym.vn.
Cam on va chuc cac ban gat hai dwoc nhiéu gia tri tir cubn sach nay.

Tran trong!
Doi ngil tac gia.
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Hwdng dan sir dung sach

Cubn sach nay hwéng dén muc tiéu giup ngudi hoc phat trién ca kién thirc 1an ky
ndng. Cho nén, dé khai thac cubén sach mét cach hiéu qua nhat, ngudi hoc nén thuc
hién cac cong viéc sau day:

e Ghi chép: Can c6 mot cubn sd dé ghi chép, hodc str dung cac cong cu s6 nhw
cac trinh soan thao hoac Mind Map. Viéc ghi chép sé giup ngwoi hoc dam bao
dwoc mire d6 hiéu ctia minh dbi véi cac khai niém quan trong. Ghi chép ciing
gitp cho nguwoi doc ghi nhé tét hon cac khai niém.

e Tim kiém théng tin ngoai cuén sach: Cé nhirng khai niém ma nguwdi doc
khéng hiéu dwoc, ngay ca khi da doc di doc lai nhiéu l1an. Nguwdi doc nén tim
kiém thong tin v& cac khai niém dé & nhirtng ngudn khac ngoai cudn sach, dé
tim cach hiéu ching. Li do 1a b&i vi cé nhiéu cach dé trinh bay moét khai niém
nao do, cac tac gia méac du da cb gang dé trinh bay chiing mét cach dé hiéu va
phu hop v&i phan déng cac doc gid, nhwng cé thé & mot vai chd va déi vei mot
vai nguwoi thi van bi kho hiéu. Birng diu hang, ma nén tim cach dé hiéu chang
& pham vi ngoai cubn sach.

e Luyén tap: Thuc hanh la thao tac bat budc dé co thé phat trién ky nang. Nguoi
hoc khong thé cé dwoc k§ nang tét néu chi doc cubn sach tir dau téi cudi ma
khéng thwe hanh trong thue té. Viéc thwe hanh nén tang theo cap do tir dé dén
khé. Dbi véi cac bai thwe hanh cé hwéng dan, ngudi hoc co thé 1am theo cac
hwéng dan d6. Nhwng sau khi lam theo thi can phai tiép tuc thwe hanh d& minh
c6 thé tw lam dwoc ma khéng can lam theo hwéng dan.

e Téng két sau méi chwong: Sau khi hoan thanh méi chwong, ngwdi hoc can
xem lai phan ghi chép cGia minh, dbi chiéu v&i cac muc tiéu d& xem thir minh
da phat trién dwoc nhirng nang lwc gi. Néu c6 phan nao minh chwa hiéu hodc
chwa lam dwoc thi hay cb gang tim thém s tro' gitip dé cé thé gidi quyét day
da.

Cubn sach nay bao gdm 8 chuwong, lan lwot dé cap dén cac khai niém nén tang trong
lap trinh. Tuy nhién, ndéi dung cua cac chwong khéng hoan toan dwgc trinh bay mét
cach tuyén tinh, ma dwoc té chire theo 16i tich hop. Nghia |a mét khai niém cé thé
dwoc trinh bay trai déu qua nhiéu chwong khac nhau, gitp cho nguwdi hoc cé co hoi
co xat nhiéu l1an, 13p di 13p lai cac thao tac thwc hanh, giup xay dwng dwoc mot nén
tang hiéu biét va ky ndng bén virng. Sau day la cAu truc ctia méi chwong, ngudi doc
nén hiéu cAu tric nay dé cé cach khai thac ndi dung mét cach hiéu qua nhét:

e Muc tiéu: La noi dinh nghia rd rang va ngén gon vé nhirng kién thirc va ky
nang ma nguwdi doc sé xay dwng dwoc khi hoan thanh mdi chwong. Nguwdi hoc
can ghi chép lai muc tiéu cla tivng chwong, dé sau nay tw danh gia lai xem
minh da dat dwoc cac muc tiéu dé hay chwa. Néu khéng ndm dwoc cac muc

/codegym.vn/ - 2



CODEGYM

tiéu thi ngudi hoc sé roi vao trang thai hoang mang, b&i vi khéng biét minh
dang hwéng dén diéu gi.

Gi®i thiéu: La noi trinh bay ngén gon vé muc dich va néi dung cia chwong.
Phan nay gilp ngudi hoc tra 1o dwoc cau hdi WHAT (téi dang hoc cai gi?) va
WHY (thdy dwoc sw lién quan gitra nhivng khai niém minh sé hoc v&i cac (rng
dung thuc té).

Cac muc ndi dung: Phan chinh ctia méi chwong sé trinh bay vé cac khai niém
va (g dung cla chung. Mdi khai niém sé dwoc trinh bay déy da dinh nghia,
dién giai, cac tinh hubng tmg dung, céc vi du cu thé va nhirng théng tin khac
xung quanh khai niém do.

Ma sach: M4 sach |a mot phan dac biét clia cubn sach dé dinh huwéng nguoi
doc tré thanh mét 1ap trinh vién tét ngay tr dau. Trong 1ap trinh, cé nhiéu cach
dé giai quyét mot van dé, nhwng chi co mét sd cach thue sw gon gang va hiéu
qua. Ma sach 1a cach dé chung ta t6 chirc ma ngudn thuc sy khoa hoc va
hwéng dén sw hiéu qua néi chung.

Cac 16i thwong gap: Phan nay liét ké cac 16i ma mét 1ap trinh vién non kinh
nghiém thuwéng mét nhiéu thdi gian dé nhan ra va khéc phuc. Chung ta khéng
thé liét ké hét tat ca cac 16i co thé xay ra khi lam viéc véi mét cu trac 1ap trinh
nao do, tuy nhién viéc nhan biét dwoc cac 16i thworng gép sé gitp cho nhirng
nguw®i méi hoc 1ap trinh tiét kiém dwoc kha nhiéu thoi gian.

Bai thwe hanh: Day Ia néi dung dwoc thiét ké theo hwéng “cam tay chi viéc”,
c6 tac dung gitp ngudi doc bat diu rén luyén ki nang. Cac bai thwe hanh duoc
thiét ké theo hwéng tang dan vé doé khé va quy mé, twong &ng véi sy ky vong
tang trwdng vé ky nang cla nguwdi doc. Két thuc phan Bai thuc hanh, ngudi
doc c6 thé bat tay vao tw thwe hién cac bai tap dé& nang cao hon niva ky nang
cua minh.

Bai tap: La cach thirc d& nguwdi hoc tw rén luyén kj nang. Néu nhin vao 16 trinh
tdng quan, ching ta sé di tir viéc hoc |i thuyét (théng qua phan Muc tiéu, Gidi
thiéu, Cac khai niém, Céc vi du,...) rbi sau d6 dén rén luyén kj ndng (théng
qua phan Thuc hanh va phén Bai tdp). Khi hoan thanh phan Bai tap thi ky nang
cua nguwdi doc sé thanh thao hon so v&i khi chi méi hoan thanh phan Bai thuc
hanh.

Bai kiém tra: Day la muc giup ngwdi doc tw danh gia lai duwgc kién thirc va ky
nang cua minh sau khi hoan thanh dwoc mét chwong. BDap an cua cac cau héi
dwoc dat & phan cudi clia bai kiém tra, giip nguoi hoc tw cham diém dworc.
Néu cé nhirng khai niém nao ma minh chwa tra 1&i dwoc thi ngudi hoc nén
quay tré lai phan trwdc dé dé doc ky hon.
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e Téng két: La noi gilip ngudi hoc ra soat lai nhanh nhirng kién thirc va kj nang
minh da hoc dwoc. Phan téng két nay duoc viét sdn véi ndi dung kha ngan
gon, nhwng chdng t6i van khuyén khich ngwoi hoc nén tw viét lai phan tong két
cla riéng minh v&i mirc d6 chi tiét hon theo cach hiéu ctia minh. Nguoi hoc
cling tw dbi chiéu lai vé&i cac muc tiéu duoc liét ké & dau chwong, d& xem minh
da dat dwgrc cac muc tiéu do hay chuwa.
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Chuwong 1 - Nhap moén lap trinh

Céc khai niém can ban vé may tinh va lap trinh

1. Muc tiéu

Giai thich dwoc tbng quan cach hoat dong ctia may tinh
Phan biét dwoc phan cirng va phan mém

Liét ké dwoc mot sé phan cirng théng dung

Liét ké dwoc mot sé phan mém théng dung

Biét dworc vai trd clia phan cirng, phdn mém va ngudi dung
Trinh bay dwoc tdng quan qua trinh tao ra moét phan mém
Giai thich dwoc vai tro va y nghia ctia ngén ngi¥ lap trinh
Biét dwoc tbng quan quy trinh san xuit mot phan mém
Phan biét dwoc cac vai trd thong dung trong mét quy trinh san xuét phan mém
Giai thich dwgc y nghia cla thuat toan

M6 ta dwoc thuat toan bang ma gia

M6 ta dwoc thuat toan bang lwu d6

Cai dat dwoc phan mém dé bat dau viét ma

Tao dwoc ng dung phan mém dau tién

2. Gidi thiéu

Trong chwong dau tién clia cubn sach, ching ta sé tim hiéu vé nhirng khai niém can
ban nhat vé thé gi¢i may tinh va lap trinh. Day 1a nhirng khai niém co ban nhét, can
thiét nhét trwdc khi bat dau viét nhirtng dong ma dau tién. Ching ta sé tim hiéu vé
nhirng khai niém lién quan dén may tinh, phAn mém, ngwdi dung, céng viéc san xuét
phan mém, cac bwéc dé 1am ra phan mém. Cudi cung, chuing ta sé cai dat méi trudng
va chuan bi cho viéc tao ra moét phdn mém dau tién.

Két thiic chwong nay, ching ta cé thé bat tay vao viét dwoc nhirng dong ma dau tién
dé tao ra cac phan mém.

3. May tinh hoat déng nhw thé nao?

3.1. Binh nghia may tinh

Thuat ngr may tinh thwerng dwoc sir dung dé chi dén cac thiét bi dién tir co kha nang
xt ly di¥ liéu va chuyén dbi di liéu thanh nhirng thong tin hiru ich. May tinh c6 duoc
cac kha ndng nay la nhe sy két hop gitra cac vi mach dién t&r va cac tap 1énh do cac
|ap trinh vién tao nén.
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C6 thé phan loai may tinh theo nhiéu tiéu chi khac nhau, chdng han nhw vé muc dich
str dung, kich thwdc, ciu tao hodc cdng nghé. Mét sb loai may tinh thuwérng dwoc nhac
dén la: May tinh tinh I&n (mainframe), may tinh nhé (minicomputer), siéu may tinh
(supercomputer), may vi tinh (microcomputer) hoac may tinh ca nhan (personal
computer), may tinh xach tay (laptop). Cac thiét bi nhw dién thoai théng minh (smart
phone) hodc déng hé théng minh (smart watch) ciing la mét dang may tinh.

Théng thwéng, khi nguoi ta néi dén mét hé théng may tinh thi bao gém 3 thanh phan
la: Phan cirng, Phan mém va Nguwoi dung.

3.2. Phan cirng

Cac thanh phan vat ly kién tao 1&én may tinh dwoc goi la phén ciing. Phan cirng 1a bat
cl bd phan nao ctia may tinh ma ban cé thé cham tay vao dwoc. Phan cirng may tinh
bao gébm cac thiét bj dién ti tich hop véi nhau dwoc st dung dé diéu khién cac hoat
dong nhap xuét va x li ctia may tinh. M6t sd phan cirng co ban bao gdm bd ngudn
dién, CPU (Central Processing Unit - BO xtr ly trung tam), RAM (Random Access
Memory — Bd nhé Truy xuat Ngau nhién), Motherboard (Bang mach chinh, con goi la
Mainboard), mét sb card mé rong, thiét bi ngoai vi va cac thanh phan khac.

1. May quet (Scanner)

2 Bon vi xt¥ ly trung tam (CPU )

3. B§ nha chinh (RAM)

4. Bang mach mé rong {Expansion)

5. Nguén dién {Power supply)

6 O dia quang (DVD drive)

7. B luu trir thir cép (Hard disk)

8. Bo mach chinh (Mainboard)

9. Loa (Speakers)

10. Man hinh {Monitor)

11. Phén mém hé thdng (System software)
12 Phan mém tng dung (Application software)
13. Ban phim (Keyboard)

14. Chudt (Mouse)

15 O cung ngoal (External hard disk)

16. May in (Printer)

Hinh 1.1: Céc thanh phén céu tao ctia may tinh
e Bang mach chinh (Motherboard): La bang mach quan trong nhét, c6 nhiém vu
két néi cac thanh phan khac lai véi nhau dé hoat dong trong mot thé théng nhéat
e CPU —Bo x ly trung tdm: C6 thé coi nhw bd n&o clia may tinh; thiét bi nay t6
chirc va thwe hién cac chi thj ciia ngudi dung hodc phan mém
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e B0 nhé: La mot bang mach dién t&r nhd bén trong may tinh. Chwong trinh chay
trén may tinh sé dwgc nap vao bé nhé va chay tv d6. B6 nhé dwgc phén thanh
hai loai la bd nh& so cap va bd nhé thir cdp. Bd nhé so cép con duoc goi la
bd nhé& chinh. Ching bao gdm RAM (Random Access Memory — B& nhé Truy
xuét Ngéu nhién) hoac ROM (Read-Only Memory — Bé nhé& Chi doc). B6 nhé
thir cAp dé cap téi cac bo lwu trir trong hodc ngoai dwoc st dung cho cac div
liéu bén virtng nhw dia mém, 6 bang tr, dia quang (CD) hodc 6 USB, v.v.

e Thiét bi ddu vao: Cho phép nhan di¥ liéu va cac chi thi tr nguwdi ding ho&c tir
hé théng may tinh khac. Chang han nhu: ban phim, chuét, dau doc dia CD,
camera, man hinh cam &ng, v.v.

e Thiét bi dau ra: Cho phép hién thi két qua thwc thi cac ménh Iénh. Chang han
nhw: man hinh, may in, loa, may chiéu, v.v.

3.3. Phdn mém

Phan mém may tinh 1a tap hop cac chwong trinh may tinh va cac di liéu c6 lién quan
dé& cung cap cho may tinh cac chi dan can thiét vé nhirng gi ma né phai thuc hién.
Trai ngwoc han véi phan cirng, phan mém la mét thé vé hinh, ching ta khéng thé
cham dwoc vao né. Ban c6 thé lién twdng rang may tinh nhw mot thyc thé sbng véi
phén xéc (d6 1a phan cirng) va phan hén (d6 |a phan mém). V&i phan cing, ban c6
thé I&p rap thanh mét may tinh. Tuy nhién, may tinh can phai cé6 phan mém dé thuc
hién cac nhiém vu cla minh.

Phan mém may tinh c6 thé phan ra thanh mét sé loai chinh nhw phan mém hé théng,
phan mém &ng dung va phan mém lap trinh.

e Phan mém hé thdng: la nhixng phan mém may tinh dwoc thiét k& dé van hanh
cac thiét bi phan cirng va cung cép, duy tri mot nén tang dé chay cac phan
mém (rng dung. Chang han nhw: Hé diéu hanh, phdn mém diét vi-rat, phan
mém quén ly mang cho may tinh, v.v.

e Phan mém ng dung (hodc con goi tat 1a &ng dung): dwoc thiét ké dé giup
ngwdi dung thye hién mot hay nhiéu cac coéng viéc cu thé nao dé. Vi du nhw
cac phan mém doanh nghiép, phan mém ké toan, b6 phdn mém van phong,
phan mém x{& Iy anh va cac phan mém nghe nhac, xem video, v.v.

e Phan mém lap trinh, nhirng phan mém nay gilp cac lap trinh vién may tinh tao
ra cac phdn mém khac. Vi du nhw phan mém dé viét ma ngudn, phan mém dé
bién dich, phan mém dé cai dat, v.v.

3.4. Hé diéu hanh

Hé diéu hanh |a mot dang phdn mém dac biét, trwc tiép dwoc cai dat 1én cac phan
clrng dé diéu khién ching, cung cip mdi trudng dé cac phan mém khac cé thé hoat
doéng, va dong thai cling cung cap méi trwdng dé ngwdi dung twong tac véi may tinh.
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Nguoi dung

Phan mém Ung dung

Hé diéu hanh

Phan clrng

Hinh 1.2: Méi lién quan gitra Ngwdi dung - ng dung — Hé diéu hanh — Phan cirng

C6 rat nhiéu cac hé diéu hanh khac nhau duoc st dung cho cac hé théng may tinh,
c6 thé k& dén nhu: Microsoft Windows, MacOS, cac dong Linux khac nhau (nhw
Ubuntu, Debian, CentOS, Fedora...). Ngoai ra, con cé cac hé diéu hanh danh riéng
cho céc thiét bj di ddng, chdng han nhuw: Android, iOS, KaiOS, ... Tham chi, ngay nay,
mot sb don vi da nghi dén viéc hop nhét cac hé diéu hanh cho may tinh ca nhan véi
cac hé diéu hanh danh cho céc thiét bi di déng dé gia téng tinh twong thich.

3.5. Nguoi dung

Nhirng ngwdi str dung may tinh dé lam cac cong viéc cu thé nao dé duoc goi la Nguoi
dung (User). Do may tinh chi 1a cac cong cu, cho nén ching can phai cé nguoi diéu
khién thi méi dem lai cac loi ich cu thé. Nguwdi dung cé thé dwoc phan loai 1a power
user (Nguoi dung quyén luc), doé la nhirng ngudi dung hiéu biét vé hé thdng may tinh,
ho&c end user (Nguwdi dung cubi), d6 la nhivng ngwdi dung khéng can cé qua nhiéu
hiéu biét vé may tinh, ma chi can hoc cach st dung cac phdn mém da duoc tao sén
dé x(r ly cac nghiép vu hang ngay.

3.6. D¥ liéu

D liéu bao gébm céac sy viéc doc |ap hodc cac mau théng tin, ban than ching thuong
khéng mang lai y nghia cho con ngwoi. May tinh doc va lwu trir di¥ liéu & dang nhw
van ban, sb liéu, hinh anh hodc am thanh dwdi cung mét dang d6 1a cac con sb. Do
do, dir liéu may tinh la di liéu sb, nghia la chung dwoc téi gidn xubng thanh sb. Nhin
chung, nghiép vu tinh toan quan trong nhat ctia may tinh l1a tap hop di liéu (dwoc goi
la dau vao - input), x&r ly ching thanh cac di liéu dau ra (output) hiru ich cho con
nguoi.

Hau hét cac may tinh ngay nay déu st dung hé thdng sé nhi phan, bao gém 2 gia tri
la 0 va 1. Ngoai trlr mot s6 may tinh rat dac biét khac, cé thé co cac dang div liéu khac,
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chang han nhw may tinh lwong tir. O trong may tinh, c6 thé sir dung mét sé co ché
khac nhau dé biéu dién gia tri 0 va 1, chang han co ché quang hoc (phan xa thi 1a 1,
khéng phan xa la 0), co ché tir trwéng (nam thi 0, bac thi 1), co' ché hiéu dién thé
(khong co dién thé 1a 0, co dién thé 1a 1),...

Moi mét gia tri 0 hodc 1 khi lwu trir trong bd nhé thi dwoc goi la 1 bit. Mot nhém 8 bit
thi dworc goi la 1 byte. Byte la don vi lwu trir nhé nhat ma may tinh sir dung. Sau byte
con c6 cac don vi khac I6n hon dé biéu dién d6 1én cha div liéu, chang han nhu:
kilobyte (kb), megabyte (MB), gigabyte (GB), terabyte (TB)... Bang chuyén dbi gitra
cac don vj do lwong bd nhé dwgc mo ta dwdi day:

Don vi Ky hiéu Gia tri xap xi (byte) | Gia tri chinh xac (byte)
Kilobyte KB 1000 1024

Megabyte MB 1 000 000 1048 576

Gigabyte GB 1 000 000 000 1073 741 824

Terabyte B 1 000 000 000 000 1099 511 627 776

Bang 1.1: Gia tri ctua cac don vi do dé I6n cua dir liéu

4. Phan mém dwoc tao ra nhw thé nao?

Phat trién phan mém la mét cong viéc bao gdm rat nhiéu hoat dong khac nhau, doi
hdi sw cong tac, hop tac gitra nhiéu ngudi véi nhiéu kj nang khac nhau. Co thé hinh
dung mét cach don gién thi cong viéc nay bao gébm cac hoat déng nhw Dinh nghia
yéu cau, Thiét ké phan mém, Lap trinh, S dung.

1 - 2 ‘ 3

Binh nghia yéu cau | a  Thiét ké phan mém Lap trinh

ceo
=,
int a = 1; U
st int b = 2; AC | %

if(a < b){

5> ©® 3L
“ print("b"); Al 2
} else { 4|5 6
’ i print(“a"); v 2 |3

exit(); (i :

Hinh 1.3: Cac céng doan chinh cta viéc phét trién phdn mém
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e Dinh nghta yéu ciu: Tim hiéu, phan tich d& ndm rd nhu ciu ctia ngudi dung vé
phan mém ma minh sap phat trién.

e Thiét k& phan mém: Dwa trén cac théng tin da thu thap dwoc, ching ta phan
tich va dwa ra cac cach dé xt ly van dé ctia nguoi dung thédng qua céc tinh
nang cta phan mém.

e Lap trinh: Dwa trén ban thiét ké vé cac tinh nang da co, ngudi lap trinh vién sé
viét ra cac dong lénh dé bién ban thiét k& d6 tré thanh mot phan mém co thé
chay thyc su.

e Sir dung: Sau khi phan mém da hoan tat thi né dwoc ban giao cho nguwdi ding
dé xt ly cac tac vu ma truéc doé da dinh nghia.

Trén day, ching ta chi mai liét ké cac cong doan chinh dé 1am ra moét phan mém.
Trong thuc té, co thé cé thém rat nhiéu cac cdng doan khac, hodc la cach sap xép
cac cong viéc khac, tuy thudc vao quy trinh phat trién phan mém ctia nhém hodac td
chure.

5. Quy trinh tao ra mét phan mém

Dé& tao ra mdt phan mém, can co sy cong tac gitra rat nhiéu ngudi, st dung va chia
sé cac tai nguyén trong mét khoang théi gian, do do viéc dwa ra cac quy trinh lam viéc
la can thiét.

Thoi ky dau, khi méi xuét hién may tinh va phan mém, cac phan mém thuwéng nhé va
don gian. Nhung ngay nay, cac hé théng phan mém thudng rat I6n, doi hdi rat nhiéu
cong strc dé phat trién. Do d, rat kho dé mot 1ap trinh vién cé thé hoan thanh duoc
hét cac cong viéc trong mét khodng thoi gian can thiét. Cac phan mém thuwéong dwoc
san xuét b&i cac nhém, hodc nhiéu nhém céng tac véi nhau. D& cho viéc cong tac
gitba cac ca nhan va cac nhém dwoc dién ra thuan lgi thi chang ta thiét 1ap cac quy
trinh.

Quy trinh la gi? Quy trinh dwoc hiéu don gian la cac quy dinh vé trinh tw cac budc dé
lam viéc. Ai lam viéc gi? Vao lic nao? S dung céng cu gi? Tiéu chuan gi?...

C6 nhiéu dang quy trinh khac nhau dwoc s dung trong cac nhém phan mém, cé thé
liét ké nhw: Thac nwédc (Waterfall), Xoan 6¢ (Spiral), Scrum... Trong nhitng nam gan
day, triét ly Agile va cac phwong phap ctia né da dwoc truyén ba va tré nén rat théng
dung.
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Xac dinh
yéu cau

Cai dat _
kiém thi

Hinh 1.4: Minh hoa vé quy trinh thac nwéc (waterfall)

6. Cac vai tro trong lap trinh

C6 nhiéu nguoi tham gia vao trong qua trinh 1am ra cac phan mém, ho sé doéng cac
vai tro khac nhau va thwe hién cac cong viéc khac nhau. Sau day la danh sach moét
sb céac vai trd thwong thay:

Ky sw phan mém (Software Engineer)

Ky sw phan mém la nguoi thiét ké va 1ap trinh phan mém & murc hé théng. Ky sw phan
mém |a nguoi hiéu cac chirc nang clia hé thdng, trao ddi véi khach hang dé xac dinh
cac chirc nang cla hé thdng dang xay dwng. Ky sw phan mém |a nguwdi giao tiép nhiéu
va dong thoi cling c6 nén tang ky thuat va cac ky nang |ap trinh tét. K§ s phan mém
con duoc biét dén véi cac tén goi twong tw nhuw: Kién tric sw phan mém, Ky sw hé
théng.

Chuyén gia phan tich hé thong (Systems Analyst)

Chuyén gia Phan tich Hé théng la nguoi nghién clru va phan tich cac van dé nghiép
vu dé sau d6 dua ra cac thiét k& hé thdng théng tin nham cung cap gidi phap, viéc
nay thuwéng xuat phat tir yéu cau tr cac bd phan kinh doanh hodc tir khach hang.
Chuyén gia Phan tich Hé théng thu thap cac yéu cau va xac dinh chi phi ciing nhw
thoi gian can thiét dé trién khai dw an. Céng viéc nay doi hdi viéc két hop gitra cac ky
nang nghiép vu va kién thirc kj thuat, dong thei phai giao tiép tdt véi cac bén. Chuyén
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gia phan tich hé théng con dworc biét dén véi cac tén goi nhw: Chuyén gia sédn pham,
Ky sw hé théng, Chuyén gia giai phap, Nha thiét ké ky thuat.

Chuyén gia phan tich nghiép vu (Business Analyst)

Chuyén gia Phan tich Nghiép vu la ngw&i dong vai tro trung gian quan trong, lam viéc
v&i ca doi ngii ky thuat, cac cip quan ly va véi ngwdi dung cudi. Chuyén gia Phan tich
Nghiép vu la ngudi dwa ra cac cai tién vé quy trinh va hoat déng nghiép vu théong qua
viéc str dung cac céng nghé ky thuat. Vai trdé nay dwgc xac dinh theo tirng dv an, bat
dau bang viéc phan tich cac nhu cau clia khach hang, thu thap va tai liéu hoa cac yéu
cau, lap ké hoach dé xay dung thiét ké cho giai phap cédng nghé. Chuyén gia Phan
tich Nghiép vu can phai co hiéu biét vé céng nghé, tuy nhién khéng nhét thiét phai la
mot chuyén gia cong nghé. Chuyén gia phan tich nghiép vu con dugc biét dén voi
cac tén goi: Kién tric sw nghiép vu, Chuyén gia théng tin.

Chuyén vién Hé tro Ky thuat (Technical Support)

Chuyén vién Hb tro K§ thuat la ngudi gidi quyét cac van dé trong qua trinh hoat dong
clia cac hé théng. Nhiéu chuyén gia hé tro ky thuat lam viéc trong cac coéng ty san
xuét va cung cap phan cirng, va ciing c6 nhiéu chuyén gia hd tro’ kj thuat & cac doanh
nghiép nham hé tro, theo déi va bao tri cac hé thdng dwoc sir dung hang ngay. Nhiéu
cong viéc doi hdi cac chuyén gia véi nén tang va kinh nghiém ky thuat tot.

Ky sw mang (Network Engineer)

Ky sw mang la mét trong cac cdng viéc rat can thiét trong nganh IT, 1a ngwdi thue hién
cac thao tac cai dat, quan tri, duy tri va nang cp cac hé thdng giao tiép, xt Iy cac van
dé lién quan dén mang lwéi trong cac cong ty. K§ sw mang ciing la ngudi chiu trach
nhiém vé bdo mat, lwu trir di¥ liéu va cac chién lwvoc khdi phuc néu cé suw cb xay ra.
Ky s mang con biét dén vai tén goi: K§ sw phan cirng, Chuyén gia mang.

Quan ly Dw an (Project Manager)

Quan ly Dy an 1a nguwoi td chire cac nhdm phat trién, phan bd thoi gian va tai nguyén
dé dam bao cac dw an dat dwoc cac yéu cau vé chirc ndng, dung thdi gian va nam
trong ngan sach cho phép. Quan ly Dy an diéu phdi tat ca cac hoat dong tlr khi mai
bat d&u dw an cho dén khi két thuc. Vai trd nay doi hdi kinh nghiém va nén tang virng
chéc vé ky thuat cling nhw cac kj ndng mém dé lam viéc tét véi cac nhom phat trién
va cac nha quan ly cip cao. Quan ly Dy an con biét dén vai tén goi: Trwdng du an.
Nha phat trién (Developer)

Nha phat trién la nguoi trwee tiép tao ra phan mém théng qua viéc st dung cac ngén
ngl lap trinh va cac cong cu hd tro. Nha phat trién thwdng lam viéc cdng tac trong
cac nhom dé dadm bao cac tinh nang ctia sdn pham duwoc xay dung va dap ing duoc
cac yéu cau nhu thiét ké ban dau. Vai trd nay doi héi kién thirc va kj ndng tét vé cong
nghé, cong cu va cac ngdn ngi 1ap trinh. Nha phat trién con dwoc biét dén véi cac
tén goi: Lap trinh vién (programmer), Nhan vién viét ma (coder).

Kiém thir vién Phan mém (Software Tester)
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Kiém thir vién phdn mém la ngudi tham gia vao cong tadc ddm bao chét lwong phan
mém théng qua viéc phat hién cac 16i tiém tang va hé trg nhdém phat trién trong viéc
xt ly cac 16i. Kiém thir vién phadn mém thyc hién cac thao tac phan tich nghiép vu, lap
ké hoach kiém thtr, viét cac kich ban kiém ther, thuc thi cac ca kiém thr va viét cac
bao céo kiém thir. Kiém thir vién Phan mém con dwoc biét dén véi tén goi: Kiém tho
vién, Nhan vién kiém thr.

Chu San pham (Product Owner)

Chu s&n pham |a nguoi chiu trach nhiém xac dinh va dam bao cac chirc nang cta hé
thdng. Cha san pham tim hiéu va nghién clru cac yéu cau ctia ngwdi dung cudi, dua
ra cac giai phap dé dap ng dwoc cac yéu cau, quan ly tién do va chat lwong cta cac
chirc nang trong subt qua trinh phat trién. Cha san pham la nguoi c6 hiéu biét vé thi
trwdng, vé cac hé théng phdn mém va st dung cac cong cu quan ly san pham va
quan ly dy an. Chi San pham con dwoc biét dén véi cac tén goi: Quan ly san pham.
ScrumMaster (ScrumMaster)

ScrumMaster la ngwoi chiu trach nhiém trong viéc dam bao cac nhém Scrum hoat
dong tét va chuyén giao dwoc san phadm chat lwong cao. ScrumMaster nam rd khung
lam viéc Scrum, cac ky thuat phat trién va 1a ngudi 1am viéc thwong xuyén véi nhém
phat trién. ScrumMaster c6 thé 1a ngwoi am hiéu vé cong nghé hoac khéng.

7. Ngon nglr lap trinh

Ngén ngir 1ap trinh 1a cdng cu dé 1ap trinh vién viét ra cac chi dan cho may tinh thuc
thi. C6 thé hiéu ngdn ngir 1ap trinh nhw la mot cach dé giao tiép gitra 1ap trinh vién va
may tinh. Ngén ngir 1ap trinh dwoc sir dung dé tao ra cac phan mém.

Cac ngdn ngir lap trinh quy dinh cac chi dan, dwa vao dé l1ap trinh vién sé sap xép
chung dé tao ra cac chi dan c6 y nghia. M6t vi du dé minh hoa cho y nghia ctia ngén
ng lap trinh: Néu ching ta c6 cac chi dan Bl THANG, RE TRAI, RE PHAI thi ching
ta sé sap xép cac chi dan d6 dé dwa dwoc chu ong & ban d6 sau di dén dwoc vi tri
ciia bong hoa.
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Hinh 1.5: Chi d4n dé chu ong di dén béng hoa
Chéng han, cac chi dan cé thé la:
e RE PHAI-bBl THANG - bl THANG
e DI THANG - bl THANG — RE PHAI
e DI THANG - RE PHAI - Bl THANG
Ngay nay, c6 hang tram, tham chi hang nghin ngén ng 1ap trinh khac nhau. C6 nhirng
ngdn ng¥ 1ap trinh thong dung nhw: Java, JavaScript, PHP, C#, Python, Ruby,... va
cling cé nhiéu ngdn ngi 1ap trinh rat chuyén biét, chi s dung dé x& ly nhirng tinh
hudng dac thu nao d6. Méi ngdn ngi 1ap trinh déu cé nhirng dac diém riéng, phu hop
v&i nhirng tinh hudng khac nhau, do dé viéc lia chon ngdn ngir 1ap trinh phu hop véi
mot tinh hudng cu thé ciing Ia moét nhiém vu cla 1ap trinh vién.
Tuy ¢6 nhiéu ngdn ngi¥ 1ap trinh v&i cac déc trung riéng, nhwng cé mét sé chi dan co
ban luén hién dién trong bat ky ngén ngi lap trinh nao:
e Nhap di¥ liéu: nhirng chi dan giup chwong trinh thu thap dwoc div liéu tir ban
phim, thiét bi ngoai vi, tap tin, mang, v.v.
e Xuét di¥ liéu: nhirng chi dan gitp chwong trinh c6 thé hién thi di liéu Ién man
hinh, lwu di¥ liéu vao tap tin, thay doi trang thai cla thiét bi ngoai vi, gwi di tin
hiéu mang, v.v.
e Tinh toan: thwc hién nhirng phép toan co ban nhw cdng hay nhan
e Thuec thi co diéu kién: kiém tra mot s diéu kién va theo dé Iwa chon khéi chi
dan phu hop dé thuc thi.
e Lap lai: thwc hién mét sb chi dan mét cach lap di lap lai
Trong cudn sach nay, ching ta sé str dung ngdn ngi¥ 1ap trinh JavaScript dé viét cac
phan mém. Nén nhé rang, khi hoc 1ap trinh, ngén ngi¥ 1ap trinh chi la mét céng cu chi
khong phai 1a toan bd nhirng gi ching ta can hoc. Diéu quan trong nhét 1a chung ta
can hoc tw duy 1ap trinh, tw duy giai quyét van dé bang cac chi dan. Khi ndm dwoc tw
duy lap trinh réi thi ching ta hoan toan cé thé sir dung mét sé ngdn ngir khac nhau
dé tao ra phan mém. Diéu nay c6 nghia 13, sau mét thdi gian 1ap trinh thi viéc hoc
thém cac ngdn ngir khac l1a mét viéc kha dé dang, hau hét cac lap trinh vién ngay nay
déu thuan thuc mét vai ngdn ngi¥ 1ap trinh chir khéng chi st dung mét ngén ngir duy
nhat.

8. Thuéat toan

Khi chung ta hoc lap trinh thi khéng chi can hoc mot ngdn nglr lap trinh nao dé ma
can phai hoc tw duy giai quyét van dé. Khi da cé tw duy giai quyét van dé thi ching ta
c6 thé st dung cac ngdn ngi¥ 1ap trinh khac nhau dé xay dwng cac ng dung. Hay néi
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cach khac, ngdn ngir 1ap trinh chinh la céng cu dé hién thwc hoa tw duy gidi quyét van
dé cho mot bai toan cu thé.
Thuat toan, con goi la giai thuat, la mét tap hop hiru han cac chi thi hay cach thic
dwoc dinh nghia ré rang cho viéc hoan tat mot sé sw viéc tr mét trang thai ban dau
cho trwdc. Ching ta cé thé str dung cac cach khac nhau d& mé ta thuat toan, chang
han nhw bang |&i néi, bang cac hinh vé hoac bang cac ky hiéu khac.
Vi du:
C6 hai binh A va B dwng hai loai chat 16ng khac nhau, chdng han binh A dwng con,
binh B dwng ddm. Yéu cau trao dbi (swap) chét 1dng dwng trong hai binh.
Thuat toan:

e Yéu cau phai c6 thém mét binh th& ba goi la binh C

e Budc 1: Db con tr binh A vao binh C

e Budc 2: D6 ddm tir binh B vao binh A

e Buac 3: D6 con tw binh C vao binh B
Trong |ap trinh, cé 2 cach phd bién d& mé ta cac thuat toan do 1a Ma giad va Lwu do.

9. M6 ta thuat toan bang ma gia

M& gid (pseudo-code) la cach mé ta thuat toan bang ngén ngir tw nhién. Théng
thwdng chung ta st dung cac tir tiéng Anh dé mé ta thuat toan. Ma gia la ma khong
thue thi dwoc va théng thuwdng ciing khéng ¢ cac quy dinh chat ché vé cu phap cla
ma gia. Chung ta co thé tuy bién cach s dung ttr, mién sao dat dworc muc dich la cac
bén lién quan c6 thé hiéu dwoc thuat toan cta chang ta.

Vi du: Sir dung ma gia d& moé ta thuat toan giai phwong trinh bac nhat véi cac co s6
avab:

1. BEGIN

2.INPUT a, b

3.IFa=0THEN

4. IFb=0THEN

5. PRINT "Phwong trinh v6 s nghiém"
6. ELSE

7. PRINT "Phwong trinh vé nghiém"

8. ENDIF

9. ELSE

10. PRINT "Phwong trinh c6 nghiém x=-b/a"
11. END IF

12. END

Giai thich:

Dong 1: BEGIN danh déu noi bét dau thuét toan

Dong 2: INPUT déu viéc nhép dir liéu cén thiét cho thuét toén

Dong 3: IF a = 0 danh déau viéc thuc thi theo diéu kién vé tham sé a = 0.

Dong 4: IF b = 0 danh déau viéc thuc thi theo diéu kién vé tham sé b = 0.

Dong 5: PRINT la chi thj dé in ra nghiém tuong (ing véi diéu kién a=0va b = 0.
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Dong 6: ELSE danh dau viéc thuc thi phuong én thay thé khi diéu kién vé tham sé b = 0 khdng

théa man.

Dong 7: PRINT la chi thi dé in ra nghiém tuong tng véi diéu kién a = 0 va b # 0.
Dong 8: END IF danh d4u két thic qua trinh thuc thi theo diéu kién vé tham séba = 0.
Dong 9: ELSE chi thithuc thi phuong an thay thé khi diéu kién vé tham sé a = 0 khéng théa

man.

Dong 10: PRINT la chi thi dé in ra nghiém tuong tmg véi diéu kiéna#0vab #0.

Dong 11: END IF danh dau két thuc qua trinh thuc thi theo diéu kién vé tham sé a = 0.

Dong 12: END danh déu noi két thic thuét toan.

Wu diém cuda viéc st dung ma gia d6 1a gan véi tw nhién, ai ciing c6 thé st dung
dwoc. Nhwoc diém clia ma gid do la né khéng cé cac quy dinh chat ché nén cé thé
dan dén tinh hudng l1a cac bén khéng hiéu dwoc nhau.

10. M6 ta thuat toan bang lwu do

Lwu d6 1a cach st dung cac ky hiéu dwoc quy dinh trwdc dé mé ta thuat toan. Uu
diém cla lwu dd 1a c6 cac quy dinh chat ché vé tirng ky hiéu, viéc nay gitp cho cac
bén thdng nhat vé cach str dung va dé hiéu nhau hon.

Biéu twong

M6 ta

Thé hién trinh tw thwc hién cac thao tac

)

Diém bat dau hoac két thic cia mot tién trinh

Thwc hién cac phép tinh toan

Xét diéu kién va lwa chon hwéng di tiép dwa
vao diéu kién do

[/

Nhap di¥ liéu vao hodc xuét théng tin ra

Bang 1.2: Cac biéu twong théng dung trong luu d6

Vi du: Lwu d6 sau day mé ta thuat toan dé tim nghiém cua phwong trinh bac 2:
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O

a=07? ¢
x=-b/a
/ OUTPUT | . / / OUTPUT . /
'Phuong trinh co v s6 nghiém’ 'Phuong trinh vo nghiém’
I > S ! /’Phuong trinﬁLcng#J;\iém Ia {x}'/
Y W |

Giai thich:

Nt tron réng mé ta noi bat dau thuét toéan

Hinh binh hanh mé ta noi nhdp vao gié tri dau vao
Hinh chi¥ nhat mé ta noi thue hién phép tinh

Hinh binh hanh mé ta noi hién thi két qua

Nt tron véi ddu X mé ta noi két thac thuat toan.

11. M6t sb cAu trac thuwong gép trong thuat toan
Théng thwdng, trinh tw cac budc thwe hién clta thuat toan 13 tuyén tinh tir trén xubng
dwai. Nhung trong nhiéu tinh hubng, chung ta can thay déi lubng thuc thi d6 thay dbi,
chang han nhu ra cac quyét dinh dwa trén mot diéu kién nao d6, hodc 1ap di 1ap lai
cac hanh dong gibng nhau. Trong nhirng tinh huéng nhw vay, ching ta sé s dung
cac cau tric ddc trwng nhw cau tric diéu kién hodc cAu truc I&p.

11.1. CAu truc diéu kién
CAu truc diéu kién, con dwoc biét dén vai tén goi céu triic lwa chon, |a dang cAu tric
dwoc str dung trong cac tinh hudng ching ta can ra cac quyét dinh dya trén mot diéu
kién cho trwdc.
C6 mot s6 dang cAu trac diéu kién co ban nhu sau:

= CAu tric 1: Néu < diéu kién> (dung) thi thuc hién <céng viéc>

« CAu truc 2: Néu < diéu kién> (dung) thi thwc hién <céng viéc 1>, ngworc lai

(diéu kién sai) thi thwc hién <céng viéc 2>

« CAutric 3: Trwdng hop < i> thi thwe hién <cdng viéc i>
Vidu 1:
Bai toan kiém tra xem mét sb cé phai 1a sb chan hay khéng, néu la sb chan thi hién
thi théng bao. Dé xac dinh viéc nay, chidng ta can cir vao mét dac diém la néu mét sb
la chan thi né sé chia hét cho 2 (ttrc 1a dw 0).
Trong bai toan nay chung ta str dung dang c4u truc diéu kién Néu < diéu kién> (dung)
thi thuee hién <céng viéc>. Trong do, cac budc thyee hién la:
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Nhap vao mét sé num

Tinh rla phan dw ctia phép chia num cho 2

Kiém tra xem r cé bang 0 hay khéng

Néu r bang 0 thi hién thj thong bao “Number is even”
ia:

Q PO DN~

. BEGIN

. INPUT num

.r=num MOD 2

.IF r=0

DISPLAY "Day la s chan"
.END IF

.END

N~No o wN =

Giai thich:
e Dong 1: BEGIN danh dau bat dau chuong trinh
e Dong 2: Nhép gia tri num
e Dong 3: Tinh gia tri r theo céng thirc r bang sé dw ctia num chia cho 2
e Dong 4: Kiém tra xem thir r c6 bang 0 hay khéng. Néu r bang 0 thi thuc hién
dong 5. Néu r khac 0 thi bé qua dong 5 va thuc hién dong 6.
e Dong 5: Hién thi dong chir “Day la sé chén”
e Dong 6: END IF danh déu két thuc khéi 1énh IF
e Dong 7: END dénh déu két thuc chuong trinh
Lwu do:

r=num MOD 2

/DISPLAY “Number is even"/ Y

Giai thich:

O trong lwu d6 trén, hinh qua tram dwoc st dung dé kiém tra trwérng hop r bang 0,
c6 hai trwérng hop xay ra dwgc mé ta bang hai hwéng Yes va No.
Vidu 2:
Bai toan kiém tra xem mot sé la s6 chdn hay la sé 18, hién thi thdng bao twong (rng
cho ca hai treong hop.
Trong bai toan nay chung ta str dung dang cAu truc diéu kién Néu < diéu kién> (dung)
thi thwc hién <céng viéc 1>, ngwoc lai (diéu kién sai) thi thuc hién <céng viéc 2>,
Trong do, cac bwéc thye hién la:

e Nhap vao moét séb num
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Tinh r1a phan duv cia phép chia num cho 2

Kiém tra xem r cé bang 0 hay khéng

Néu r bang 0 thi hién thj théng bao “Number is Even”

Néu nguoc lai (tlrc la r khac 0) thi hién thj théng bao “Number is Odd”.

v

o N AEONQ © 6 6 o

BEGIN
INPUT num
r=num MOD 2
IFr=0
DISPLAY "Pay la s chan"
ELSE
DISPLAY "Pay la sb I&"
END IF
END

Giai thich:

Dong 1: BEGIN déanh dau bat ddu chuwong trinh

Dong 2: Nhép gia tri num

Dong 3: Tinh gié tri r theo céng thirc r bang sé dw ctia num chia cho 2

Dong 4: Kiém tra xem thir r c6 bang 0 hay khéng. Néu r bang 0 thi thuc hién
dong 5. Néu r khac 0 thi thuc hién dong 7.

Dong 5: Hién thi dong chi “Pay la s6 chdn”

Dong 6: ELSE danh déu doan ma sé thure thi trong truong hop ma r khéc 0
Dong 7: Hién thi dong chir “Pay la sb 18”

Dong 8: END IF danh déu két thuc khéi Iénh IF

Dong 9: END danh déu két thic chuwong trinh

Lwu do:

O

r=num MOD 2

€S

/DISPLAY “Number is even DISPLAY “Number is odd"/

e
I \//\{ |
Ey
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11.2. CAu truc 1ap

CAu truc 13p cho phép thwc hién I8p di 13p lai cac cbng viéc nao dé dwa vao moét diéu
kién cho trwéc. Chang ta thworng st dung cAu truc 13p dé tw déng hoa nhirng cong
viéc ¢ tinh chét gibng nhau, gitp cho ma nguén tré nén ngan gon hon.

C6 hai dang cau truc 13p co ban nhw sau:

e Lap xac dinh trwéc s6 1an 18p: La dang 18p ma khi viét chwong trinh, nguoi 1ap
trinh da xac dinh dwoc cong viéc sé 1ap bao nhiéu 1an. Chéng han: hién thi
danh sach 100 khach hang, tinh téng gia tién ctia 10 sé&n pham, in bang ctu
chwong (bang tinh nhan tir 1 dén 9) v.v.

e Lap khoéng xac dinh s6 lan 13p: 1a loai l&p ma khi viét chwong trinh ngudi 1ap
trinh chwa xac dinh dwoc cong viéc sé lap bao nhiéu lan. Sé 1an lap sé duoc
xac dinh tuy thudc vao mét s yéu td cu thé khi chwong trinh thuwe thi. Chang
han: sao chép mét file tr noi nay sang noi khac (ching ta khéng biét trudc
dung lwong cua file), cho mét nhan vat trong trd choi chuyén déng (chang ta
khong biét trwéc khi ndo thi nhan vat dirng lai), kim déng hé chuyén déng v.v.

Vidu 1:

Hién thi 1000 1an dong chir “Scooby’.

Trong bai toan nay, chung ta da biét truéc s6 lan 1ap la 1000, do d6 ching ta st dung
dang lap thw nhéat. Cac buéc thue hién la:

1. Khai bao bién counter v&i gia tri ban dau la 0

2. Kiém tra diéu kién xem liéu counter c6 nhd hon 1000 hay khéng

3. Néu counter nhd hon 1000 thi:
4. Hién thj dong chir “Scooby”
5. Tang gia tri cGa bién counter thém 1 gia tri
6. Quay lai Bwéc 2
7. Néu counter khong nhd hon 1000 (tirc la bang hodc Ién hon) thi két thac
chwong trinh
Ma gia:
1. BEGIN

2. counter =0

3. WHILE (counter < 1000)
4.DO

5. DISPLAY "Scooby"

6. counter = counter + 1
7. END DO

8. END

Lwu do:
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counter =0

/DISPLAY "Scooby"/

counter = counter + 1
L |

Vidu 2:
Cho phép ngui dung 1an lwot nhap vao cac sb tw nhién, tinh téng tat ca cac sd ma
ngwdi dung da nhap. Khéng han ché sé lwong lan nhap. Khi ngudi dung nhap vao sé
0 thi hién thj két qua va két thuc chwong trinh.
Trong bai toan nay, chung ta khoéng biét trude sb 1an I&p. Cac budc thye hién la:

1. Khai bdo mét bién sum véi gia tri ban dau 1a 0

2. Cho phép nguwoi dung nhap vao mét gia tri cho bién addition

3. Cong don gia tri ctia bién addition vao bién sum

4. Kiém tra xem bién addition c6 béng 0 hay khéng

5. Néu bién addition khac 0 thi I&p lai Bwéc 2

6. Néu bién addition bang 0 thi hién thi gia tri cia bién sum va két thuc
Ma gia:

1. BEGIN

2.sum =0

3.DO

4. INPUT addition

5. sum = sum + addition

6. WHILE (addition != 0)

7. DISPLAY sum

8. END
Lwu do:
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sum =0

INPUT addition

sum = sum + addition

7

12. Ngbn ngi 1ap trinh JavaScript

JavaScript c6 khéi ngudn la mét ngdn ngi 1ap trinh dé chay trén cac trinh duyét, cha
yéu la dé gia tang tinh twong tac va trai nghiém dbi véi nguwdi dung web. Vé sau,
JavaScript va hé sinh thai ctia né da dwoc cai tién va phat trién dé co thé chay duoc
trén cac moi trwéng khac, ching ta cé thé str dung JavaScript dé& phat trién cac ing
dung phia back-end, mobile hay tham chi la cac rng dung desktop.

Trong pham vi ctia cudn sach nay, ching ta sé st dung JavaScript trén méi trwong
cta trinh duyét. D& thyc thi ma JavaScript, ching ta can tao ra mét trang web va
nhung mé JavaScript vao trang web do.

Lwu y: Néu trinh duyét bj vé hiéu hoa tinh ndng thuc thi JavaScript thi chuong trinh
JavaScript trén trang web sé khdng duwgrc thure thi.

13. Chwong trinh dau tién

ng dung JavaScript dau tién ctia chiing ta s& c6 mét chirc nang la hién thi mét théng
bao nho Ién trén trang web v&i ndi dung “Hello. JavaScript is running.”.

Doan ma cua file HTML:

. <html>
<head>
<title>My First JavaScript Application</title>
</head>
<body>
<script>
alert("Hello. JavaScript is running.");
</script>
</body>
10. </html

© ® N OAON =

/codegym.vn/ - 22




CODEGYM

Ban c6 thé sao chép doan ma trén vao mdt text editor bat ky (chang han notepad) va
lwu lai thanh mét file cé phan mé rong la .html, chéng han hello.html.

@ ® hello.html

<html>
<head>
<title>My First JavaScript Application</title>
</head>
<body>
<script>
alert("Hello. JavaScript is running.");
</script>
</body>
</htm1l>

M@ file nay bang mét trinh duyét web sé& cho thay mét dialog dwoc hién thi nhw dwdi:

Y My First JavaScript Application X +
X @ File | [Users/_[Downloads/hello.html B W + N

This page says

Hello. JavaScript is running.

Diéu gi da dién ra?
e Trong file HTML, chung ta st dung thé <script> d& nhing cac doan ma
JavaScript vao, tir dong 6 dén dong 8
e Khi mé& trang trang web bang trinh duyét, trinh duyét sé phién dich doan ma
JavaScript & gilra dong 6 va dong 8 va thyec thi
e Ham alert() & dong 7 1a mot ham dwoc st dung rat phd bién trong JavaScript
dé hién thi cac thong bao.
Lwu y: Céu truc cda file HTML luén lubén bao gém céc thé <html>, <head>, <title>,
<body> nhwr vi du trén. Ching ta sé chwa di tim hiéu séu vé HTML & giai doan nay.

14. Cai dat céng cu lap trinh

Dé bét dau tao ra cac phdn mém, ching ta can cai dat cac cong cu can thiét. Trong
do6, moét trinh soan thdo ma ngudn (code editor) la diéu can thiét.

Co6 rat nhiéu cac trinh soan thdo ma ngudn trén thi trwéng hién nay, hau hét ching
déu hé tro cac tinh nang can thiét dé gitp cho viéc viét ma tré nén dé dang hon. Cac
tinh n&ng chinh cta chung thuwdng bao gom:

Hién thi ma ngudn & cac mau sac khac nhau, giup dé phan biét

Goi y khi viét, giup viét ma nhanh hon

H6 tro bién dich hodc phién dich ma nguén

H6 tro' thwe thi ma ngudn dé quan sat két qua
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e Hb tro debug (do 16i) d& quan sat tién trinh thwc thi ctia ma
e Va con nhiéu tinh nang khac: Tich hop trinh quan ly phién ban (SVN, Git...), tw
doéng dinh dang ma nguén, tai ciu tric ma nguén...

IDE - Integrated Development Environment
IDE la thuat ngir dé noi dén cac trinh soan thado ma nguén trong d6 c6 tich hop nhiéu
chirc ndng va méi trudng dé hé tro' cho viéc |1ap trinh. IDE 14 viét tét cta Integrated
Development Environment (nghia la Méi trwdng Phét trién Tich hop). Mét IDE cé thé
chi hé tro mét cdng nghé hodc hd tror nhiéu cong nghé khac nhau. Mét sé IDE nbi
tiéng nhw: WebStorm, PhpStorm, IntelliJ, Netbeans, Eclipse, Visual Studio, Visual
Studio Code, Atom, Sublime Text, v.v.
Dbi v&i cac tinh nang co ban thi hau hét cac IDE déu dap ng dwoc, ching chi khac
nhau & mot sb tién ich riéng. Trong khuén khd ctia cudn sach nay, ching ta coé thé
dung WebStorm hoac Visual Studio Code dé viét ma.

15. Bai thwe hanh

Cac bai thye hanh sau day sé hwéeng dan cach giai cac bai toan don gian va ghi giai
phap ra dwdi dang ma gid hodc lwu d6. Chung ta hay lay gidy va but dé thwc hanh
cac bai nay.

Bai 1: Thuat toan chuyén dbi nhiét do

M6 ta thuat toan nhap mot gia tri 1a do °C (Celsius) va chuyén né sang do °F
(Fahrenheit). Céng thirc chuyén déi la:

Q 9xC

F = 32
5+

Hwéng dan:

Trong bai toan nay, chung ta sé lan lwot thuc hién cac bwéc sau:
e Nhépvao giatridé C
e Tinh gia tri d6 F dwa theo céng thirc da cho
e Hiénthjgiatrido F

Ma gia:

1. BEGIN
2. INPUT ¢
3.f=(9*c)/5+32
4. DISPLAY f

5. END

Lwu do:

/codegym.vn/ - 24




CODEGYM

f=(9%c)/5+ 32

"4

Bai 2: Thuat toan tinh diém trung binh
M6 t& thuat toan tinh diém trung binh ctia hoc sinh. Nhap vao diém sé 3 mén Toan,
Ly va Hod, sau d6 hién thj diém sb trung binh.
Hwéng dan:
Trong bai nay, chung ta sé thwc hién cac bwéc sau:
e Nhap vao diém sb ctia 3 modn Toan, Li va Hoa
e Tinh diém trung binh
e Hién thi diém trung binh
M3 gia:

1. BEGIN

2. INPUT math, physics, chemical

3. medium = (math + physics + chemical) / 3
4. DISPLAY medium

5. END

Ban hay thwc hanh vé lwu dé cho thuat toan nay.

16. Bai tap
Bai 1: Thuat toan chuyén déi tién té
Hay viét ma gia va vé luvu d6 dé mé ta thuat toan chuyén dbi tr D6 la My sang Viét
Nam Déng. Nhap vao gia tri D6 la My, sau do hién thi gia tri Viét Nam Dong twong
tng. Ti gia chuyén déi la 1/23000.
Cong thirc chuyén dbi:

1 D6 la M§ = 23000 Viét Nam Pong
Bai 2: Thuat toan tim gia tri I&n nhat trong 3 sb
Hay viét ma gia va vé lwu dd dé mé ta thuat toan tim gia tri I&n nhét trong 3 sb. Nhap
vao 3 sb, sau do thuc hién cac phép so sanh lan lwot tirng cdp sb dé tim ra gia tri lon
nhét trong 3 sb do.
Goi y: Ching ta sé can str dung céu trac diéu kién.
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Bai 3: Thuat toan tim gia tri I&n nhat trong day sb6

Hay viét ma gia va vé lwu doé dé mo ta thuat toan tim gia tri I&n nhéat trong mét loat cac
sb6 dwoc nhap vao. Nhap vao sé n la sb lwong cac sb, sau dé nhap lan lvot n s va
tim ra gia tri I&n nhat trong do.

Goi y: Ching ta sé can str dung két hop céu tric Idp va céu trac diéu kién.

Bai 4: Thuat toan xép hang sinh vién

Hay viét ma gid va vé lwu dé dé mo ta thuat toan xép hang sinh vién. Nhap vao diém
thi cGa sinh vién, hién thi phan loai sinh vién theo cac khoang:

Diém thi Xép hang
DPiém >= 75 Loai A
60 <= Piém < 75 Loai B
45 <= Piém < 60 Loai C
35 <= Piém < 45 Loai D
Piém < 35 Loai E

Goi y: Ching ta sé can str dung nhiéu céu tric diéu kién nbi tiép nhau.

17. Bai kiém tra
Cau 1: Dién tv con thiéu vao dinh nghia sau:
Lap trinh la qua trinh taoratdpcac __ d&  cho may tinh hoan thanh mét _ nao
do.
a) chi dan (instruction), ra I&énh, céng viéc (task)
b) hwéng dan, yéu cau, chuong trinh
c) chidan (instruction), hwéng dan, cong viéc (task)
d) chi dan (instruction), ra lénh, sw kién
Cau 2: Dau la cac hoat dong trong lap trinh?
a) Viét code
b) Phan tich
c) Tim hiéu yéu ciu
d) Thiét ké
Cau 3: Phat biéu nao sau day 1a SAl vé wu nhwoc diém cla viéc sir dung ma gia hodc
lwu d6 dé mé ta thuat toan?
a) S dung lwu d6 gitp cho cac bén théng nhat vé cach sir dung céac ky hiéu va
dé hiéu nhau hon
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b) Nhuwoc diém clia lwu db 1a cé cac quy dinh qué chat ché vé tirng ky hiéu khong
phai ai cling nhé dé st dung dwoc
c) Nhuwoc diém ctia ma gia la khéng c6 cac quy dinh chat ché dan dén tinh huéng
cac bén khoéng hiéu dwoc nhau
d) Ma gia gan véi tw nhién, ai cling c6 thé s dung duorc.
Cau 4: Két luan nao sau day DUNG khi néi vé viéc hoc 1ap trinh
a) Ngén ngi¥ 1ap trinh chinh 1a cong cu dé hién thuc hoa tw duy gidi quyét van dé
cho mét bai toan cu thé
b) Hoc lap trinh thi khéng chi can hoc mét ngdn ngi 1ap trinh nao dé ma can phai
hoc tw duy giai quyét van dé
c) Hoc lap trinh la hoc mét loai ngdn ngly 1ap trinh dé ra lénh cho may tinh thyc
hién 1 yéu ciu nao dé
d) Hoc mét ngdn ngi lap trinh ching ta chi can quan tam dén cu phap cta ngén
nglr do
Cau 5: Dién cac tir con thiéu vao phat biéu sau:
Ma gia |a cach dé mo ta thuat toan bang __ Thong thwdng ching ta sr dung _ dé
mo ta thuat toan. Ma gia la ma ___ va théng thwong cling khdng cé cac quy dinh chat
ché vé cu phap ctia ma gia.
a) ngdén ngl tw nhién, cac tr tiéng Anh, khong thuc thi duwoc
b) ngbn ngl tw nhién, code, khéng thwc thi dworc
c) ngdn nglr tw nhién, code, cé thé thyc thi duwoc
d) ngdén nglr may, cac tlr clia nwéc ban dia, khéng thé thue thi dwoc
Cau 6: Lwu db giup chiung ta xem xét lai va g& réi chwong trinh mét cach dé dang?
a) bung
b) Sai
Cau 7: Phat biéu nao sau day dung vé khai niém "Thuat toan"?
a) Thuat toan la tap hop cac bwédc dé dwa ra dap an cho moét bai toan
b) Thuét toan bao gdm cac chi thi dé gidi quyét mot van dé
c) Thuét toan bao gom moét s6 buwdc dé giai quyét mot van dé
d) Thuat toan la cach giai mét bai toan
Cau 8: Phat biéu nao sai vé viéc st dung cac ky hiéu trong flow chart?
a) Ky hiéu hinh chir nhat danh dau cac thao tac nhap xuét di liéu
b) Ky hiéu hinh eclipse danh d4u diém bat dau hodc két thuc cta thuat toan
c) Ky hiéu hinh thoi danh d4u cac bwéc can ré nhanh
d) Ky hiéu hinh binh hanh danh dau cac budc tinh toan
Cau 9: Dién céc tir con thiéu vao phat biéu sau:

Mot co ban la viéc thuc thi tudn tw nhirng cau 1énh dén khi mét diéu kién cu thé
nao do la dung hay sai
a) R& nhanh
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b) Khai bao bién
c) Vong lap
d) Thwc thi ham
Cau 10: Dién cac tir con thiéu vao phat biéu sau:
____lwa chon mét cong viéc dé thwe hién can clr vao mot diéu kién nao dé.
a) Bién
b) Vong lap
c) Ham
d) CAu truc diéu kién
Dap an: Cau 1: a; Cau 2: a,b,c,d; C4u 3: ¢c; Cau 4: b; Céu 5: a; Cau 6: a; C4u 7: b; C4u 8: a, d; Céu
9:c; Céu 10: d

18. Tbéng két

Mét hé théng may tinh bao gém phan cirng, phdn mém va nguwoi dung

Phan ctng la nhirng thanh phan cé thé s& ndm dwoc tao nén may tinh

Phan mém dwoc vi nhw linh hdn ctia may tinh, khéng thé s& nam duoc

Cac cong viéc co ban dé tao ra moét phan mém bao gébm: Thu thap yéu cau,
phan tich, thiét ké, viét ma, kiém thdr, phat hanh, bao tri

Ngén ngi¥ 1ap trinh & céng cu dé giao tiép v&i may tinh bang cach viét ra cac
chi dan

C6 nhiéu vai trd khac nhau tham gia vao trong qué trinh san xuét phan mém,
chang han nhw: Iap trinh vién, kiém thé vién, quan ly dw an, chuyén gia phan
tich nghiép vu, ScrumMaster, Product Owner...

Giai thuat (hay con goi la thuat toan) 1a cac budc dé xd ly mot van dé

C6 nhiéu cach dé mé ta thuat toan, 2 cach théng dung dé la dung ma gia va
lwu d6

Ma gia la cach str dung cac tir nglr tw nhién quen thudc véi con ngudi

May tinh khéng hiéu ma gia, hay néi cach khac, ma gia khéng thé thuc thi dwoc
Lwu dd la cach st dung cac ky hiéu dwoc quy dinh trwdc dé mé ta thuat toan
Ludng thwe thi ctia ma ngudn 1 tuyén tinh t trén xubng duwdi

C6 thé thay ddi lubng thuc thi clia chwong trinh thong qua cac cau tric nhw
cAu trac diéu kién va vong lap

CAu truc diéu kién cho phép lwa chon thwc thi mdt doan ma dwa vao moét diéu
kién

CAu truc 13p cho phép thwc hién nhiéu Ian mot doan ma nao do

JavaScript 1a mét ngdn ngir dwoc st dung phd bién trén cac giao dién web
Ngay nay JavaScript con cé thé sir dung dé tao cac &ng dung back-end,
mobile...
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e IDE (Integrated Development Environment) la thuat ngir dwoc st dung dé chi
dén cac cong cu soan thdo ma ngudn duoc tich hop thém cac méi trwdng va
tinh nang khac dé hé tro' cho viéc 1ap trinh
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Chwong 2 - Bién, kiéu di liéu va toan ti

Thywce hién cac phép tinh toan

1. Muc tiéu

M6 ta dwoc khai niém bién

Khai béo va sir dung dworc bién

Mb ta duwoc cac kiéu dir liéu théng dung
S dung dwoc dung kiéu di liéu phu hop
S dung dwoc cac toan tir sb6 hoc

S dung dwoc cac toan tr logic

S dung dwoc cac toan tlr so sanh

2. Gidi thiéu

Ta da biét tr chwong trwéc, moi chwong trinh may tinh déu thwc hién 4 cong viéc:
nhan di liéu, lwu trip, xt ly, xuat théng tin. Chdng han, trong mét (rng dung ban hang
trc tuyén, nguwdi dung sé nhap vao sé lveng sdn pham mudn mua, hé théng sé dua
vao do dé tinh duoc tbng sb tién ma nguwdi mua phai trd va hién thj théng tin dé cho
nguoi dung.

Chwong nay sé gilp ching ta lwa chon ding kiéu dir liéu phu hop véi tirng tinh hudng.
Chéang han, dé Iwu trir t&n cha ngudi dung thi chon kiéu div liéu gi? Dé lwu tudi cta
ngwdi dung thi chon kiéu di liéu gi? Dé lwu gidi tinh ciia ngwdi dung thi chon kiéu div
liéu gi?...

Dbi voi cac gia tri cha ting kiéu div liéu, chung ta co6 thé thyc hién dwoc cac phép
toan khac nhau. Chang han, ching ta cé thé thwc hién cac phép tinh Cong, Trir, Nhan,
Chia gitra cac gia tri s6. Chung ta c6 thé thwc hién phép so sanh gitra cac gia tri co
kiéu ky tw,v.v.

Hoan thanh chwong nay, ching ta cé thé tao dwoc cac tng dung trong dé thwe hién
dwgc cac phép tinh toan can c vao di¥ li€u ma minh nhap vao.

3. Bién

Khai niém bién

Trong dia ly, néu chung ta dwoc yéu cau chi vi tri cla vang nam & toa do6 16°B va
112°D & trén qua dia cau, phan I&n ching ta s& mat kha nhiéu thdi gian dé suy nght,
tim kiém va sau d6 méi xac dinh dwoc dung toa dé clia vung do.

Hinh 2.1
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Tuy nhién, néu ching ta dwoc yéu cau chi vi tri ciia Quan
dao Hoang Sa, phan I&n chang ta déu dé dang xac dinh
dwoc dé dang va nhanh chong.

Twong tw nhw vay, that khé dé cé thé nhé dwoc toa dd
clia cac thanh phd thi dé cta cac nwdc, nhwng ching ta
lai kha dé dang dé xac dinh dwoc vi tri cta thanh phd
thdng qua tén clha chung, chang han nhu Paris, Berlin,
Bangkok, v.v.

biéu gi lam nén sy khac biét trong viéc st dung cac toa
do va sir dung cac tén goi? R rang, ai ciling biét |a viéc
sir dung cac tén goi sé gilp dé nh& hon, con toa do
thuwdng dwoc dung trong cac tinh toan khoa hoc. Viéc st
dung tén goi dai dién cho mét viing nao dé trén ban d6 sé gitp cho ching ta dé dang
hon khi lam viéc voi né.

Trong thé gidi may tinh ciing vay. D liéu dwoc lvu trong bd nhé. Bé nhé bao gébm
nhiéu 6 nhé. M&i & nhé c6 mét dia chi riéng clia né dé xac dinh 6 nhé d6. Ciing giéng
nhw toa d6 dé& xac dinh mot vang dat vay. Té hon, dia chi ciia cac 6 nhé con nhiéu,
dai dong va khé nhé hon gép nhiéu lan so véi kinh d6 va vi do trén trai dat. Cé hang
triéu, tham chi la hang ty 6 nhé trong méi may tinh.

Gia str, chung ta can thuc hién phép trir 3 sb. Nhw vay ching ta bat ddu nhap vao sb
th&r nhét, lwu né vao trong mét 6 nhé ngau nhién trong bd nhé, ching ta phai ghi nhé
dia chi ciia 6 nay. Sau dd, ching ta nhap s6 thi 2 va lai lwu vao trong bé nhé, lai phai
ghi nh¢& dia chi 6 nh& nay. Khi thyc hién phép cong, chung ta phai st dung cac dia
chi 6 nh& nay dé 1y cac gia tri ra, roi lai phai ghi két qua cta phép tinh vao mét 6 nhé
khac, lai phai nhé dia chi ctia 6 nhé méi.

0000 0000 0000 0000 0000 0000 0000 0001 .. ... 000 1010 1101 0111
2222 2222 2222 2772 -5
g — 2222 2222 2222 1272
-9
22722222 2272 1772

Hinh 2.2: Cac 6 nho

O hinh trén, cac gia tri 5, 4 va 9 déu dwoc lwu trir & trong bd nhd may tinh & cac vung
khac nhau dwoc goi la cac 6 nhé. Mbi 6 nhé déu dwoc xac dinh béi mot dia chi kha
dai va kho nho.
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C& nhw vay, diéu gi sé& xay ra néu chung ta thwc hién mot phép tinh véi sw tham gia
ctia hang chuc gia tri khac nhau? Kha nang cuda lap trinh vién khé cé thé nhé duoc
dia chi cha tirng 4y 6 nhé. Day la lic ching ta can dat tén cho cac 6 nhé.

0000 0000 0000 0000 0000 0000 0000 0001 000 1010 1101 0111
secondNumber - 5
4 - — firstNumer
result - = e —

Hinh 2.3: Str dung tén dé dai dién cho céac 6 nho

Bay gid, thay vi phai ghi nh¢ dia chi ctia tirng & nhé, chang ta sé s dung céac tén dé
dai dién cho & nhé ma minh mong mudn.

Vi du, khi nhap vao sb thtr nhat, chung ta dat tén cho 6 nh& 4o la firstNumber. Khi
nhap vao sé thr hai, chung ta d&t tén cho 6 nhé d6 1a secondNumber. Khi lwu tri gia
tri cia phép tinh, ching ta dat tén cho 6 nhé mai la result.

Chung ta d& dang nhan thay, cach lam nay tét hon rat nhiéu so véi trwdc day. Voi
cach lam nay, ching ta vira tim hiéu mét khai niém rat quan trong trong lap trinh,
dwoc goi la bién.

binh nghia bién: Bién la mot tén goi dai dién cho mét ving nhé dé lwu triv dib liéu
trong may tinh.

Khai bao bién

Khai bao bién la thao tac dat tén cho mot 6 nhé trong bé nhé. Sau khi khai bao bién
thi chung ta c6 thé st dung bién d6 dé thao tac véi 6 nhd ma né dai dién.

Trong JavaScript, ching ta khai bdo mét bién bang cach st dung tir khoa let. Vi du
sau day khai bao 1an lvot 3 bién 1a radius, area va diameter:

1. let radius;
2. let area;
3. let diameter;

Lwu y: Tai cac phién ban JavaScript cii hon so véi phién ban phé bién hién nay, ching
ta khai béo bién bang ttr khoa var.

Gan gia tri cho bién

Dé gan gia tri cho mét bién, chung ta st dung toan t&r gan (=).
Vi du:
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1. radius = 2.5;
2. area = 19.6;
3. diameter = 15.7;

No6i réng “=" 1a mot toan ti la béi vi ngoai viéc lam cho bién thay déi gia tri, ban than
phép gan ciing tra vé gia tri dwoc gan gibng nhu 1a két qua ctia mot phép tinh. Vay
nén méc du cau lénh sau trong rdi va it dwoc dung trong thuwe té thi van Ia cau 1énh

dung:

1. radius1 = radius2 = 2.5;

Phép gan radius2 lam cho radius2 cé gia tri 1a 2.5, déng thdi “phép tinh” nay cho két
qua la 2.5, két qua nay dwoc gan vao cho bién radius1. Nhw vay, két qua la ca bién
radius1 va bién radius2 déu co gia tri la 2.5.

Khai bao va khé&i tao gia tri cho bién

Hanh déng tao gia tri cho bién Ian dau tién (nhé rang sau d6 gia tri cla bién co6 thé
dworc thay déi bang cach thyc hién lai phép gan) dwoc goi la khéi tao gia tri cho bién.
Chung ta c6 thé khai bao mét bién déng thoi vai viec khéi tao:

1. let radius = 2.5;
2. let area = 19.6;
3. let diameter = 15.7;

Lwu y: mot bién cé thé dwoc cép lai gia tri, khéng gi¢i han bao nhiéu lan. Trai lai, tai
cung mdt pham vi ma (scope), ban khéng thé khai bao mét bién nhiéu lan, chang ta
sé hoc vé pham vi ma sau, nhung tai thoi diém nay ban cé thé hiéu réng chi dan sau
sé gay 16i b&i vi bién radius dwoc khai bao hai lan:

1. let radius = 2.5;
2. let radius = 3;

/I Uncaught SyntaxError: Identifier 'radius' has already been declared

Quy téc dat tén cho bién

Vi mét sb ly do, trong hau hét cac ngdn ngir 1ap trinh, chung ta chi ¢ thé st dung cac
chir cai tiéng Anh va ky tw sd dé& d&t tén cho bién. Tén bién s& khdng cé cac khoang
trdng (bao gébm ca d4u tab 1an d4u xubng dong), ky tw d&c biét, hay chir cai co dau.
Chir cai dau tién cta bién khong dwoc phép la ky tw sb.

Riéng v&i ngdn ngir JavaScript, ngoai hai quy tac trén, ching ta dwoc phép s dung
hai ky tw 1a $ va _ (ddu gach ngang dwéi) nhw |a chi cai.

Chung ta c6 thé ké ra mét sb tén bién hop I& va khéng hop 1é nhu sau:

1. let money; // Hop 1&

2. let 1000dolar; // Khéng hop 1&
3. let my money; // Khéng hop 1€
4. let _radius; // Hop 1&

5. let $username; // Hop 1&
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Lwu y: Céc rang budc dwoc nhic téi & day la Quy téc (rules), c6 nghia la néu ban
khéng tuén tha, trinh phién dich va thuc thi JavaScript sé bao 16i. Ban phan biét Quy
tdc véi cac Quy woe (convention) - la nhitng rang budéc ma néu tuén tha thi sé réat tot
chir khéng phéi la bat budc. Chung ta ¢ thé vi pham cac Quy wéc ma khéng &nh
huwéng truc tiép téi két qua thue thi cua chuong trinh.

4. Kiéu div liéu

Trong may tinh, mét gia tri sé dwoc thé hién bang di liéu di kém véi kiéu gii liéu.
Cung mét vung nh& nhung néu dwoc nhin nhan dwdi kiéu di lieu khac nhau thi sé
thé hién cho nhirng gia tri khac nhau, chéng han, trong mét sé trwéng hop, ky tu 'A'
néu dwoc nhin nhan dwai kiéu di liéu sb thi sé thé hién cho sb 65. Kiéu dir liéu sé&
anh hwédng tdi cac toan tlr co thé st dung lén dir liéu (chang han, kiéu di liéu ky tw
thi khéong thé ap dung phép chia dwoc) cling nhw cach hanh xir cia méi toan tor.
Chéng han hai gia tri s la 1 va 2 khi dwoc ap dung phép tinh céng sé cho két qua Ia
3, nhwng hai ky tw “1”va “2” cdng lai sé cho két qua “12”.

Dinh kiéu dong

JavaScript [a mot ngdn ngir dinh kiéu dong. Ching ta khéng can phai khai bao kiéu
clia cac bién, thay vao do, trinh thwc thi s& suy doan kiéu cta bién théng qua gia tri
clia n6. Nh& d6 ma doan mé sau cho chung ta két qua 1a 3 chi khdng phai la “12”

1. let foo = 1;
2. let bar = 2;
3. console.log(foo + bar); // 3

Hai nhdm Kiéu di lieu

Trinh thye thi JavaScript nhin di¥ liéu thanh hai dang: di¥ liéu dang nguyén thay va dir
liéu dang dbi twong. Trong khudn khd cudn sach nay ching ta sé chi tap trung thao
tac v&i kiéu di liéu nguyén thay.

Kiéu div liéu nguyén thiy |a kiéu di¥ liéu dwoc xay dwng sdn trong ngén ngi
JavaScript. Theo d6, hiu hét cac toan tir dwoc xay dwng dé hé tro xoay quanh cac
kiéu di¥ liéu nay.

Céc kiéu dir liéu nguyén thuy
C6 cac loai dir liéu nguyén thiy khac nhau, trong d6 kiéu Symbol méi dwoc bd sung
gan day. Kiéu Symbol cé muc dich sir dung kha d&c thu va chang ta sé khéng ban téi
né trong cudn sach nay. Cac kiéu di¥ liéu nguyén thay con lai la:
e boolean
e undefined
e number
e string
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Kiéu number

Kiéu number thé hién cac gia tri sd, bao gébm ca sd nguyén va sb thyc. JavaScript chi
c6 mot kiéu sb duy nhat, cé gia tri tlr -(2%3 -1) dén 253 -1. Ngoai viéc co thé chira gia
tri dAu phay dong, kiéu sb cé thém ba gia tri dai dién: Infinity (dwong vé cung), -Infinity
(am vo cung), va NaN (Not-a-Number — khéng phai la mot sb). Kiéu dir liéu sé duoc
dung trong cac trwérng hop nhw dé lwu tudi cla hoc sinh, gia cla sa&n pham, nhiét do
trong ngay, v.v.

Vi du:

1. let age = 15;
2. let price = 20.05;

Trong vi du nay, bién age va bién price co kiéu dir liéu la s dwoc dung lan lwot dé
lwu tudi clla mot ngudi va gia clia mot san pham.

C6 mot s6 nguyén duy nhéat cé hai dai dién: 0 dwoc dai dién béi -0 va +0. (0 1a mot
cach viét ngén gon cta +0). Mac du diéu nay hau nhw khéng cé tac dong nao téi
chwong trinh (biéu thirc (+0 === -0) cho chung ta két qua la True), tuy nhién ching ta
c6 thé nhan thay anh hwéng nay khi chia mét sé cho 0:

1. let x =42/ 0; // Infinity;
2. lety =42/ -0; // -Infinity;

Kiéu string

Kiéu string dwoc dung dé biéu dién dir liéu dang chudi ky tw. M6i ky tw cé mét chi muc
(sb thr tw) ca minh & trong chudi. Trong ngdén ngir JavaScript, cac chi muc luén
dwoc danh sé tir 0. Ky tw dau tién trong chubi sé chi sé |a 0, tiép theo la 1, 2, 3...D6
dai cGia chubi 1a sb ky tw ctia chubi d6. Kiéu di liéu string dwoc st dung trong nhirng
trwdng hop nhu tén cla hoc sinh, dia chi nha &, tiéu dé ctia mot bai viét, v.v.

Vi dy: Chudi “HELLO” cé d6 dai la 5, b&i vi né co chira 5 ky tw. Chi muc cta chiv H |a
0, chi muc cua chir 0 1a 4.

Dé khai bao chudi thi ching ta cé thé s& dung d4u nhay don hodc d4u nhay kép.
Chang han:

1. let brand = "CodeGym Viét Nam"; /St dung d&u nhay kép
2. let address = 'Ha Noi'; /St dung dau nhay don

Lwu y: Trong mdt chuong trinh, nén thdng nhét viéc str dung dau nhay don hodc nhay
kép. Trénh trirong hop st dung I6n xén cd hai cach khién cho méa nguén tré nén xau
va kho doc.

Chuédi trong JavaScript [a bat bién (immutable). Chung ta khéng thé thay dbi chubi sau
khi d& kh&i tao gia tri. Tuy nhién chung ta cé thé tinh toan mét chudi mai dwa trén gia
tri ¢ va gan nguoc lai vao bién chudi.
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Kiéu boolean

Kiéu boolean dai dién cé hai gia tri logic la true va false. Kiéu d liéu boolean dwoc
st dung trong cac trwdng hop can phan biét 2 trang thai 1a true hoéc false. Chang
han nhw la trang thai bat va t&t cia bong dén, két qua cla mét biéu thirc didu kién
trong d6 co6 st dung cac phép so sanh, v.v.
Trong JavaScript, tat ca cac gia tri sau déu dwoc coi |a false:
e Gia tri false cla kiéu boolean
Gia tri +0 va -0 cta kiéu number
Chudi rdng (gia tri ™)
Gia tri undefined cla kiéu undefined
Gia tri null cta kiéu object
Tét ca cac gia tri khac sé dwoc coi la true khi thuc hién phép chuyén dbi kiéu.

. let f1 = Boolean(0) // false
. let f2 = Boolean("") // false
. let f3 = Boolean(undefined) // false
. let f4 = Boolean(-1) // true
(

a b~ WON =

. let f5 = Boolean('hello") // true

Kiéu undefined

Undefined mang y nghia la "chwa xac dinh". Mot bién chwa dwoc gan gia tri thi co gia
tri 1a undefined, ddng thdi kiéu di¥ liéu ctia né cling la undefined.

.let x

. console.log(x)

. console.log(typeof x) // undefined
x=3

. console.log(x) // 3

. console.log(typeof x) // number

o oA wN

5. Phép toan toan hoc

Toan tr (Operator)
Trong toan hoc, chung ta da quen thudc v&i cac toan t&r (hay con goi la ky tw phép
toan) nhuw +, -, x, : ... Chung dwoc sir dung trong cac biéu thirc toan hoc, thuc hién
céc tinh toan dwa trén gia tri clia cac toan hang va tra vé mot két qua cudi cung. Trong
cac ngdn ngir 1ap trinh cling vay, c6 nhiéu toan tlr khac nhau dwoc sir dung cho nhiéu
muc dich khac nhau. C6 nhirng loai phd bién nhu:

e Toan tlr toan hoc dwoc str dung trong cac phép tinh toan hoc
Toan t& gan dwoc st dung dé gan gia tri cho cac bién
Toan t& cong chudi dwoc st dung dé ndi hai chudi
Toan t& so sanh duwoc st dung dé so sanh cac gia tri véi nhau

Toan t& logic dwoc st dung dé thay ddi gia tri thudc kiéu dir liéu boolean
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e Toan t&r typeof dwoc st dung dé xac dinh kiéu di liéu clia moét gia tri
Toan t&r toan hoc (arithmetic)
Toan t&r toan hoc dwoc st dung trong cac biéu thirc toan hoc. Toan tlr toan hoc lam
viéc v&i cac gia tri s6. Théng thuwdng, trong mét biéu thirc thi toan t& toan hoc c6 2
toan hang, nhung ciing cé cac trwdng hop la mét toan hang. Chang han, trong biéu
thirc dwdi day thi toan ti la +, hai toan hang la 700 va 50:

Toan tir (operator)

100 4 /50
Toan hang (operand)

Danh sach céac toan t& toan hoc dwoc tdm tat trong bang sau:

Toan tur M6 ta

+ Cong

- Trw

* Nhan

/ Chia

% Chia lay phan dw (modulus)
++ Tang 1 gia tri

- Giam 1 gia tri

Vi du 1: S dung v&i cac gia tri s6

1. letx =100 + 50;

Vi du 2: S dung vé&i cac bién

1.leta=25;
2. letb =10;
3.letc=a+b;

Vi du 3: S dung v&i cac biéu thirc

1. leta=2;
2. letx = (100 + 50) * a;

Toan t&r Céng

Toan t& cong (+) dwoc st dung dé tinh tdng cua hai s6:

1. letx=5;
2. lety=2;
3.letz=x+y;llz=7

/codegym.vn/ - 37




CODEGYM

Toan tr Trw

Toan t& trir (-) dwoc st dung dé tinh hiéu cla hai sb:

1. letx=5;
2. lety=2;
3.letz=x-y;//lz=3

Toan t&r Nhan

Toan t& nhan (*) dwoc sir dung dé tinh tich ca hai sb:

1. letx=5;
2. lety=2;
3.letz=x*y;//z=10

Toan tr Chia

Toan t& chia (/) dwoc st dung dé tinh hiéu cta hai sbé:

1. letx=5;
2. lety=2;
3.letz=x/y;/lz=25

Toan t& Chia lay s6 dw

Toan t& chia 14y sb dv (%) dwoc sir dung dé tinh sé dw clia mét phép chia:

1. letx=5;
2. lety=2;
3.letz=x%y;/lz=1

Toan t&r Tang gia tri
Phép téng gia tri 1a mot phép toan can duy nhat mot toan hang. Tac dung cta né la
tang gia tri cia moét bién number dwoc dung lam toan hang tang Ién mét don vi.

1. letx=5;
2.x++; /[ x=6

Phép tang gia tri cling tao ra két qua ctia ban than phép tinh. Gia tri d6 phu thudc vao
vi tri dat toan tlr. Néu toan t&r dwoc dat truwdc thi két qua cia phép toan sé la gia tri
cla toan hang sau khi tdng, con néu toan tlr dat sau thi két qua sé la gia tri cia toan
hang triwdc khi tang. Vi du:

1. letx=5;

2. lety=x++;//x=6,y=5
3.x=5

4. letz=++x//x=6,y=6

Trong c& hai tredng hop trén thi gia tri cta bién x déu dwoc tang 1&n 1a 6. Nhwng két
qua cla ban than phép toan thi khac nhau cho nén gia tri ctia bién y 1a khac nhau.
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Toan t&r giam gia tri:
Toan tlr gidm gia tri () dwoc st dung dé gidm gia tri cia mét bién number duoc dung
lam toan hang giam di mét don vi.

1. letx=5;
2.x- 1l x=4

Lwu y: Twong tw nhuw toén tr Tang gia tri, toén tir Gidm gia tri ciing c6 két qua tra vé
va két qud nay cing bi dnh hudng bdi vj tri dat toan tir.

Toan t&r gan (assignment)

Toan t&r gan duwoc sir dung dé gan gia tri cho mét bién, toan t& gan co thé sir dung
voi tat ca cac kiéu dir lieu khac nhau.

1. letx =10;

Trong doan ma trén, ching ta gan gia tri 70 cho bién x. Sau khi biéu thirc nay duoc
thuwe thi thi gia tri cGa bién x sé 1a 10.

Toan tlr gan co ban nhét la toan tlr bang, trong d6 gia tri phia bén phai dau bang duwoc
gan cho bién & phia bén trai ctia né.

Ngoai ra, con cé thém céac toan t&r gan phai sinh, két hop toan tir bang véi cac toan
t&r khac. Chang han, toan tlr cong gop la két hop gitra toan tlr cong va toan tir bang.
Biéu thirc x += y twong dwong vé&i biéu thirc x = x +y.

Bang sau day liét ké cac toan tlr phai sinh tr toan tir gan.

Toan tw Vidu Twong dwong vé&i
= X=Yy X=Yy
+= X+=y X=X+y
-= X-=y X=X-Yy
o X *=y X=x*y
/= x/=y x=xly
%= X %=y X=X%Yy
Vidu 1:
1. letx=5
Vidu 2:
1. let x = 10;

2. x+=5;// x =15 (Twong dwong v&i thwe hién gan x = x + 5)

Vidu 3:

| 1. let x = 10;
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2.x-=5;// x =5 (Twong duwong v&i thwe hién gan x = x - 5)

Vidu 4:

1. letx =10;
2. x*=5;// x =50 (Twong dwong v&i thwe hién gan x = x * 5)

Vidu 5:

1. letx =10;
2.x/=5; 1/l x=2 (Twong dwong v&i thwe hién gan x = x/ 5)

Vidu 6:

1. letx=11;
2.x %=5;/ x =1 (Twong dwong v&i thwe hién gan x = x % 5)

Toan t&r cong chudi (string concatenate)

Toan t&r cong chubi duoc sir dung dé ndi cac chudi. Ciing cé thé sir dung dé néi chudi
va cac sb.

Vidu 1:

1. let txt1 = "John";
2. let txt2 = "Doe";
3. let txt3 = txt1 + " " + txt2; // txt3 = "John Doe"

Trong vi du trén, gia tri ctia bién txt3 la mot chudi “John Doe”.
Vidu 2:

1.letx=5+5;//x=10
2. lety="5"+5;//y="55"
3. let z = "Hello" + 5;// z = "Hello5"

Trong vi du trén, gia tri ctia bién x 1a s6 10 (cdng hai s6). Gia tri ctia bién y 1a mot chudi
“55” (cdng mot chudi véi mot sb). Gia tri ciia bién z 1a mot chudi “Hello5” (cong mét
chudi v&i mot sb).

6. Phép toan logic

Toan t& logic dwoc dung trong cac biéu thirc logic (true/false). Toan t&r “VA” duwoc ky
hiéu b&i hai ddu va (&&). Toan t&r “HOAC” dugc ky hiéu béi hai dau gach ding (||).
Toan t&r “PHU DINH” dwoc ky hiéu bdi mot dau chdm than (!).

Toan tw M6 ta

&& Va (AND)

I Hoac (OR)

! Pha dinh (NOT)
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Toan tr &&

Toan tlr && trd vé gia tri true néu ca hai toan hang déu co gia tri true. Chi cAn mot
toan hang c6 gia tri false thi két qua sé |a false.

Chung ta c6 thé tdng hop cac trwong hop gia tri cla a, b va két qua nhw trong bang.

Gia trj bién a Gia trj bién b Két qua (a && b)
true true true
true false false
false false false
false true false
Toan t ||

Toan to || tré vé gia tri true néu mét trong hai toan hang c6 gia tri true. Chi duy nhét
trwdng hop néu ca hai toan hang co gia tri false thi két qua sé Ia false.
Chung ta c6 thé tdng hop cac trwong hop gia tri cla a, b va két qua nhu trong bang.

Gia tri bién a Gia tri bién b Két qua (a || b)
true true true
true false true
false false false
false true true
Toan twr !

Toan t&r pht dinh ddo ngwoc gia tri boolean, chang han gia tri true thi chuyén thanh

false va gia tri false thi chuyén thanh true.

Gia tri bién a Két qua !a
true false
false true

Do wu tién clia cac toan tr

Trong toan hoc cac phép tinh trong mét biéu thirc cé d6 wu tién nhat dinh dé& xac dinh
phép tinh nao dworc tinh toan trwdc. Trong |ap trinh ciing vay, néu trong moét biéu thirc
c6 sw tham gia cla nhiéu toan ti thi thir ty thwe hién dwoc dwa trén do wu tién duoc
quy dinh san.

Bang bén duwéi liét ké cac thr tw wu tién tng voi tirng toan tor:
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Toan tw D6 wu tién

Hau td (postfix) expr++ expr--

M6t ngoi ++expr --expr +expr -expr ~ !
Nhan *1 %

Céng + -

Dich << >> >>>

Quan hé < > <= >= jnstanceof

Bang == |=

Bitwise AND &

Bitwise exclusive | A

OR

Bitwise inclusive OR | |

Va &&

Hoac I

Ba ngbi ?:

Gan = +=-=7%= [= Y= &= = |= <<=>>=>>>=

Néu mudn thay déi dd wu tién ctia cac toan ttr, chung ta cé thé sir dung phép déng
mé& ngodc twong tw nhuw trong toan hoc. Ddi véi cac phép toan cé cung do wu tién,
chang han nhu phép céng va phép triv thi thir tw thwe hién la tir trai sang phai.

Vi du:

Khéi tao hai bién x va y cé gia tri lan lwot 1a 5 va 6:

1. letx=5;
2. lety =10;

Kh&i tao bién z cé gia tri 1a két qua ctia mdt biéu thirc, cac budc tinh toan cta biéu
thirc dwoc thire hién minh hoa & cac dong phia dwai.

letz=(++x*y)<5*10 && 6 > 3;
(6 *y)<5*10 &&6>3;
60 <50 &&6>3;
false && true;
false

Trong biéu thirc trén, trudc tién toan tlr ++ dwoc wu tién thwce thi (++x = 6). Tiép theo
cac toan tr nhan dwoc thye thi (6 *y = 60 va 5 * 10 = 50). Tiép theo sé thwc thi cac
toan t&r so sanh ( 60 < 50 = false va 6 > 3 = true). Cubi cuing, toan t& logic && duoc
thue thi. Két qua bién z sé co gia tri la false.
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7. Phép toan so sanh

Cac toan ti so sanh duoc dung dé danh gia mac dd twong quan gitra cac gia tri. Két
qua clia phép toan so sanh sé la true hoac false. Chang han, chuing ta cé cac toan t
rat quen thudc la toan tlr Bang, toan tlr Lén hon, toan t& Nhd hon, toan tir Lén hon
hodc Bang, toan t&r Nhé hon hodc Bang.

Lwu y: C6 hai loai toan ttr so sénh Bang, mét loai chi c6 2 déu bang (==) dung dé so
sénh gié tri ma khéng phén biét kiéu dir liéu cta chung, mét loai cé 3 ddu bang (===),
duoc st dung dé so sénh trong trurong hop cac gia tri ¢ cung kiéu. Trong ngén ngi¥
Javascript, chung ta thuong str dung toan tir c6 3 dau bang hon.

Clng c6 hai toan tir so sanh Khac, mot loai bao gébm moét dau chdm than va mét dau
bang (=), dung dé so sénh khéc nhau gitra hai gia tri ma khéng phan biét kiéu diF liéu.
Mét loai bao gébm mot dau chdm than va hai déu béng (I==), duwoc st dung dé so sénh
khéc nhau gitra hai gié tri cung kiéu di¥ liéu.

Danh sach cac toan t&r so sanh dworc liét ké trong bang sau:

Toan tw Mé ta

== Bang vé gia tri (khdng phan biét kiéu dir liéu)

=== Bang vé gia tri, dong thdi cung kiéu di liéu

= Khac vé gia tri (khdng phan biét kidu di liéu)

|== Khong bang vé gia tri, hodc khéng cuing kiéu dir liéu

> Lé&n hon
< Nho hon
>= L&n hon hodc béng
<= Nhé hon hodc bang
Vidu 1:
1.letx =5;

2. lety=x==5;//y=true
3.letz=x=="5"//z=true

Trong vi du trén, ching ta st dung toan tlr so sanh Bang v&i 2 dau bang, bién y cé
gia tri 1a true. Bién z ciing c6 gia tri 1a true, b&i vi mac du c6 2 kiéu dir liéu khac nhau
nhwng gia tri cia ching déu 1a 5.

Vidu 2:

1. letx=5;

2. lety =x===5;/ly = true
3.letz=x==="5"; [/z = false
4.
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Trong vi du trén, ching ta st dung toan tlr so sanh ===, gia tri cGia bién y la true. Gia
tri cGia bién z 1a false, b&i vi cac gia tri bang nhau nhwng lai cé kiéu dir liéu khac nhau
(x co kidu diF liéu 1a number con “5” co kidu de lidu 1 string).

Vi du 3:

1. letx=5;
2. lety=x1=8;/ly=true
3. letz=x!="5";/] z = false

Trong vi du trén, chuing ta st dung toan tlr so sanh Khac véi mot dau cham than va
mot d4u bang , gia tri cGa bién y |a true va gia tri cGa bién z |3 false.
Vidu 4:

1. letx=5;
2. lety=x1==5;/y = false
3.letz=x!=="5"/ z =true

Trong vi du trén, ching ta st dung toan tt so sanh Khac bao gém mét dau cham than
va hai ddu bang, gia tri ciia bién y 1a false. Gia tri cGa bién z |a true, b&i vi mac du hai
gia tri gibng nhau nhwng lai khac kiéu dir liéu.

8. Doc di¥ liéu tr bén ngoai
Trong pham vi cudn sach nay, chung ta thwc thi chwong trinh théng qua trinh phién
dich cta trinh duyét. Chwong trinh ctia ching ta, theo do, sé thu thap dir liéu tr moi
trwong bén ngoai ching théng qua trinh duyét. Cé hai phwong an ma chang ta c6 thé
st dung ngay dwoc nhu sau:

e SU dung cau ham prompt() dé tao dialog cho ngu®i dung nhap liéu.

e Doc gia tri cia mét phan tlr input trong tai liéu HTML.
Nhan dir liéu théng qua hdp thoai prompt.
Vé&i phwong an nay, chung ta st dung I&i goi ham prompt() c6 san trong mai trwdng
thwe thi cGa trinh duyét. Ban sé nghién ctru ki hon vé ham néi chung & cac chwong
sau. Tai thoi diém nay, hay chi tap trung hoc cach str dung ham prompt:

1. let radius = prompt("Vui long nhap ban kinh hinh tron:");

Ham prompt() & trén sé yéu cau trinh duyét mé& mot hop thoai, véi 1o dan dwoc mo
ta trong tham sb cta né, cung véi mot 6 nhap liéu va nat chap nhan. Sau khi nguoi
dung nhan nat chap nhan, gia tri ho nhap vao 6 nhap liéu sé dwoc gan cho bién radius:

Vui long nhap ban kinh hinh tron:

2.5

Cancel OK

1. console.log(radius); // 2.5

/codegym.vn/ - 44




CODEGYM

Lwu y: Gia tri nhan duwoc ttr prompt luén cé kiéu dir liéu 1a string, cho du nguoi dung
c6 nhap s hop Ié di chdng niva. Trong trong hop dé, dé chuyén dbi gia tri nay thanh
gia tri s6, chiing ta cé thé str dung ham Number() nhw duwéi day:

1. typeof radius; // "string"

2. radius = Number(radius);
3. console.log(radius); // 2.5
4. typeof radius; // "number"

Nhw vay, ching ta coé thé viét ngan gon qua trinh nhap mét sé vao nhu sau:

1. let radius = Number(prompt("Vui long nhap ban kinh hinh tron:"));

Doc gia tri cua 6 input twr trong tai liéu HTML

Trong tai liéu HTML c6 thé c6 nhivng thé input. Cac thé nay duoc trinh duyét hién thi
dwéi dang nhirng 6 nhap liéu ma ngudi dung cé thé nhap gia tri vao. Trinh duyét cling
cung cap s&n mot sé ham JavaScript dé 1ap trinh vién cé thé doc dwoc gia tri clia cac
0 input do.

Chéng han, ching ta c6 mét tai liéu HTML vé&i thé input nhw sau:

. <h3>Circles Calculator</h3>

. <label>

Ban kinh: <input type="text" id ="radius">
<button onclick="showArea()">Area</button>
. </label>

. <script type="text/JavaScript">

. function showArea() { }

8. </script>

N o ohwN =

Chung ta c6 thé sir dung ham JavaScript nhw sau dé doc gia tri nhap vao cla phan
tlr input co id la radius & trén:

1. let radius = document.getElementByld("radius").value;

Giai thich

O dong lénh trén, chung ta da s dung ham getElementByld() c6 sdn cla dbi twong
document dé 14y vé gia tri ciia thé input c6 tén la radius.

Hay thir hoan thanh ham showArea() véi cau Iénh trén dé gitp tinh ra cho nguoi dung
ban kinh cla hinh tron. Sau d6 thuc thi chwong trinh dé xem két qua.

1. function showArea() {

2. let radius = document.getElementByld("radius").value;

3. console.log("Doc duoc gia tri ban kinh la " + radius);

4. let area = radius * radius * 3.14;

5. console.log("Tinh duoc gia tri dien tich la " + area + " voi Pl =" + 3.14);
6. alert("Dien tich hinh tron co ban kinh " + radius + " la " + area);

~N .

. console.log("Nguoi dung da nhan duoc ket qua!");
8.

Lwu y: ciing nhw prompt(), két qué nhan duoc tir thude tinh value & day cing luén cé
kiéu di liéu string.
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9. Hién thi dir liéu
JavaScript c6 thé "hién thi" di¥ liéu theo nhiéu cach khac nhau:

e Viét thanh mot phan t& HTML, st dung thudc tinh innerHTML.

e Viét vao diu ra HTML st dung ham document.write().

e Viét vao mdt hop canh bao str dung ham alert().

e Viét vao bang diéu khién trinh duyét s& dung ham console.log().
St dung innerHTML
Pé truy cap mot phan tr HTML, JavaScript c6 thé s dung phuwong thirc
document.getElementByld(id). Trong do, id la thudc tinh gitp xac dinh thanh phan
HTML ma chung ta mudn truy cap. Thudc tinh innerHTML chinh |a ndi dung bén trong
clia thanh phan HTML do:

Vi du:
1. <pid="demo"></p>
2. <script>
3. document.getElementByld("demo").innerHTML = 7;
4. </script>

Két qua: Noi dung clia thé <p> véi id 1a demo da dwoc thay ddi thanh 7.

St&r dung document.write()

Ham document.write() thworng dwoc dung dé hién thi di liéu bang cach viét truc tiép
ra tai liéu HTML.

Vi du:

1. <h2>My First Web Page</h2>
2. <p>My first paragraph.</p>
3. <button type="button" onclick="document.write(5 + 6)">Try it</button>

St dung ham alert()

Ham alert() cé nhiém vu in mét théng bao popup, nd c6 mot tham sb truyén vao la noi
dung ta mudn théng bao v&i ngudi dung.

Vi du:

1. <h2>My First Web Page</h2>
2. <p>My first paragraph.</p>
3. <button type="button" onclick="alert(5 + 6)">Try it</button>

St dung console.log()

Ham console.log() dwgc st dung thwdng xuyén trong viéc tim 16i (debug). Ham nay
c6 nhiém vu hién thi ra gia tri cta tat ca cac loai di¥ liéu nhw number, integer, array,
object... ra clra sb console cla trinh duyét.

Tuy thudc vao cac trinh duyét ma cach thirc mé panel console cla trinh duyét sé khac
nhau, nhwng thwong thi ching ta sir dung phim F12.

Vi du:

/codegym.vn/ - 46




CODEGYM

1. <script>
2. console.log("xin chao")
3. </script>

Két qua hién thj s& ndm & panel console nhw duéi day.

® é Elements Console Sources Network F

}] ©® topvy @ | Fiter
xin chao

> |

10. Ma sach

Quy téc #1: Quy wéc
Cu phap, v&i mbi cdng déng hay méi nhém phat trién sé cé cac quy dinh cach déat tén
bién khac nhau, nhung déu sé tuan thd theo nhirng cach dat bén dwdi day:
e Cu phap lac da (camelCase): Ky tw dau tién clia tr dau tién viét thwdng, nhirng
ky tw dau tién cta nhirng tir tiép theo dwoc viét hoa.
e Cu phap con ran (snake_case): V&i cu phap con ran, tat ca cac chir cai déu
viét thwong, va cac tir cach nhau béi dau gach duwéi.
Vi du:
Céc tén bién theo kiéu camelCase:

1. let userName;
2. let thislsTheNameThatFollowTheCamelCase;

Céc tén bién theo kiéu snake case:

1. let user_name;
2. let this_is_the_name_that_follow_the_snake_case;

Quy téc #2: St dung dung loai ttr
Tén bién nén 1a danh ttr, cum danh ttr, hodc tinh tur.
Vi du:

. let name; // Nén

. let color; // Nén

. let visible; //Nén

. let productPrice; // Nén
. let move; // Khéng nén
. let show; // Khéng nén

o o WN =

Quy tac #3: Tén c6 y nghia
Tén bién can cé y nghia. Khi nhin vao tén bién né sé tra I&i cho cau hdi vi sao né ton
tai, n6 sé lam gi.
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1. let abc; // Khéng nén
2. let uName; // Khéng nén

Quy tac #4: Mbi bién khai bao trén mot dong
Khi khai b&o bién nén tach méi dong khai bdo mét bién.
Vi du:

1.leti=3,j=5,k=10;// Khéng nén
2. leti=3;// Nén

3.letj=5;//Nén

4. letk =10; // Nén

11. C4ac 16i thwong gap

Cac 16i thwong gap #1: Toan tlr “==="

Toan tir “==="s0 sanh dong thoi gia tri va kiéu dir liéu. Vi du:
1. letx=5;
2. lety =x===5;/ly = true
3. letz=x==="5"// z = false

Trong vi du trén, bién y c6 gia tri la true vi bién x va 5 cé cuing gia tri va cung kiéu div
liéu. Bién z co gia tri 1a false vi bién x va “5” c6 cung gia tri nhwng khac nhau vé kiéu
dwv liéu.

Céc 16i thworng gap #2: So sanh sb thuc

Trong lap trinh, khdng phai bao gi& cac phép tinh toan trén sb thwc ciing cho két qua
chinh xac tuyét dbi. Viéc so sanh bang (==) gitra hai biéu thirc s6 thwc I khéng dang
tin cay.

Vi dy, doan ma sau sé hién thj két qua la false thay vi true nhw chung ta thuwéng nght

1.letx=1.0-0.1-0.1-0.1-0.1-0.1;
2. console.log(x == 0.5); // false
3. console.log(x); // 0.5000000000000001

Trong vi du trén, gia tri ciia bién x khéng phai la 0.5 ma la 0.5000000000000001
Giai phap cho tinh hudng so sanh sé thuec:

DPé xt ly tinh huéng so sach gitra cac sé thwe, ching ta st dung cach so sanh gan
dung, dwa trén nguyén tac: hiéu sé cua hai gia tri la mot sé rat nhd (epsilon), chang
han nhw 107 hoac 10-"4.

Vi du:

1. const EPSILON = 1E-14;
2.letx=1.0-0.1-0.1-0.1-0.1-0.1;
3. console.log(Math.abs(x - 0.5) < EPSILON ); // true

Ham Math.abs() trén day cho ching ta gia tri tuyét déi cia biéu thirc x - 0.5. Két qua
nhé hon sai s6 cho phép va két qua so sanh la true.
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13. Bai thwc hanh
Bai 1: Khai bao cac bién thudc cac kiéu khac nhau, gan gia tri cho ching va in ra tai
liéu HTML.
Bién i kiéu number, cé gia trila 10
Bién fkiéu number, c6 gia tri la 20.5
Bién b kiéu boolean, cé gia tri 1a true
Bién s kiéu string, c6 gia tri 1a "Ha Noi".
ung ham document.write() dé viét két qua ra man hinh.
ham khao:

w
5 2
=+ 0O © e e e

.leti=10;

.letf=20.5;

.letb = true;

let s = 'Ha Noi';

. document.write('i ="' + i);
. document.write('<br/>');

. document.write('f =" + f);
9. document.write('<br/>");
10. document.write('b ="' + b);
11. document.write('<br/>");
12. document.write('s = ' + s);

© N oA WN

Bai 2: Viét mot doan ma JavaScript, khai bao bién width chira gia tri d6 rong cua hinh
chi¥ nhat, bién height chira gia tri chiéu cao cda hinh ch@ nhat. In ra man hinh dién
tich ctia hinh chir nhat do.

Ma tham khao:

1. let width = 20;

2. let height = 10;

3. let area = width * height;

4. document.write('Area = ' + area);

Bai 3: Dung ham prompt() d& nhap 2 sb t&r ban phim, lwu vao 2 bién 13 a va b. Kiém
tra xem a c6 phai & bdi sb ctia b hay khoéng. Hién thj két qua ra man hinh bang céch
str dung ham alert().

Ma tham khao:

. let a = Number(prompt("Enter a:"));
. let b = Number(prompt("Enter b:"));
.letresult =a % b;

. if(result === 0){

alert("a is the multiple of b");

. }else {

alert("a is not a multiple of b");

}

X NO O A wN
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14. Bai tap

Bai 1: 'ng dung chuyén dbi tién té

Hay viét mot ing dung cho phép chuyén dbi gitka VND va céc loai tién té khac. Giao
dién ctia (rng dung twong tw nhuw sau, chwong trinh sé hién thi hdp thoai dé théng bao
két qua.

Money Calculator

From VND to | USD || SGD || JPY
From UsD SGD || JPY | to VND

Bai 2: 'ng dung may tinh don gian

Hay viét mot ('ng dung may tinh don gidn cho phép thuc hién cac phép tinh Coéng,
Trir, Nhan, Chia, Binh phwong, Lap phwong...

Giao dién cla (rng dung c6 thé nhu sau:

Simple Calculator

Result: (| Use now |)

+ - * /

"2 a3 1/x %

e Chuwong trinh c6 ba 6 nhap liéu va cac nut chirc nang. Hai 6 nhap dau tién dé
ngwdi dung nhap cac toan hang, 6 thir 3 dé chwong trinh hién thi két qua tinh.

e Cac nat chirc nang chi can dung dén mét gia tri (vi du tinh binh phwong, 1ap
phuwong, phan sb) thi chi dung dén gia tri ctia 6 nhap liéu thir nhat.

e Nhan vao céac nut chirc nang, chwong trinh sé hién thi két qua phép tinh twong
rng vao 6 nhap liéu thw 3.

e Khi nhan vao nut chirc nang “Use now”, gia trj vira tinh ra sé dwgc dwa vao 6
nhap liéu dau tién, gia tri & 6 nhap liéu thr 2 va th&r 3 sé dwoc xda tréng.

15. Bai kiém tra
Cau 1: Trong JavaScript, néu x = 83 va y = 9 thi sau khi thuc hién x %=y, x sé cd gia
tri la bao nhiéu?
a) 0
b) 1
c) 2
d) 9
Cau 2: JavaScript c6 phan biét hoa\thwong hay khéng?
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a) Co
b) Khoéng
Cau 3: Cac dinh danh nao dwoc dat dung?
a) 1_Name
b) Name
c) name_1
Cau 4. Thé HTML nao cho phép dwa cac ma JavaScript vao trang web?
a) <jsscript>
b) <script>
c) <JavaScript>
d) <scripting>
Cau 5: Trong JavaScript, dau la ma dé viét chudi "Xin chao" vao trang web?
a) document.write("Xin chao");
b) response.write("Xin chao");
c) windows.write("Xin chao");
d) writeln("Xin chao");
Cau 6: Lam thé nao dé viét thdng diép "Xin chao" 1&n hop thoai cla trinh duyét?
a) msgBox("Xin chao")
b) alert("Xin chao")
c) alertBox="Xin chao"
d) alertBox("Xin chao")
Cau 7: Dau la cac cu phap dang dé viét chu thich trong JavaScript?
a) Day la chu thich
b) <!--Bay la chu thich -->
c) /* Bay la chu thich */
d) // Bay la chu thich
Cau 8: Dau |a dong 1énh dung dung dé khai bao mét bién trong JavaScript?
a) char[] name;
b) let name;
c) String name;
d) let $hame;
Cau 9: Biéu thirc "1"+2+4 cho két qua la gi?
a) "16"
b) Undefined
c) "124"
d) 7
Cau 10: Biéu thirc 2+5+"8" cho két qua 1a gi?
a) "258"
b) 15
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c) "78"

d) undefined
Dap an: Cau 1: ¢; Céu 2: b; Céu 3: b, c; Cau 4: b; Cau 5: a; Cau 6: b; Cau 7: c, d;
Céu 8: b, d; Cau 9: ¢; Céu 10: c.

16. Téng két

Bién la mot khai niém dwoc dung dé dai dién cho mét gia tri dwge lwu trir trong
bé nhé cua may tinh

Khi khai bao bién thi can xac dinh tén cta bién

Tén cla bién can phai tuan tha cac quy dinh clia tirng ngdn ngir 1ap trinh

Sau khi khai bao bién thi c6 thé gan gia tri cho bién

Dir liéu trong may tinh dwoc chia thanh nhiéu kiéu khac nhau

Mot sé kiéu dir liéu thong dung bao gébm: number, string, boolean, object...
C6 thé thwc hién cac phép toan khac nhau trén cac gia tri hoac cac bién

C6 cac loai toan tir théng dung nhw: Toan hoc, Logic, So sanh

Cac toan tlr c6 do wu tién nhat dinh, co6 thé thay déi d6 wu tién bang cach st
dung dau ngodac ()

C6 mot vai cach khac nhau dé doc di liéu tir bén ngoai, chang han s dung
ham prompt() hoac doc di¥ liéu tw thé input

C6 mét vai cach khac nhau dé hién thi di liéu ra bén ngoai, chang han nhw
alert(), document.write() hoac console.log()
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Chwong 3 - Cau lénh diéu kién
Diéu khién luéng thwc thi ciia chwong trinh dwa vao mét diéu
kién nhat dinh

1. Muc tiéu

M6 t& dwoc cac tinh huéng can st dung cau Iénh diéu kién

Trinh bay dwoc cu phap cua cau Iénh if-else

S dung dwoc cau 1énh if dé Iwa chon thuc thi mot khdi [énh

S dung dwoc cau Iénh if-else dé Iwa chon thwe thi mét trong hai khéi l1énh

S dung dwoc cau Iénh if Ibng nhau dé lwa chon dya trén nhiéu diéu kién bao

trum |1én nhau

e S& dung dwoc cau lénh if bac thang dé lwa chon dwa trén nhiéu diéu kién lién
tiép nhau

e Trinh bay dwoc cu phap cua cau Iénh switch-case

e S dung dwoc cau lénh switch-case dé lwa chon dwa trén so sanh Béng trong
trwdng hop cé nhiéu nhanh

e Lwa chon dwoc cAu tric diéu kién phu hop dé st dung trong tivng tinh huéng

2. Gidi thiéu

Trong cudc sbéng, ching ta luén phai dwa ra cac quyét dinh khac nhau dwa trén viéc
danh gia cac tinh hudng hién tai. Chang han, néu di dwéng gép dén dé thi chang ta
phai dirng ch®, gdp dén xanh thi chang ta di tiép. Néu tréi nang thi chang ta sé tim
cac mén &n mat va bu nwéc, néu trdi lanh thi chung ta tim cac mén an néng 4m va
gilr nhiét, v.v.

Trong lap trinh ciing vay, ching ta thwéng phai thay dbi ludng thuc thi cia mét chwong
trinh dwa trén cac diéu kién hién tai, chéng han khi chung ta dang nhap vao mét trang
web, néu mat khau nhap vao la dung thi chung ta sé dwoc chuyén dén trang quan tri,
con néu sai thi ching ta sé& phai dang nhap lai.

Pé lam dwoc diéu nay, ching ta str dung cac cau truc trong |ap trinh dwoc goi la ciu
trac diéu kién, hay con c6 mét tén goi khac 1a cAu trac lwa chon.

Hoan thanh chwong nay, ching ta sé c6 thé viét dwoc cac rng dung phan mém trong
do sé thwe hién mét sé hanh dong khac nhau dwa trén viéc danh gia cac diéu kién.
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3. CAu truc diéu kién
Cac cau Iénh diéu khién
M6t chwong trinh phdn mém thuce thi cac cau 1énh theo trat tw tir trén xubng dudi. Khi
dé chung ta c6 thé thay ddi ludng thue thi cia mét chwong trinh bang cach s dung
cac cau lénh diéu khién ludng (control flow statement).
Cac cau lénh diéu khién cta JavaScript:
e Cau lénh diéu kién (conditional statement)
e Cau Iénh lap (Loop statement)
e Cau Iénh nhay (jump statement)
Cau lénh diéu kién
Trong khi viét ma 1énh, ching ta mudn thwc hién cac hanh déng khac nhau dbi voi
cac quyét dinh (diéu kién) khac nhau. Khi d6 ching ta c6 thé sir dung cac Iénh diéu
kién trong ma ctia minh dé lam diéu nay.
Cau Iénh diéu kién con dwoc goilacaulénhra quyét dinh (decision making). Cau lénh
diéu kién cho phép thay déi ludng thwc thi clia chwong trinh. Viéc lwa chon thwc thi
mot khdi lénh dwa trén viéc danh gia mot diéu kién cho trudc.
JavaScript hé tro cac cau lénh diéu kién:
e Cau lénh if-else: Puwoc st dung trong treéng hop mudn danh gia mot biéu thire
va ré sang 1 hoac 2 nhanh khac nhau tuy thuéc vao gia tri cia biéu thirc do.
e Cau lénh switch-case: Dwgc sir dung trong trwdng hop mudén danh gia mot
biéu thirc va ré sang 1 hodc nhiéu nhanh khac nhau tuy thudc vao gia tri cua
biéu thire do.

4. CAu trac diéu kién if-else

Cau lénh if

Cau lénh if dwoc st dung dé xem xét viéc thuc thi mot thao tac nao dé dwa trén diéu
kién hién tai.

Cii phap:

1.if (biéu_thwe_didu_kién) {
2. khéi ma dwoc thuc thi néu diéu kién 1a dang
3.}

Cau lénh if bao gdm mét biéu thirc diéu kién va mot khdi 1énh & trong phan than cua
né. Tai thdi diém thwe thi, néu biéu thirc diéu kién trd vé két qua true thi khdi 1énh
trong phan than sé dwoc thuc thi, con néu biéu thire didu kién tra vé false thi khoi lénh
trong phan than sé dwoc bd qua.

Vi du:

1. if (score > 9) {
2. classification = "Xuat sac";
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3.}

Trong doan ma nay biéu thirc diéu kién la score > 9, cdn phan than 1a classification =
“Xuét sdc”. Khi thuc thi chwong trinh néu bién score cé gia tri Ién hon 9 thi bién
classification s& dwgc gan gia tri 1a “Xuéat sac”, con néu bién score c6 gia tri bang hodc
nhd hon 9 thi bién classification sé khéng dwoc gan gia tri moi.

Lwu y: Néu phén than chi c6 mét cu lénh duy nhét thi ching ta cé thé khéng can viét
ddu mé va déng ngodc, con néu trong truong hop phén than cé nhiéu hon 1 céu Iénh
thi ching ta bat budc phai mé va déng ngodc.

Cau Iénh if-else

Cau lénh if-else la dang ddy du cua cau lénh if.

Cu phap:

1.if (biéu_thwc_didu_kien) {

2. khdi ma duoc thuwe thi néu didu kién la dung
3. }else {

4. khdi ma dwoc thwe thi néu didu kién trén 1a sai
5.1

Cau lénh if-else cling bao gdbm mét biéu thirc diéu kién, nhwng lai cé hai phan than
khac nhau. Mét phan than gan véi phan if va mét phan than gén véi phan else.

Néu biéu thirc diéu kién tra vé true thi phan than gan véi if dwoc thuc thi, con néu
biéu thirc diéu kién tra vé false thi phan than gan véi phan else dwoc thuc thi.

Ludng thwe thi ciia cau lénh if-else c6 thé dwoc mé ta nhw lwu dd dudi day:

khong thoa man

cong viéc can thuc hién cong viéc can thuc hién
khi thoa man diéu kién khi khong thoa man diéu kién

Hinh 3.1: Luéng thuee thi cta céu lénh if-else

Vidu 1:

1. if (hour < 18){

2. greeting = "Good day";

3. }else {

4. greeting = "Good evening";
5.}

Trong doan ma trén, biéu thirc diéu kién 1a hour < 18, cdn phan than cua if la greeting
= “Good day” va phan than cua else la greeting = “Good evening’.
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Khi thwe thi, néu bién hour cé gia tri nhd hon 18 thi bién greeting sé dwoc gan gia tri
la “Good day”, con néu bién hour cé gia tri I&n hon hodc bang 18 thi bién greeting sé
dwoc gan gia tri la “Good evening”.

Vidu 2:

1. if (number % 2 == 0){

2. alert(number + " is even.");
3. }else{

4. alert(number + " is odd.")
5.}

Trong vi du trén, ching ta danh gia moét sé nguyén va phan loai sd d6 |a sé chdn hay
la sé 8.

Trong trwdng hop nay, biéu thirc diéu kién la d& danh gia xem sé hién tai cé chia hét
cho 2 hay khéng, con hai phan than la hién thj théng bao twong ng.

Viéc danh gia chia hét cho 2 hay khéng dwoc thuc hién théng qua phép chia l1ay phan
dw va sau dé so sanh véi gia tri 0. Néu phan dw bang khéng thi chirng té day la sb
ch&n, con néu phan dw khac 0 thi s6 doé 1a sb 18.

Chéng han, néu number cé gia tri 1a 4 thi két qua phép chia cho 2 lay phan dw 14 0,
do vay biéu thirc diéu kién sé tra vé dung, va phan than cla if dwoc thuc thi.

Néu number cé gia tri 1a 5 thi két qué phép chia cho 2 14y phan dw 1a 1, do vay biéu
thirc didu kién tra vé sai, phan than cla else duoc thuc thi.

if-else v&i mot dong I€nh bén trong

Trong trwérng hop chi cé moét dong 1énh bén trong if hodc else thi c6 thé bd dau ngoéc.
Vi du:

1. if(number % 2 == 0)

2. alert(number + " is even.");
3. else

4. alert(number + " is odd.")

5. CAu truc diéu kién if-else 16ng nhau

Ngoai viéc str dung cau /énh if-else riéng 1&, ching ta cling co thé dat cau lénh if-else
nay trong cau lénh if-else khac. Diéu nay xay ra khi ching ta mudn danh gia nhiéu
biéu thire diéu kién truwdc khi thwe thi mot thao tac nao dé.

Cu phap:

1. if (didu kien 1) {

2. //khéi Iénh thye thi néu diéu kién 1 dung

3. if (didu kien 2) {

4 //khéi 1énh thue thi néu diéu kién 2 dang
5. lelse{
6 //khéi 1énh thue thi néu diéu kién 2 sai
7.}

8. } else {

9. //khéi Iénh thye thi néu diéu kién 1 sai
10.}
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f(a>Db){

1.0

2

3 console.log("Sé Ién nhatlaa ="+ a);
4. }else{

5 console.log("Sé Ién nhatlac="+c);
6

.

7. }else {

8. if(b>c){

9. consolelog("Sé I6n nhatla b =" + b):
10. }else{

11.  console.log("Sé Ién nhatlac ="+ c);

12. )
13.}

Trong vi du nay, ching ta so sanh cac gia tri ctia 3 bién 1a a, b va c dé tim ra gia tri
I&n nhét trong 3 s6 d6. Chung ta can dat cac cau 1énh diéu kién bén trong cac cau
lénh diéu kién khac.

Chéng han, véi trwong hop a = 5, b = 4, ¢ = 3 thi biéu thirc @ > b sé trd vé két qua
true, do d6 phan than cla Iénh if nay dwoc thyce thi, phan than cua lénh else twong
&ng sé& dwoc bd qua. Sau do, biéu thirc a > ¢ ciing tré vé két qua true, do d6 phan
than clia cau lénh if nay ciing sé dwoc thyc thi, va phan than cla cau Iénh else twong
&ng sé& dwoc bé qua. Nhw vay, chudi in ra sé 1a “Sé I6n nhét la a = 5.

H6i nhanh: Hay thdr suy ludn dé xem ludng thuc thi cia doan ma trén sé la nhw thé
nao trong trirong hopa=3,b=4,c=5.

6. CAu truc diéu kién if-else bac thang

Khi ching ta két hop nhiéu cau Iénh if-else lién tiép nhau theo dang if-else-if thi chung
ta dwgc mot dang mai thuwdong dwoc goi la cau [énh diéu kién if-else bac thang. Goi la
bac thang bdi vi khi viét chiing dworc trinh bay dang nhw cac bac thang hwéng tir trén
xubng duwéi.

Cac khdi 1énh diéu kién dwoc dat trong cac cau lénh if néi tiép nhau, néu mot diéu
kién nao do thod man thi khéi Iénh trong than cau Iénh if sé dwgc thye thi, con néu
diéu kién sai thi s& chuyén sang danh gia diéu kién if tiép theo cho dén khi két thuc.
Ludng thwe thi ctia khéi Iénh if-else bac thang cé thé mé ta nhw lwu d6 sau:
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<diéu kign A Y—( diéu kign B >— diéu kign € >—( diéu kign D YA

thoa man thoa man thoa man thoa man

cong viéc 1 Cong viéc 2 cong viéc 3 Cong viéc 4 Cong viéc X

¥ v ¥ y

®

Hinh 3.2: Luéng thure thi cta cédu Iénh if-else béc thang

Cu phap:

1. if (didu kién 1) {

2. //khéi ma dwoc thye thi néu diéu kién 1 1a dung

3.} else if (didu kién 2) {

4. //khéi ma dwoc thwe thi ndu diéu kién 1 |a sai va diéu kién 2 1a dung
5.}else {

6. //khdi ma dwoc thwe thi néu didu kién 1 va diéu kién 2 déu sai

7.

Vi du:

1. if (time < 10){

2. greeting = "Good morning";
3. } else if (time < 20){

4. greeting = "Good day";
5.}else {

6. greeting = "Good evening";
7.}

Trong vi du nay, néu gia tri ctia time 1a 9 thi diéu kién dau tién dung, do d6 bién
greeting sé co6 gia tri la “Good morning”.

Néu gia tri ctia time 1a 11 thi diéu kién dau tién khéng dung, do dé chuyén sang danh
gia diéu kién cua cau lénh if tiép theo, & day diéu kién time < 20 la dung, do d6 bién
greeting sé dwgc gan gia tri 1a “Good day”.

Néu gia tri ctia bién time 1a 21 thi diéu kién d4u tién khéng dung, chuyén sang danh
gia diéu kién thi hai cling khéng ding, do dé chuyén dén thuc thi cau lénh else cubdi
cung, va két qua bién greeting sé dwoc gan gia tri 1a “Good evening”.

7. CAu truc diéu kién switch-case

Cau lénh switch-case la mét bo Iya chon da hwédng, né so sanh gia tri cia mot biéu
thirc véi moét danh sach cac hang s nguyén hoac hang ky tw. Chung ta st dung cau
lénh switch-case trong nhirng trwdng hop mudn phan loai ludng thwe thi cia chuong
trinh dwa vao cac diéu kién so sanh bang. Khi biéu thirc so sanh bang tra vé dung thi
khéi lénh twong (rng duoc thuc thi.
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Cu phap:

1. switch (param) {
2. case value1:
//khéi 18nh 1
case value2:
//khéi 16nh 2
case value3:
//khéi 16nh 3
default:
/IKhéi 1énh mac dinh sé duwoc thuwe thi néu khéng chon dwoc khéi 1énh nao khac

© ® NOo O AW

10.}

Trong d6 param la mét biéu thirc. Trinh thwce thi sé so sanh gia tri clia param 1an lwot
v&i gia gia tri di theo sau cac case. Néu gap mot case mang theo gia tri bang véi gia
tri cla param thi cac khi 1énh di sau d6 sé dwoc thuc thi.

Trong trwdng hop khéng tim thdy case nao mang gia tri khép véi param thi khéi 1énh
di theo sau default sé dwoc thuc thi. default |a mot khdi lénh khéng bat budc.

Lwu y: Cho du la thuc thi ma di theo case hay default, Iénh switch sé con tiép tuc thuc
thi ma cda tét ca cac case (hay cd mé cla default) dirmng sau dé, ma khéng can xem
xét bat ctr diéu kién gi. Qué trinh dé cé thé duoc biéu dién bang lwu db nhw sau:

I

Tinh biéu thirc

rai vao truong hop A

Cong viéc A
rdi vao truong hop B N
Cong viéc B
ragi vao truogng hop C
Cong viéc C
Cong viéc X

K&t thuc

Hinh 3.3: Luéng thure thi cua céu lénh switch-case
Chung ta c6 thé thay ludng thuc thi ndi thang tir khéi 1énh nay tdi khéi Iénh khac ma
khong théng qua béat ky khdi hinh thoi (khéi xét diéu kién) nao. Vi hinh &nh nay ma
cach thye thi nay dwoc goi la fall-though (roi xuyén qua) trong tiéng Anh.
Vi du:
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. let switcher = 1;
. switch (switcher) {
case 0:
alert("Ben sang");
case 1:
alert("Beén tat");
default:
alert("Khong tim thay cong téc");
}

© ® N OA DN =

Mac du chi c6 mdt case mang gia tri khé'p v&i switcher, trinh duyét sé thyc thi ma cla
ca case 1 1an default, va két qua |a trinh duyét sé& hién thi 2 théng bao alert thay vi chi
1.

Tw khoa break

Chung ta c6 thé (rng dung sw dac biét trong cach thuc thi cia lénh switch d& dung
chung mé gilra cac case, nhd d6 tao ra dwoc nhirng 1énh switch ngan gon. Tuy nhién
dé khéc phuc hién twong luéng thuc thi roi xuyén qua tat ca cac case phia sau, thay
vi chi thwe thi nhirtng ma can thiét, ching ta can van dung tir khoa break.

T khoa break sé lam ludng thwc thi ngay 1ap tirc thoat ra khdi cau Iénh switch hién
tai.

Tinh biéu thirc

rgi vao truong hop A

Cong viéc A

rdi vao truong hop B

Cong viéc B >

rdi vao truong hop C

Cong viéc C

Cong viéc X

K&t thuc

-

Hinh 3.3: Luéng thure thi cla cau Iénh switch-case khi cé break sau méi case

Tw khoa break thuwdng dwoc dat lam cau Iénh cudi cung cta moi case, nhd thé, hién
twong fall-through dwoc khac phuc.
Vi du:
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1. let switcher = 0;
2. switch (switcher) {

3. caseO:

4. alert("Beén sang");

5. break;

6. case null:

7. case undefined:

8. alert("Khong tim thay céng t&c");
9. case 1:

10. default:

11. alert("Dén tat");

12.}

Nh& c6 break, gior day néu switcher cé gia tri la 0 thi chi co alert “Dén sang” hién lén.
Néu switcher mang gia tri 1a 1 thi alert “Dén tat” van hién 1&n. Néu ching ta thuc thi
doan ma trén va&i gia tri switcher la null hay undefined, sé c6 2 alert hién 1én.

Lwuy:

Lénh switch khép gia tri clia param véi cac case bang toan tir === chir khéng phai

Vi du:

1. let switcher = "0";
2. switch (switcher) {

3. caseO:

4. alert("Beén sang");

5. break;

6. case null:

7. case undefined:

8. alert("Khong tim thay céng t&c");
9. case 1:

10. default:

11. alert("Dén tat");

12.}

Boan ma trén sé khdp gia tri cia switcher v&i case default thay vi case 0 nhw ching
ta thwong nght.

8. Ma sach

Quy téc #1: Quy wéc

e Trong cac cau lénh diéu kién, phia sau cac tir khda if, else, switch sé |a khoang
trdng va tiép theo la biéu thirc diéu kién, két thic dong dau tién sé 1a ky tw { dé
danh diu bat dau khdi ma Iénh ndm bén trong cau Iénh diéu kién do, truéc dau
{ s& la mot khoang tréng.

e Khdi méa 1énh thyc thi bén trong cau 1énh diéu kién phai IUi dau dong vao bén
khoang tréng.

e Ky tw } danh diu két thuc khdi ma I1énh nam trong cau diéu kién phai dwoc viét
riéng biét tai dong cudi cung
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Vi du:
Khéng nén:

1. if(number > 0)
2. { number +=1;
3. alert('The number is' + number);}

Nén:

1. if (number > 0) {

2. number +=1;

3. alert('The number is' + number);
4.}

Quy tac #2: Viét c6 y nghia

Viét ma ngudn ciing nhw viét mét bai van, ching ta can viét thé nao dé cho ngudi doc
ma ngudn dé dang hiéu dwoc y nghia cla tirng dong ma. Mot cach don gian dé dat
dwoc tinh dé hiéu dbi véi cac biéu thtrc nhw trén dé 1a “tach bién”: Pwa biéu thirc cla
chung ta ra bén ngoai khéi Iénh if va gan gia tri cia né cho mét bién (v&i tén goi co y
nghia).

Vi du:
Trwdc khi tach bién:

1. if (number % 2 == 0){

2. alert(number + " is even.");
3. }else {

4. alert(number + " is odd.");
5.}

6.

Sau khi tach bién:

1. let isEven = number % 2 == 0;
2. if (isEven) {

3. alert(number + " is even.");
4.} else {

5. alert(number + " is odd.");
6.}

9. Cac 16i thworng gap

L&i thworng gdp #1: Quén dau ngodc
Vi du:

1. if (radius >= 0)
2. area = radius * radius * PI;
3. alert("The area is " + area); // Luén dwoc thuwe thi, khéng phu thudc vao diéu kién

Trong doan ma bén trén, ching ta mudn thwc thi 2 cau lénh & trong diéu kién if, tuy
nhién lai quén mét viéc dat chung vao trong mét khdi dong mé ngoac. Nhw vay, khi
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diéu kién duang thi chi c6 mét cau Iénh & trén dwoc thuwe thi, dong Iénh alert(“The area
is” + alert) sé ludn dwoc thye thi ma khdéng bi phu thudc vao diéu kién (radius >= 0).
Trong trwéng hop nay ching ta can phai stra lai, bd sung cdp dau { } vao vi tri phu
hop.

Sau khi b sung cdp d4u ngodac {}:

1. if (radius >= 0) {

2. area = radius * radius * PI;
3. alert("The area is " + area);
4.}

L&i thworng gap #2: Bat diu ; & cubi cau Iénh diéu kién

L&i thtr hai d6 1a dat thira d4u chdm phay sau diéu kién cla if. Trong trwéng hop nay
cau lénh if khdng cé tac dung bdi vi né két thic ngay sau khi danh gia diéu kién. C6
nghia 1a khéi Iénh dang sau né sé luén dugc thuc thi cho du diéu kién & trwdc cé dung
hay khéng.

Vi du:

1. if (radius >= 0); {

2. area = radius * radius * PI;
3. alert("The area is " + area);
4.}

Dé khéc phuc 16i nay, chung ta chi cAn xoa ddu chdm phay & cubi cau I&nh if di.
Xo6a dau (;) & cudi cau lénh if:

. if (radius >= 0) {
area = radius * radius * PI;
alert("The area is " + area);

}

PoObd -~

Loi thwdrng gap #3: So sanh gia tri boolean

L6i thir ba xay ra khi chuing ta so sanh céc gia tri thudc kiéu di liéu boolean. Ban chét
thi day khong phai 1a mét 16i, bdi vi cac dong Iénh van thwe thi dang nhw mong doi.
Nhuwng viéc so sanh gia tri kiéu boolean nhw trong trwdng hop nay la khéng can thiét.
Khéng nén:

1. if (even == true) {
2. alert("ltis even.");
3.}

Chung ta sé dé dang thdy rang két qua cua biéu thirc so sanh even = true la hoan
toan giéng v&i gia tri ctia bién even. Néu even co gia tri true thi biéu thirc sé c6 gia tri
true. Néu even cd gia tri 1a false thi biéu thirc sé c6 gia tri 1a false. Nhw vay thi viéc s
dung biéu thirc & day la khong can thiét.
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Gia tri cua bién | Két qua cua biéu thirc (even == true)
even
true true
false false
Nén:

1. if (even) {

2. alert("ltis even.");

3.}

L6i thir ba xay ra khi chiing ta so sanh céc gia tri thudc kiéu di liéu boolean. Ban chéat
thi day khong phai la mét 16i, b&i vi cac dong l1énh van thwe thi dang nhw mong doi.
Nhwng viéc so sanh gia tri kiéu boolean nhw trong trudng hop nay la khéng can thiét.
Chéng han, ching ta sé dé dang thay rang két qua cla biéu thirc so sanh even = true
la hoan toan giéng véi gia tri ctia bién even. Néu even co gia tri true thi biéu thirc sé
c6 gia tri true. Néu even cé gia tri la false thi biéu thirc sé co gia tri la false. Nhw vay
thi viéc str dung biéu thirc & day 1a khéng can thiét.

Gia tri cua bién | Két qua cua biéu thirc (even == true)

even
true true
false false

L&i thwerng gap #4: Nham Ian khdi if-else

L&i thr 4 d6 12 nham 1An khi két hop cac khdi Iénh if-else, I8i nay thudng xay ra khi
ching ta quén cac dau déng mé ngoac hodc nham 1an do khoang cach dau dong cta
cac cau lénh khéng dwoc can chinh can than.

Khéng nén:

1. if (first_number > second_number)
2. if (first_number > third_number)
3. alert("A");

4. else

5. alert("B");

6

O vi du trén, khi nhin vao doan ma th(r nhat, ching ta thwérng nghi rang khéi 1énh else
dwoc ap dung cho cau Iénh diéu kién diu tién. C6 nghia la néu i nhé hon hoac bang
j thi s& hién thj théng bao “B”.

Tuy nhién thuc té thi khdng phai nhw thé. Cau 1énh else dwoc ap dung cho diéu kién
if th&r hai & bén trong cau lénh if dau tién. Do d6, diéu kién else nay chi dwgc thuc thi
néu diéu kién dAu tién dung va diéu kién thir hai sai, tec la i Ién hon j va i nhé hon k.
Nén:
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1. if (first_number > second_number) {
2. if (first_number > third_number) {
3. alert("A");
4. }else{
5. alert("B");
6. }
7.}

L6i thwdrng gap #5: Gan gié tri boolean

L6i thworng gap thi 5 1a thwe hién viéc so sanh dé gan cac gia tri twong rng cho mot
bién. Day thwc chét cling khdng phai 1a mét 16i, b&i vi chwong trinh van thye thi dang
nhw mong doi, nhwng viéc str dung cau Iénh diéu kién trong trwdng hop nay la khéng
can thiét.

Khéng nén:

1. if (number % 2 === 0) {
2. even = true;

3. }else{

4. even = false;

5.}

6.

L6i thworng gap the 5 1a thwe hién viéc so sanh dé gan cac gia tri twong rng cho mot
bién. Day thwc chét cling khéng phai 1a mét I6i, b&i vi chwong trinh van thye thi dang
nhw mong doi, nhwng viéc str dung cau Iénh diéu kién trong trwdng hop nay la khéng
can thiét.

Chéng han, trong doan ma nay, gia tri clia bién even hoan toan twong (rng véi gia tri
cua biéu thirc so sanh két qua phép chia lay sb dw va gia tri 0. Do d9, thay vi st dung
if-else dé gan gia tri thi ching ta hoan toan cé thé gan truc tiép két qua cha biéu thic
cho bién even.

Gia tri cua bién | Két qua cta biéu thirc (number % 2 ===

even 0)
true true
false talse

Trong doan ma trén, gia tri clia bién even hoan toan twong (ng véi gia tri cta biéu
thirc so sanh két qua phép chia lay sé dw va gia tri 0. Do d6, thay vi st dung if-else
dé gan gia tri thi ching ta hoan toan co thé gan truc tiép két qua cta biéu thirc cho
bién even.
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Gia tri cua bién | Két qua cta biéu thirc (number % 2 ===
even 0)
true true
false talse
Nén:
1. let even = number % 2 === 0;

L6i thworng gap #6: Lap ma

L&i thwerng gap cudi cung do 1a viéc I&p ma. Pay thuce ra ciing khéng phai 1a mot 16i,
b&i vi chwong trinh van thwe thi ding nhw mong doi nhwng viéc ma bi 1ap lai la mot

diéu tdi ky trong lap trinh.
Vi du:

1. //IKhéng nén

2. if (inState) {

3. tuition = 5000;

4. alert("The tuition is " + tuition);
5. }else {

6. tuition = 15000;

7. alert("The tuition is " + tuition);
8.}

Trong trwdng hop nay, hai cau 1énh alert() y hét nhau cung xuét hién trong mét doan
ma ngan. Ching ta c6 thé dé dang x ly bang cach don gian 1a dwa cau lénh d6 ra
cudi khdi if-else. Nhw vay thi cau lénh alert() nay dwoc thuc thi ca trong hai trudng
hop |a bién inState c6 gia tri la true hoac false. Nghia la hanh vi cia chwong trinh

khéng bi thay débi.
Nén:

1. if (inState) {

2. tuition = 5000;

3. }else {

4. tuition = 15000;

5.}

6. alert("The tuition is " + tuition);

10. Bai thwec hanh

Bai 1: Kiém tra ndm nhuan

Muc tiéu:

Luyén tap s dung cAu truc diéu kién if.

Mo ta:
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Trong phan nay, ching ta sé phat trién mét (’ng dung nham kiém tra xem moét ndm co
phai 1a nd&m nhuan hay khéng. 'ng dung cho phép ngudi dung nhap vao mét nam,
sau doé sé dwa ra thong bao la nam do la nam nhuan hay khéng phai la nam nhuan.
N&m nhuan la mét nam déc biét, dwoc cong thém mét ngay dé gitr cho lich dwoc déng
b6 va&i lich thién van.

Cach x&c dinh ndm nhuan: Nhirng nam chia hét cho 4 la ndm nhuan, ngoai trir nhirng
nam chia hét cho 100 ma khéng chia hét cho 400. Tir do, co thé rat gon thanh cac
quy tac xac dinh nam nhuan: “Nhirng ndm chia hét cho 4 ma khéng chia hét cho 100
la n&m nhuan. Nhitng ndm chia hét cho 100 ma khéng chia hét cho 400 thi KHONG
PHAI Ia n&m nhuan.Nhirng ndm chia hét ddng thdi cho 100 va 400 la ndm nhuan”.
Hwéng dan:

Buwdc 1: Tao dw an mai véi file index.html va khéi 1énh JavaScript

Budc 2: Nhap dir liéu tir ban phim

1. let year = parselnt(prompt("Enter a year"));

Bwéc 3: Phan loai va hién thj két qua

1.if (year % 4 == 0) {
2. if (year % 100 == 0) {

3. if (year % 400 == 0) {

4 alert(year + " is a leap year");

5. }else{

6 alert(year + " is NOT a leap year");
7.0}

8. }else{

9. alert(year + " is a leap year");

10. }

11. } else {

12. alert(year + "is NOT a leap year"),
13.}

Buwdc 4: Chay va quan sat két qua.
St dung cac nam sau dé kiém tra tinh dang dé&n ctia chwong trinh:

Nam Két qua

12 Nam nhuan

13 Nam khéng nhuén
1000 Nam khéng nhuén
2000 Nam nhuan

Lwuy:
V&i cac diéu kién nhw trén, ching ta cé thé chinh sira d& ma nguén tét hon nhw sau:
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1. let year = parselnt(prompt("Enter a year"));
2. letisLeapYear = false;

3. if (year % 4 ==0) {

if (year % 100 == 0) {

if (year % 400 == 0) {

isLeapYear = true;

&

5

6
7.}
8. }else{

9. isLeapYear = true;

10. }

11.}

12. if (isLeapYear) {

13. alert(year + " is a leap year");

14. } else {

15. alert(year + "is NOT a leap year"),

16.}
Dam bao clean code:

Trong doan ma trén, cac diéu kién bén trong cac cau Iénh if s& |a kho hiéu, bi vi ban
than céc biéu thirc khdng truc tiép néi ré y nghia ctia nd. Chung ta c6 thé siv dung ky
thuat tach bién dé cac cau Iénh nay dé hiéu hon. Vi du:

1. let isLeapYear = false;

2.

3. let isDivisibleBy4 = year % 4 == 0;

4. if (isDivisibleBy4) {

5. letisDivisibleBy100 = year % 100 == 0;
6. if (isDivisibleBy100) {

7. letisDivisibleBy400 = year % 400 == 0;
8. if (isDivisibleBy400) {

9. isLeapYear = true;

10. }

11. }else

12. isLeapYear = true;

13. }

14.}

15.

16. if (isLeapYear) {

17. alert(year + " is a leap year");

18. } else {

19. alert(year + "is NOT a leap year"),
20.}

Ma& nguén tham khdo: https://qithub.com/codeqym-vn/introduction-to-programming-
with-javascript/tree/dev/chapter-03/01-kiem-tra-nam-nhuan

Bai 2: Luyén tap v&i ciu truc if...else

Muc tiéu:

Luyén tap st dung cu truc if/else.

M6 ta:

S dung céu tric if...else, viét chuwong trinh nhap vao mét chudi cau tra I&i cho cau
héi “What is the “official”’ name of JavaScript?”. Néu cau trd I&i nhap vao 1a
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“ECMAScript”, thi hién thj thong bao: “Right!”, nguoc lai hién thi théng bao: “Didn’t
know? ECMAScript!”

Hwéng dan:

Budce 1: Tao file index.html

Bwdc 2: Thém thé <script> thwe hién viét cac ma JavaScript

Budc 3: Khai bao bién value nhan gia tri dwo'c nhap vao tir hop thoai

1. let value = prompt('What is the "official" name of JavaScript?', ");

Buwdc 4: St dung cAu tric if...else kiém tra gia tri cla value

1. if (value == "ECMAScript') {

2. alert('Right!");

3. }else{

4. alert("You don't know? ECMAScript!");
5.}

Buwéc 5: Thuce thi chwong trinh. Quan sat két qua.
Ma& ngubn tham khdo: https://qithub.com/codeqym-vn/introduction-to-programming-
with-javascript/tree/dev/chapter-03/02-luyen-tap-voi-cau-truc-if-else

Bai 3: Luyén tap v&i ciu trac if...else...if
Muc tiéu
Luyén tap s dung cAu truc if...else...if
Mo ta
Viét chwong trinh kiém tra dang nhap hé théng clia ngudi dung theo yéu cau sau:
e Yéu cau ngudi dung nhap tén tir ban phim.
Néu tén nhap vao |1a “Admin” thi yéu cdu nhap mat khau.
Néu mat khau 1a “TheMaster” thi in ra chudi “Welcome”.
Néu mat khau nhap vao 1a null in ra chudi “Canceled”.
Con lai in ra chubi “Wrong password”.
Néu tén nhap vao 1a null in ra chudi “Canceled”.
e Con laiin ra chudi “I don’t know you”.
Hwéng dan
Buwaoc 1: Tao file login.html
Bwdc 2: Thém thé <script> thwe hién viét cac ma JavaScript
Buwdc 3: Tao bién userName nhan gia tri nhap vao tir hop thoai

1. let userName = prompt("Who's there?", ");

Budc 4: Kiém tra gia tri ciia userName

1. if (userName == "Admin") {
2. /lcode vao day

3. } else if (userName == null) {
4. alert('Canceled");

5.}else {

6. alert("l don't know you");
7.}
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Budc 5: Néu userName 13 “Admin”. Khai bao bién pass nhan gia tri nhap vao tir hop
thoai.

1. let pass = prompt('Password?', ");

Buwadc 6: Kiém ther

1. if (pass == 'TheMaster') {
2. alert('Welcome!");

3. } else if (pass == null) {

4. alert('Canceled.");
5.}else {

6. alert("Wrong password');
7.}

Buwéc 7: Thuc thi chwong trinh. Quan sat két qua.
Méa ngudn tham khéo: https://qithub.com/codeqym-vn/introduction-to-programming-
with-javascript/tree/dev/chapter-03/03-luyen-tap-voi-cau-truc-if-else-if

Bai 4: Luyén tap v&i ciu tric switch...case
Muc tiéu:

Luyén tap v&i cau tric switch...case

M6 ta:

Viét lai cAu truc if sau thanh cAu tric switch...case

1. if (browser == 'Edge’) {

2. alert("You've got the Edge!");

3. } else if (browser == "Chrome' || browser == 'Firefox' || browser == 'Safari' || browser == 'Opera’) {
4. alert('Okay we support these browsers too');

5.}else {

6. alert("We hope that this page looks ok!");

7.}

Hwéng dan
CAu truc if dwoc viét lai v&i cAu tric switch...case nhw sau:

1. switch (browser) {

2. case 'Edge":

3 alert("You've got the Edge!");

4 break;

5. case 'Chrome":

6. case 'Firefox"

7. case 'Safari"

8. case 'Opera"

9 alert('Okay we support these browsers too');
10. break;

11. default:

12. alert('We hope that this page looks ok!);
13.}
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Ma& nguén tham khdo: https:/qithub.com/codeqym-vn/introduction-to-programming-
with-javascript/tree/dev/chapter-03/04-luyen-tap-voi-cau-truc-switch-case

Bai 5: Luyén tap v&i ciu tric switch...case
Muc tiéu:

Luyén tap v&i cau truc switch...case.

M6 ta:

Viét lai cAu truc if sau thanh cAu truc switch...case.

1. let a = parselnt(prompt('a?', "));

2.if(a==0){
3. alert(0);
4.}
5.if (a==1){
6. alert(1);
7.}
8.if(a==2|a==3){
9. alert(2,3");
10.}

Hwéng dan:

CAu truc if dwoc viét lai v&i ciu tric switch...case nhw sau:

1. let a = parselnt(prompt('a?', "));
2. switch (a) {

3. case0:
4. alert(0);
5. break;
6. case 1:
7. alert(1),
8. break;
9. case 2:
10. case 3:
11.  alert('2,3");
12.  break;
13.}

Ma& nguén tham khéo:
https://qithub.com/codeqym-vn/introduction-to-programming-with-
javascript/tree/dev/chapter-03/05-luyen-tap-voi-cau-truc-switch-case

Bai 6: Luyén tap voi cau truc if...else

Muc tiéu:

Luyén tap v&i cau truc if...else.

M6 ta:

S dung cAu truc if...else, nhap vao moét sé, kiém tra gia tri ctia sé nhap vao.
e Néu sb nhap vao 1&n hon 0 hién thj 1
e Néu sb nhap vao nhd hon 0 thi hién thij -1
e Con lai hién thi 0

Hwéng dan:
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Buwoc 1: Tao file sign.html
Buwdc 2: Khai bao bién value nhan gia tri dau vao tlr hop thoai, méc dinh khéng nhap
gi value =0

1. let value = prompt('Type a number', 0);

Buwdc 3: Viét khéi if...else..if

1. if (value > 0) {

2. alert(1);

3. } else if (value < 0) {
4. alert(-1);

5.}else {

6. alert(0);

7.}

Buwoc 4: Thye thi chwong trinh. Nhap gia tri 0, -5, 5. Quan sat két qua nhan dwoc
Buwdc 5: Thay thé cu truc if bang cAu tric switch...case. Lam lai cac bwéc nhuw trén.
Ma& ngubn tham khdo: https://qithub.com/codeqym-vn/introduction-to-programming-

with-javascript/tree/dev/chapter-03/06-luyen-tap-voi-cau-truc-if-else

Bai 7: Tinh tbng 2 sb

Muc tiéu:

Luyén tap st dung cAu truc diéu kién véi toan o "?", " "

M6 ta:

Hay viét chwong trinh nhap vao gia tri cho a va b. Tinh tdng a va b, néu téng nhd hon
4, hién thj chubi Below, ngwoc lai hién thi Over. Lwu y st dung toan tor ? :

Hwéng dan:

Bwéc 1: Tao file add.html

Bwéc 2: Thém thé <script> thwc hién viét cac ma JavaScript

. <IDOCTYPE html>
. <html>

. <body>

<script>

/lcode vao day
</script>

. </body>

. </html>

No o s N

[o]

Bwéc 3: Khai bao bién a, b nhap vao gia tri cho a, b ttr hop thoai

1. let a = parselnt(prompt("a: "));
2. let b = parselnt(prompt("b: "));

Bwéc 4: Khai bao bién result lwu két qua

1. letresult = (a + b <4) ? 'Below' : 'Over’;
2. alert(result);

Bwéc 5: Thue thi chwong trinh. Quan sat két qua.
Ma& ngubn tham khdo: https:/qithub.com/codeqym-vn/introduction-to-programming-

with-javascript/tree/dev/chapter-03/07-tinh-tong-2-so
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Bai 8: Luyén tap v&i chubi
Muc tiéu:
Luyén tap v&i chudi.
M6 ta:
Viét chwong trinh nhap vao gia tri cho chudi message.
e Né&u gia tri nhap vao 1a Employee thi hién thi chubi Hello.
e Con lai néu gia tri nhap vao 1a Director thi hién thi chudi Greetings
e Con lai néu gia tri nhap vao chudi réng thi hién thi No login
e Con lai hién thij chubi réng
S dung toan ttr ? : dé viét chwong trinh v&i cAu tric diéu kién nhuw sau:

1. let message;

2. if (login === "Employee’) {

3. message = 'Hello';

4.} else if (login === 'Director’) {
5. message = 'Greetings’;

6. } else if (login ===") {

7. message = 'No login’;

8. }else{

9. message =";

10.}

Hwéng dan:
Bwéc 1: Tao file employee.html
Bwéc 2: Thém thé <script> thwc hién viét cac ma JavaScript

. <IDOCTYPE html>
. <html>

. <body>

<script>

/lcode vao day
</script>

. </body>

. </html>

© NN WN

©

Bwéc 3: Khai bao bién message

1. let login = prompt('Login?', ");

2. let message = (login === "Employee") ?
3. "Hello" :

4 (login == "Director") ?

5. "Greetings" :

6 (login =="") ?

7. "No login" :

8.

Bwérc 4: Hién thi théng bao

1. alert(message);

Bwéc 5: Thue thi chwong trinh. Quan sat két qua.
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Ma& nguén tham khdo: https:/qithub.com/codeqym-vn/introduction-to-programming-
with-javascript/tree/dev/chapter-03/08-luyen-tap-voi-chuoi

Bai 9: Sw kién ban phim

Muc tiéu:

Luyén tap xt& ly sw kién ban phim.

M6 ta:

Di chuyén hinh &nh nhan vat Nobita Ién, xubng, sang trai, sang phai st dung cac phim
twong ng. Viéc nay dwoc thye hién béng cach thay déi thudc tinh toa do cla thé khi
Xt ly event.

Hinh 3.5: Minh hoa sw kién ban phim

Hwéng dan:
Bwdc 1: Chén anh nobita.png vao tai liéu html

1. <img id="nobita" src="images/nobita.png" style="position:absolute;left:0; top:0;" height="100" width="80"/>

Bwéc 2: Xay dwng cac ham xt ly khi nhan phim 1én

1. function upArrowPressed() {

2. let element = document.getElementByld("nobita");

3. element.style.top = parselnt(element.style.top) - 5 + 'px’;
4.}

Bwéc 3: Xay dwng cac ham xi ly khi nhan phim xudng

1. function downArrowPressed() {
2. let element = document.getElementByld("nobita");
3. element.style.top = parselnt(element.style.top) + 5 + 'px’;

}

»

Bwéc 4: Xay dwng cac ham xi ly khi nhan phim sang trai

1. function leftArrowPressed() {

2. let element = document.getElementByld("nobita");

3. element.style.left = parselnt(element.style.left) - 5 + 'px’;
4.}

Bwéc 5: Xay dwng cac ham xt ly khi nhan phim sang phai
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1. function rightArrowPressed() {
2. let element = document.getElementByld("nobita");
3. element.style.left = parselnt(element.style.left) + 5 + 'px’;

Ll

}

Bwéc 6: Xay dwng cac ham nhan cac phim

1. function moveSelection(evt) {
2. switch (evt.keyCode) {

3. case 37:

4 leftArrowPressed();

5. break;

6. case 39:

7 rightArrowPressed();
8 break;

9. case 38:

10. upArrowPressed();
11. break;

12. case 40:

13. downArrowPressed();
14. break;

15. }

16.}

17.

Bwéc 7: Xay dwng ham doReady()

1. function docReady() {
2. window.addEventListener('keydown', moveSelection);
3.}

Bwéc 8: Goi ham doReady()

1. <body onload="docReady()">

Bwé&c 9: Chay chwong trinh. S& dung cac phim lén-xudng-sang trai-sang phai dé di
chuyén anh va quan sat két qua.

Ma& ngubn tham khdo: https://qithub.com/codeqym-vn/introduction-to-programming-
with-javascript/tree/dev/chapter-03/09-su-kien-ban-phim

Bai 10: Sy kién chudt

Muc tiéu:

Luyén tap thao tac sy kién chudt.

M6 ta:

Lam s dung sw kién click chudt dé& di chuyén hinh anh mét qua béng. Méi 1an click
qua bong sé dwoc di chuyén sang trai/phai mot khodng cach.

Hwéng dan:

Bwéc 1: Tao giao dién nhw hinh
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Click button below to move the image to right
Click Me

Hinh 3.6: Minh hoa sw kién chudt

1. <form>

2. <imgid="mylmage" src="images/ball.png" />

3. <p>Click button below to move the image to right</p>
4. <input type="button" value="Click Me" />

5. </form>

Bwéc 2: Tao bién imgObj dé lwu anh

1. let imgObj = null;

Bwéc 3: Str dung ham getElementByld () d& nhan dwoc mot déi twong DOM va sau
dd gan né cho bién imgOb;.

1. imgObj = document.getElementByld('mylmage’);

Bwéc 4: Tao ham init () dé khéi tao imgObj ma ching ta da dét vi tri va cac thudc tinh
con lai.

1. function init() {

2. imgObj = document.getElementByld('mylmage’);
3. imgObj.style.position = 'relative’;

4. imgObj.style.left = '0px’;

}

@

Bwé&c 5: Tao ham moveRight () dé tang khoang céach trai 10 pixel. Ban cling c6 thé
d&t né la mot gia tri am dé di chuyén né sang bén trai.

1. function moveRight() {
2. imgObj.style.left = parselnt(imgObj.style.left) + 10 + 'px’;
3.}

Bwéc 6: Goi ham init() khi trinh duyét dwoc tai 1an dau

1. window.onload = init;

Bwéc 7: Xac dinh sw kién onclick cho button

1. <input type="button" value="Click Me" onclick="moveRight();" />

Bwéc 8: Chay chwong trinh. Click chuét vao button Click Me va quan sat két qua.
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Ma& nguén tham khdo: https:/qithub.com/codeqym-vn/introduction-to-programming-

with-javascript/tree/dev/chapter-03/10-su-kien-chuot

11. Bai tap

Bai 1: 'ng dung tinh chi s can nédng cua co thé

Chi s6 khbi co thé (Body mass index-BMI) 1a mét thuwéc do st khoé dwa trén can
nang va chiéu cao. N6 dwoc tinh bang cach |4y can ndng don vi tinh kilogam chia cho
binh phwong cla chiéu cao don vi tinh mét. Céng thirc:

bmi = weight / (height * 2)

Chi sb BMI déi v&i nguoi trén 20 tudi dwoc phan loai va dién gidi theo bang sau:
BMI Dién giai
BMI < 18.5 Thiéu can
18.5 <= BMI < 25.0 Binh thwdng
25.0 <=BMI < 30.0 Thtra can
30.0 <= BMI Map

Vi du: Mét nguwdi c6 can ndng la 65Kg va chiéu cao 1a 1.75m thi BMI 14 65/ 1.752 =
22.22. Chi sb nay nam trong khodng 18.5 dén 25.0 cho nén dwoc phan loai la Binh
thwong.

Hay viét mot chuwong trinh cho phép nhép vao chiéu cao va can nang, sau do dwa ra
théng bao vé chi sé BMI va dién giai nd.

Bai 2: 'ng dung tinh sb ngay trong thang
Hay viét mot irng dung cho phép tinh dwoc sé ngay trong mét thang. Giao dién cla
(ng dung twong tw nhw sau. Chuwong trinh sé hién thi sb ngay clia thang twong tng.

1 Tinh sé ngay
Théng 1 c6 31 ngay
Hinh 3.7: Minh hoa (rng dung tinh sb ngay trong thang

e Chuwong trinh c6 & nhap vao mét sb la sé thr tw clia thang trong ndm
e Nhan nat "Tinh sb ngay" thi sé hién thi sé ngay cla thang d6
e Luwuy: Trong treéng hop thang 2, két qua sé 1a “Thang 2 c6 28 hodc 29 ngay".

12. Bai kiém tra

Cau 1: Xac dinh két qua cla bién number trong doan ma sau:

1. let number = 5;
2. if (number >=5) {
3. number += 1;
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4.} else {
5. number -= 1;
6.}

a) 4

b) 7

c) 6

d) 5
Cau 2: Trong JavaScript, cach ndo sau day sir dung dé kiém tra diéu kién "number"
béng 5 truwde khi thwee thi cac ma 1énh khac?

a) if number = 5 then

b) if number == 5 then

c) if (number == 5)

d) if (number = 5)
Cau 3: Trong JavaScript, cach ndo sau day sir dung dé kiém tra diéu kién "number"
khac 5 trwde khi thwe thi cac ma 1énh khac?

a) if number !=5 then

b) if (number !=5)

c) if (number > 5)

d) if (number =! 5)
Cau 4: Xac dinh két qua cla bién number trong doan ma sau:

1. let number = 5;

2. if (number++ > 5) {
3. number += 1,
4.} else {

5. number -= 1;

6.}

A N O

. 5
Cau 5: JavaScript hé tro nhirng cau tric nao khi xt ly vé diéu kién\ré nhanh?
a. ifthen else
b. switch case
c. when case
d. ifelse
Cau 6: Xac dinh gia tri ctia bién message sau khi chay doan ma sau:

a
b
C.
d
u

. let day = "Mon";
. let message = "";
. switch (day) {
case "Mon":
message = "Ngay dau tuan";
case "Wed":
message = "Ngay gitra tuan";

No gk wh =
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8. case "Sat™
9. case "Sun™
10. message = "Ngay nghi";

a) Xay ra l6i
b) "Ngay nghi"
c) "Ngay giira tuan"
d) "Ngay dau tuan"
Dap an: Cau 1: ¢, Cau 2: ¢, Cau 3: b, Cau 4: d, Cau 5: b, d, Cau 6: b

13. Tbéng két

e Cau lénh diéu kién dwoc sir dung dé lwa chon viéc thuwe thi mét khdi lénh dwa
vao mdt diéu kién cho trwdc

e Cau lénh diéu kién con dwoc goi la cau Iénh ré nhanh hoac cau Iénh lya chon

e CO céac cau lénh diéu kién théng dung la if-else va switch-case

e Co6 thé két hop cac cau lénh diéu kién if-else dé hinh thanh dang l6ng nhau
hoac dang bac thang

e Cau lénh switch case dwoc st dung trong trwng hop mubn so sanh bang va
ré nhiéu nhanh khac nhau

e T khoa break dwoc dung dé ngét ludng thwc thi cia mét khdi 1énh trong
switch-case.
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Chuwong 4 - Cau lénh lap

Thwe hién cac thao tac I&p di 13p lai nhiéu 1an dwa vao cac diéu
kién nhat dinh.

1. Muc tiéu

Trinh bay dwoc y nghia cua vong lap

Trinh bay dwoc cu phap cua vong lap for

S dung dwoc vong lap for

Trinh bay dwoc cu phap cua vong lap while

S dung dwoc vong lap while

Trinh bay dwoc cu phap cua vong lap do-while

S dung dwoc vong lap do-while

S dung dwoc vong lap 16ng nhau

Lwa chon dwoc vong lap phu hop trong ting tinh hudng cu thé

2. Gidi thiéu

Vong 1&p la dang cAu tric cho phép tw dong thwe hién mot khéi Iénh I&p di 1&p lai nhiéu
lan dwa vao moét diéu kién cho truwéc. Vong 18p gitp cho 1ap trinh vién viét dwoc cac
ma ngudn ngan gon hon so v&i viéc phai viét I1ap lai nhirng dong ma twong tw nhau.
Chang han, trong thuc t& ching ta cé thé s& dung vong lap dé hién thi danh sach
khach hang trong mét (rng dung ban hang trwc tuyén; hoac hién thi danh sach ban bé
trong mét trng dung mang xa hoi; hodc dé tao hiéu (rng chuyén déng cia nhan vat
trong mot tro choi; hoac dé sao chép mét file I&n tr noi nay sang noi khac, v.v.
Chuwong nay sé trinh bay cac dang vong I&p dwoc st dung phd bién va cach dé nhan
dién va lya chon dwoc vong lap phu hop véi tinh huéng thuc té.

Hoan thanh chwong nay, ching ta cé thé tao dwoc cac (ng dung ma trong do cé
nhiéu thao tac dwoc tw dong thuc thi I&p lai nhiéu 1an.

3. Cau lénh lap

Tai chwong trwéc ching ta da tim hiéu vé cac cau Iénh diéu kién. Dac trung cla cac
cau lénh nay la dwa trén mot diéu kién cho trwéc, Iuéng thwe thi cda chwong trinh sé
ré nhanh sang cac khdi 1énh khac nhau.

Hay xem xét hai lwu d6 dwéi day, khi gap mot diéu kién nao do, ludng thwc thi cia
chwong trinh dwoc chuyén téi mét vi tri nao dé trong quéa khir.
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co dir ligu?

doc dir liéu

tao so do6 phan tich
|

Hinh 4.1 Hinh 4.2

Trong ca 2 lwu do trén, chirng nao van con di liéu thi chwong trinh sé tiép tuc tao
thém so dd phan tich, chung ta goi day |a phép lap.

Nh¢ cé phép I&p, ching ta cé kha nang cho thwc thi mét khdi ma nhiéu Ian ma khéng
can phai viét lai, giip chwong trinh ngén hon, dé doc hon, va quan trong nhét 13 “ré
y” hon.

4. Cau Iénh |ap while
Cau Iénh lap while chinh la cau Iénh dwoc moé ta b&i hinh 4.1 & trén, cu phap cua cau
Iénh nay nhw sau:

1. while (loop-continuation-condition) {
2. |l statement(s)
3.}

Trong cu phap trén, loop-continuation-condition 1a mét biéu thirc cé gia tri boolean.
Qua trinh thwc thi s& bat dau bang viéc tinh toan va danh gia biéu thic loop-
continuation-condition (diéu kién tiép dién vong 1&p). Néu biéu thirc diéu kién cé gia tri
la true, cac céau lénh trong than vong lap sé dugc thyce thi. Sau khi cac cau l1énh trong
than vong lap thywe thi xong, qua trinh danh gia sé dwoc thwe hién lai, va than vong
lap sé dworc thuwe thi hét Ian nay dén 1an khac chirng nao loop-continuation-condition
van con true. Do d6 cau lénh nay mai c6 tén nhuw hién tai (while trong tiéng Anh nghia
la “chirng nao”).

Sau day la mét vi du:

1. while(number > 0) {

2. console.log(number);
3. number--;

4.}

Trong vi du trén, chirng nao gia tri ctia bién number con Ién hon 0 thi gia tri d6 sé
dworc hién thi, sau d6 thi bién number sé& gidm gia tri di 1 don vi. Cho dén khi gia tri
ctia number bang 0 thi vong 1&p sé két thuc.
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Lap v6 han
Lap vo han la trudng hop xay ra khi biéu thire diéu kién ludn ludn tra vé gia tri true.
Chéng han, cac vong |&p sau day déu thuc thi vo han:

1. while(true) {

2.}

Hoac

1. leti=0;

2. while(i < 10) {
3. console.log(i);
4.}

5. Cau lénh lap do-while
ng v&i hinh 4.2 1a cau 1énh 13p do-while, nd ¢6 cAu tric nhu sau:

1.do{
2. |/ statement(s)
3. } while (loop-continuation-condition);

CéAu tric va cach thye thi ciia cau Iénh do-while rat gibng véi cau lénh while, ngoai triv
cach bat dau vong lap dau tién. Trong khi Iénh while tinh toan va danh gia biéu thirc
diéu kién trwdc roi maéi bat dau khdi 1énh trong than, thi 1énh do-while thuyc thi khbi
lénh trong than truwéc, sau dé mai tién hanh tinh toan va danh gia. Hé qua cua viéc
nay la than cau lénh chac chan duoc thuwe thi it nhat mét 1an, du cho biéu thirc diéu
kién la dung hay sai.

Vé mat ly thuyét, moi trworng hop can dung téi cau lénh while thi ching ta déu cé thé
chuyén déi sang st dung cau lénh do-while va nguwoc lai. Tuy nhién thuc té cho thay
véi méi trvdng hop, thwdng cé mét vong 18p gilp ching ta viét ma dep hon trwdng
hop con lai.

Vi du:

1.do{

2. console.log(number);
3.  number--;

4.} while (number > 0);

Trong vi du nay, cac cau lénh trong khdi do dwoc thuwe hién it nhat |a mot 1an. Ké ca
trwong hop la gia tri ctia bién number nhd hon hoac bang 0.

6. Cau lénh lap for

Ngoai while va do-while, cau Iénh for cling la mét cau Iénh Iap hay dwoc str dung.
Cu phap:
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1. for (initial-action; loop-continuation-condition; action-after-each-iteration) {
2. |l statement(s);
3.}

Cau lénh for dwoc ciu tao tir mét than vong lap - noi chira nhirng cau 1énh can lap,
di kém v&i d6 1a 3 cau hinh dworc mé ta gitra cdp déu ngodc tron, 3 ciu hinh nay duoc
phan cach b&i hai ddu chAm phay. Ca ba ciu hinh déu cé thé dé tréng. Ching mang
nhirng y nghia khac nhau.

e Initial-action (hanh déng khéi tao): Cau Iénh nay sé dwoc thwe thi mét 1an duy
nhéat. Néu dé trdng initial-action thi twong dwong véi khéng thuc thi bat ky khi
tao nao.

e loop-continuation-condition: La mét biéu thire diéu kién. Biéu thirc nay sé dwoc
tinh toan dé quyét dinh xem than vong lap cé dwoc thuc thi hay khéng. Néu
biéu thirc tra vé gia tri true thi than vong 1ap sé dwoc thuc thi, con néu tra vé
false thi than vong I&p sé dwoc bd qua (hay néi cach khac la vong 18p duoc két
thac). Néu bé tréng, trinh thuc thi s& st dung gia tri true dé thay thé.

e action-after-each-iteration (cau lénh thyc thi sau mdi 1an lap): Cau Iénh nay sé
dwoc thue thi sau méi 1an thuwc thi vong 1ap. Bé tréng action-after-each-iteration
twong dwong véi khéng thue thi bat ky 1énh két thac nao.

Ludng thye thi cla vong 1&p for
Mo ta sau day sé liét ké cac bwdc thye thi ciia mot vong lap for.

for (initicgction; loop-continuation-condition; action-after-each-iteration) {

statement(s);
) (3]

Hinh 4.3: Cac buoc thuc thi cua mot vong lap for

Cac budc:
1. Cac cau lénh initial-action dwgc thwc thi
2. Biéu thirc diéu kién dwoc danh gia. Néu diéu kién dung thi khéi 1énh bén trong
than vong l&p duoc thuc thi. Néu diéu kién sai thi vong I&p két thic
3. Khéilénh bén trong théan vong lap dwoc thyce thi
4. Cac cau lénh action-after-each-iteration dwoc thwc thi
5. Bat dau vong lap méi tlr buwdc 2 — 3 — 4.
Vidu 1:
Chung ta viét doan ma in 10 ky tw bang cau Iénh for nhw sau:

1. let dot = prompt("M&i ban nhap ky tw:");
2. letline ="",

3. for (let count = 1; count <= 10 ; count++) {
4. line += dot;

5.}

6. console.log(line);
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Giai thich:
e Bién dot dwoc sir dung dé lwu ky tw do ngwdi dung nhap vao.
Bién line dwoc st dung dé lwu chudi cac ky tw.
Dong s6 3 la noi khai bao vong lap for, dong sb 4 |a than vong lap.
Biéu thirc let count = 114 hanh déng khéi tao.
Biéu thirc count <= 10 1a biéu thirc diéu kién.
Biéu thirc count++ la biéu thirc dwoc thwe thi sau méi vong 1ap.
Vidu 2:
Trong vi du sau, ching ta sé& st dung mét vong lap for dé hién thi bang tinh nhan cla
sO 5.

loop-continuation-condition
Initial-action action-after-each-iteration
for (var i=1;i<=10; i++){
let .product=5 *i;
document.write("Sx " +i+" =

+ product);

statement(s)

Hinh 4.4: Vong lap for hién thi bang tinh nhan

Két qua:
5x1=5
5x2=10
5x3=15
5x4=20
5x5=25
5x6=30
5x7=35
5x8=40
5x9=45
5x10=50

7. Cau 1énh 13p 16ng nhau

Trong thuc té, cé nhirng trwrng hop ma ching ta can cé mét thao tac l1ap & bén trong
mot thao tac I&p khac. Chang han nhw dé vé mét ban c& cé cac dong va cac cot, ta
c6 thé sir dung mot vong I&p dé vé cac dong, va bén trong tirng dong thi ta cé thé st
dung mét vong lap khac dé vé cac 6. Hoac mot vi du khac 1a dé hién thi bang ctru
chwong, & vi du phia trén chidng ta chi méi str dung mét vong I&p dé hién thj bang
tinh nhan cda 5, nhw vay ching ta cé thé sir dung mét vong lap khac niva dé tinh bang
tinh nhan ctia cac sé khac tir 1 dén 9.
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Trong nhirng trv&ng hop nhw vay, chung ta dat mét vong lap vao bén trong mét vong
lap khac, chung ta goi la cac vong lap 16ng nhau.
Vi du:

1.for (leti=0;i<5;i++){

2. for(letj=0;j<10;j++){
3. document.write('™');
4.}

5. document.write('<br/>");
6.}

Két qua:
Jk ok ok ok k ok k kK
J* Kk ok ok k ok ok kK
dk Kk ok ok k ok ok kK

Jde Kok ko ok ok ok Kk

Jd Kok ok ok ok ok ke k

Trong vi du nay, vong lap & ngoai twong &ng véi tirng dong, vong lap & trong twong
(rng v&i tirng cot. Vong 1ap & ngoai sé in ra 5 dong, va trong moi dong do vong lap &
trong sé in ra 10 ky tw.

Lwu y: Chung ta c6 thé 16ng nhiéu hon 2 vong I&p vao véi nhau, khéng cé gi6i han vé
sé luong vong Iap 16ng nhau. Tuy nhién, cang nhiéu vong I&p 16ng nhau thi d6 phtrc
tap cla thuét toédn cang tdng. Do d6, théng thuong ching ta sé cb6 gang lam phdng
cac thuat toan dé han ché sé luong vong Idp 16ng nhau.

8. Cau Iénh break

Trén thuc té, ddi khi thue thi mot vong I&p chang ta khéng can thiét phai thwc thi dén
diém cudi cung. Khi théa man mét diéu kién nao dé6 chung ta muébn thoat khdi vong
Iap dé chung ta sé str dung Iénh break.

Trong khi vong lap dang thiyc thi ma gap cau Iénh break thi chwong trinh sé thoat khéi
vong 18p d6 va thuc thi Iénh ngay sau vong 18p. Néu cé nhiéu vong lap 16ng nhau thi
lénh break sé dwoc ap dung cho vong lap gan nhéat.

Vi du:

1. let message = "";
2. let index;
3. for (index = 0; index < 5; index++) {
4. if (index === 3) {

5. break;

6. }

7. message += "The number is " + index + "<br>";
8

}

Két qua hién thi:
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The numberis 0

The number is 1

The number is 2

Trong doan ma trén, cau lénh break dwgc thyc thi khi diéu kién index === 3 dwoc
thod man. Do d6, mac du vong I&p clia ching ta dwoc chay dén 5 1an nhwng khi index
bang 3 thi né da thoat va khéng thuce thi nira. Do d6, két qua |a chi cé 3 dong dwoc in
ra.

9. Cau Iénh continue

Lénh continue, thay vi két thic ca cau lénh 13p nhw 1&nh break, chi bd qua viéc thuc
thi vong 13p hién tai. Lwu y rang néu dwoc sir dung trong vong |18p for, sau khi continue,
lénh dwoc mo ta trong action-after-each-iteration van sé dwoc thuec thi.

Vi du:

1. let text ="";

2. for (leti=0;i<10;i++){
3. if (i===3){

4. continue;

5.}

6. text = text +i;

7.}

8. console.log(text);

Két qua: "012456789".

Dé y rang gia tri 3 khong xuét hién trong két qua xuét ctia doan ma béi vi 1an 13p thiy
4 (v&i gia tri i bang 3) da dwoc b qua.

Héi nhanh: Néu chung ta thay céu Iénh continue & trén thanh céu Iénh break thi két
qua sé la gi?

10. Ma sach

Quy téc #1: Quy wéc

e Trong cac lénh cta vong lap, phia sau cac tr khéa for, while, do sé la khoang
tréng va tiép theo la biéu thirc diéu kién vai tir khéa for va while, két thuc dong
dau tién sé |a ky tw { d& danh dau bt dau khéi ma l1énh can dwoc thuc thi ndm
bén trong vong lap, trwdc diu { sé 1a mot khodng trang.

e Khbi ma 1énh thyc thi bén trong vong lap phai Iti dau dong vao bdn khoang
tréng.

e Ky tw } danh dau két thuc khdi ma Iénh ndm trong vong lap phai dwoc viét riéng
biét tai dong cubi cung.

Vi du:
Khéng nén:
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1. for (let index = 1; index <= 10; index++)
2.{ product = 5 * index;
3. document.write("5 x " + index + " =" + product);}

Nén:

1. for (let index = 1; index <= 10; index++) {

2.  product =5 * index;

3. document.write("5 x " + index + " =" + product);
4.}

Quy tac #2: Viét c6 y nghia

Dbi véi cau lénh vong 13p ciing twong tw nhw viét bat ky ma Iénh nao, déu phai tuan
tha quy téc viét c6 y nghia. Viéc doc, hiéu mot doan ma 1énh bén trong vong I&p sé
dwoc chay lién tuc bao nhiéu lan, chay dén khi ndo thi dirng sé tré nén khé khan, néu
nhw cac diéu kién ban dau khéng dwoc viét rd rang, dé hiéu.

Vi du:

Trwéce khi tach bién:

1. let cars = ["Audi", "BMW", "Honda", "Hyundai"];

2. for (leti=0;i <= cars.length; i++) {

3. document.write("The " + i + "th car is " + carsJi]);
4.}

Sau khi tach bién:

1. let cars = ["Audi", "BMW", "Honda", "Hyundai"];

2. let totalCars = cars.length;

3. for (let index = 0; index <= totalCars; index++) {

4. document.write("The " + index + "th car is " + cars[index]);
5.}

11. Céac 16i thwong gap

L6i thworng gap #1: Vong lap vé han

Khi str dung cac vong lap, nhivng ngudi méi bat dau thworng gép mot 16i do6 1a vé tinh
dé vong I&p thwce thi vd han. Viéc nay dan dén tinh trang rng dung bi treo ho&c bij tat
dot ngbt.

Nguyén nhan chinh dan dén tinh trang nay la do khéng xem xét can than diéu kién
dirng, dan dén tinh trang gia tri ctia biéu thirc diéu kién ludn dung.

Vidu 1:
1. for(var index = 0; index >= 0; index++) {
document.write("index =" + index + "<br/>");
2.}
Vidu 2:

1. var index = 0;

2. while (index >= 0) {

3. document.write("index =" + index + "<br/>");
4.  i++;

5.}

/codegym.vn/ - 87




CODEGYM

Trong hai trwéng hop trén, diéu kién divng vong 13p la index nhé hon 0, trong vong
lap index dwoc khdi tao bang 0 va luén tang mét don vi sau méi 1an I&p, biéu thirc
index >= 0 luén dung vi thé vong 13p roi vao trang thai I&p vo han.

L&i thwerng gap #2: S6 1an lap khéng dung

L&i nay tuy nhd nhwng rat hay bi mac phai, d&c biét véi nhirng 18p trinh vién méi.

Vi du: In ra 100 lan cau “Welcome to JavaScript!”.

M4 trién khai st dung vong while:

1. letindex = 0;

2. while (index <= 100) {

3. document("Welcome to JavaScript!<br/>");
4. count++;

5.}

Ho&dc ma trién khai stv dung vong I&p for:

1. for(let index = 0; index <=100; index++) {
2. document("Welcome to JavaScript!<br/>");
3.}

Két qua sé in ra 101 cau “Welcome to JavaScript!”.

B&i vi, khi nhin vao bidu thirc didu kién ta thay didu kién d& dirng vong 1ap 1a bién
index <= 0 ma index ban diu dwoc khdi tao bang 0. C6 nghia vong lap sé chay tir 0
dén 100 (101 lan) va sé& in ra 101 cau “Welcome to JavaScript!”.

Dé giai quyét tinh hudng nay, chung ta chi can sira biéu thirc diéu kién thanh index <
100. Tuy 1& mét 16i nhd nhwng néu khong cén than ching ta rat hay méc phai 16i nay.

12. Bai thwc hanh

Bai 1: St dung vong lap for

Muc tiéu:

Luyén tap st dung vong lap for.

M6 ta:

Viét chwong trinh hién thi chudi “The number is N” 5 lan st dung vong 1ap for. V&i N
sé hién thi tv 0 dén 4.

Hwéng dan:

Bwéc 1: Phan tich 3 phan trong vong l&p for
Khaoitao: i =0

Diéu kién: i< 5

Lénhlaplai:i=i+ 1

Bwéc 2: Viét ma vong lap for

1. leti;

2.for (i=0;i<5;i++) {

3. text+="The numberis " + i+ "<br>";
4.}
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Lwu y: bién i cé thé duoc khéi tao tai thoi diém khai bdo, hodc trong phén than cua
vong lap.
Bwéc 3: Toan bd doan méa |énh

1. lettext ="";

2. leti;

3.for (i=0;i<5;i++){

4. text +="The numberis " +i+ "<br>";

5.}

6. document.getElementByld("demo").innerHTML = text;

Bwéc 4: Khai bao thé <p id="demo”> trong <body>

Bwéc 5: Thue thi chwong trinh, quan sat két qua.

Ma& ngubn tham khdo: https://qithub.com/codeqym-vn/introduction-to-programming-
with-javascript/blob/dev/chapter-04/01-su-dung-vong-lap-for

Bai 2: S&r dung vong lap for

Muc tiéu:

Luyén tap st dung vong lap for.

Mo ta:

Viét chwong trinh nhap vao moét sé bat ky Ién hon 0. Tinh tbng cac phan ti tv 1 dén
sb vira nhap vao.

Hwéng dan:

Bwéc 1: Khai bao bién dé lwu sé vira nhap vao

1. let num = prompt("Enter your number: );

Bwé&c 2: Khai bao bién total va khéi tao cho total gia tri ban dau 1a 0, bién total dung
dé lwu tong.

1. let total = 0;

Bwéc 3: Xay dwng cac phan cla vong 1ap for
Khaoi tao: leti = 1

Diéu kién: i <= num

Lénh lap lai: i += 1

1.for (leti=1;i<=num;i+=1){
2. //phan than vong lap thwe hién tinh tdng
3.}

Bwéc 4: Viét ma thye hién tinh téng

1. total = total + i;

Bwéc 5: Hién thj két qua

1. alert(total);

Buwdc 7: Thuc thi chwong trinh, quan sat két qua.
Ma& ngubn tham khdo: https://qithub.com/codeqym-vn/introduction-to-programming-
with-javascript/tree/dev/chapter-04/02-su-dung-vong-lap-for
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Bai 3: Str dung vong lap while

Muc tiéu:

Luyén tap st dung vong lap while

M6 ta:

Viét chwong trinh nhan vao moét sb tir hop thoai, viéc nhap két thuc khi nguoi dung
nhap vao gié tri -1. Méi gia tri nhap duwoc sé dwoc hién thi ra va thwe hién tinh téng
cac gia tri do.

Hwéng dan:

Bwéc 1: Khai bao bién num dé lwu gia tri nhap vao tr hdp thoai.

1. let num = parselnt(prompt("Enter a number: "));

Bwéc 2: Khai bao bién total lwu tong.

1. let total = num;

Bwéc 3: Phén tich vong lap
Diéu kién vong lap thye hién: num != -1
Bwéc 4: Viét ma phan than vong 18p

1. while( num = -1) {
2. num = parselnt(prompt("Enter a number: "));
3. if(num!=-1){
4. alert(number);
5. //phan code tinh tbng
6. total += num;

7.}

}

©

Bwéc 5: Hién thi tong

1. alert("total:" + total);

Bwéc 6: Thuc thi chwong trinh. Quan séat két qua

Ma& nguén tham khéo:
https.//qithub.com/codegym-vn/introduction-to-programming-with-
javascript/tree/dev/chapter-04/03-su-dung-vong-lap-while

Bai 4: St dung vong lap while

Muc tiéu:

Luyén tap st dung vong lap while.

M6 ta:

Viét chwong hinh hién thi thé <hr> theo do rong tir 1 dén 100. Két qua sé dworc hién
thi nhw hinh:
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Hwéng dan:

Bwéc 1: Phan tich vong lap while

Diéu kién vong lap thwc hién: B6 réng thé hr <= 100

Vong lap thwe hién thé nao: Hién thi thé hr véi do rong bat dau tir 1 dén 100.
Bwéc 2: Viét vong lap while

1. leti=1;

2. while (i < 100) {

3. /Iphan than vong lap

4. document.write("<hr width =" + i + "%>");
5. i++;

6.}

Bwéc 3: Chay chuong trinh, quan sat két qua.

Ma& nguén tham khéo:
https.//qithub.com/codeqym-vn/introduction-to-programming-with-
javascript/tree/dev/chapter-04/04-su-dung-vong-lap-while

Bai 5: St dung vong lap do...while

Muc tiéu:

Luyén tap st dung vong lap do...while.

Mo ta:

S dung vong lap do while dé viét lai chwong trinh yéu cau nhap cacsé tv 1 -> 10 &
vi du trong phan vong I&p while.

Hwéng dan:

Bwéc 1: Tao file dowhilesample.html. Tao thé <script> va viét cac ma lénh thyec thi
trong do.

Bwéc 2: Tao bién value dé lwu gia tri nguwdi ding nhap vao

1. let value = null;
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Bwéc 3: Viét ma thue thi

1.do{
2. value = prompt("Nhap vao sb tor 1 -> 10");
3. } while (value < 1 || value > 10);

Bwdc 4: Hién thi ra man hinh gia tri vira nhap

1. alert("Sé ban viva nhap 1a " + value);

Bwéc 5: Thue thi chwong trinh. Quan sat két qua.

Ma nguén tham kh&o:
https.//qithub.com/codeqym-vn/introduction-to-programming-with-
javascript/tree/dev/chapter-04/05-su-dung-vong-lap-do-while

Bai 6: St dung vong I&p 16ng nhau
Muc tiéu:

Luyén tap s dung vong &p 16ng nhau

M6 ta:

Chuwong trinh hién thj bang véi di¥ liéu nhw sau
2 |3 |4 |5 16 (7 |8 |9 |10
4 |6 |8 |10 |12 |14 |16 |18 |20
6 |9 |12 |15 |18 (21 |24 |27 |30
8 |12 |16 |20 (24 |28 |32 |36 |40
10 |15 |20 |25 |30 |35 |40 |45 |50
12 |18 |24 |30 |36 |42 |48 |54 |60
14 |21 |28 |35 |42 |49 |56 |63 |70
16 |24 |32 |40 |48 |56 |64 |72 |80
18 |27 |36 |45 |54 |63 |72 |81 |90
20 |30 (40 |50 (60 |70 |80 |90 [100

OC|X ||| WIN| -

[
(e)

Hwéng dan:
Bwéc 1: Phan tich vong lap str dung trong bai toan
Vong lap for ngoai dung dé in ra sb dong. Gém 10 dong. Do d6 vong lap sé la:

1.for(i=1;i<=10; i++)

Vong I&p trong in ra gia tri ttrng cot trén moéi dong. Gém 10 cot cho méi dong. Do dé
vong lap sé la:

1.for (j= 1:] <= 10; j++)

Mbi cot co gia tri bang i * ;.
Bwéc 2: Viét ma sir dung vong lap for Idng nhau

1. let sout;
2. sout = "<table border="1" width="300" cellspacing='0' cellpadding='3">"
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3. for (leti=1;i<=10;i++) {
4. sout = sout + "<tr>";
5. for(letj=1;j<=10;j++){
6 sout = sout + "<td>" +i *j + "</td>";
7.0}

8. sout = sout + "</tr>";

9.}

10. sout = sout + "</table>";

11. document.write(sout);

Bwéc 3: Thue thi chwong trinh, quan sat két qua.
Bwéc 4: Co thé thir nghiém thay dbi ma trén véi vong 18p while 16ng nhau

1. let sout, i, j;

2. sout = "<table border="1" width="300" cellspacing='0' cellpadding='3">",
3.i=j=1;

4. while (i <=10) {

5. sout = sout + "<tr>";

6. while (j<=10){

7 sout = sout + "<td>" + i *j + "</td>";
8. j++;

9. }

10. sout = sout + "</tr>";
1. j=1;

12, i+

13.}

14. sout = sout + "</table>";
15. document.write(sout);

Bwéc 5: Thue thi chwong trinh, quan sat két qua.

M4 nguén tham kh&o:
https.//qithub.com/codeqym-vn/introduction-to-programming-with-
javascript/tree/dev/chapter-04/06-su-dung-vong-lap-long-nhau

13. Bai tap
Bai 1: Sinh bang ctru chwong

M6 ta:

Hay viét mot ng dung dé in ra trang web mét bang clru chwong véi giao dién nhw
sau:

2x1=2|2x2=4 |(2x3=6 |[2x4=8 |2x5=10 |2x6=12 [2x7=14 |2x8=16 |2x9=18

3x1=3|3x2=6 ([3x3=9 (3x4=12 |3x5=15|3x6=18 [3x7=21 [3x8=24 |3x9=27

4x1=4(4x2=8 |4x3=12 |4x4=16 |4x5=20 [4x6=24 |4x7=28 |4x8=32 |4x9=236

5x1=5|5x2=10 [5x3=15 |[5x4=20 |5x5=25 |5x6=30 [5x7=35 |[5x8=40 |5x9=45

6x1=6|6x2=12 [6x3=18 |[6x4=24 |6x5=30 |[6x6=36 [6x7=42 [6x8=48 |6x9=54

7x1=7|7x2=14 |7x3=21 |7x4=28 |7x5=35 |7x6=42 |7x7=49 |7x8=56 |7x9 =63

8x1=8|8x2=16 |8x3=24 [8x4=32 (8x5=40 |8x6=48 |8x7=56 |[8x8=64 [8x9=72

9x1=9 |9x2=18 |9x3=27 |9x4=36 |9x5=45 |9x6=54 |[9x7=63 |9x8=72 |9x9 =281
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Hwéng dan: S dung 2 vong l&p 16ng nhau. Mét vong lap dé chén cac dong va mot
vong lap dé chén cac 6.
Bai 2: Hién thj cac sb nguyén td dau tién
M6 ta:
Trong phan nay, ching ta sé phat trién mét trng dung cho phép hién thj 20 sb nguyén
t6 dau tién.
Hwéng dan:
Bwéc 1: Khai bao bién s6 nguyén numbers va nhap cho né mét gia tri tlr ban phim
dé lwu sb lwong sbé nguyén tb can in ra.
Bwé&c 2: Khai bdo bién count va gan cho né gia tri 0, bién nay dé dém xem sb lwong
lwong sb nguyén tb can in ra da bang numbers hay chua.
Bwéc 3: Khai bao bién N va gan cho gia tri 2, bién nay dé kiém tra xem céac gia tri n6
nhan dwoc cé phai la sé nguyén td khdng, mbi 1an I&p gia tri clia bién sé dwoc tang
én 1.
Bwéc 4: Trong khi count < numbers thi:

e Kiém tra xem N c6 phai la s6 nguyén t6 khdng. Néu N 1a s nguyén té thi in ra

gia tri cua N va tang gia tri cia count [én 1

e Giatricia N tang 1&n 1 dé kiém tra sb tiép theo
Bai 3: Cac s chia hét cho 7
Tinh tbng cla 30 sb dAu tién chia hét cho 7 trong cac sbé tw nhién.

Bai 4: S6 fibonacci chia hét cho 5
Tim sb dau tién trong day fibonacci chia hét cho 5.

14. Bai kiém tra
Cau 1: JavaScript hé tro nhirng Iénh nao dé thuwc hién vong 1&p?
e for
e do/while
e for/in
e while
Cau 2: Lénh 'for' nao thwc hién lap 5 1an?
a) for(i=0;i<5;i++)
b) for(i=0;i<5;i+=2)
c) for(i=0; i<6; i++)
d) for(i=0; i<4; i++)
Cau 3: Xac dinh gia tri ctia bién count sau khi thyc hién doan ma sau:
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1 let count = 0;

2 while (count++ < 10) {
3. count++;
4

}

a) 11
b) Khoéng co gia tri nao dung
c) 9
d) 10
Cau 4: Xac dinh gia tri ctia bién count sau khi thyc hién doan ma sau:

1 let count = 0;

2 do {

3. count++;

4 } while (count++ < 10);

a) Khoéng c6 gia tri nao dung
b) 10
c) 12
d) 11
Cau 5: Dau la doan ma thywce hién lap twong dwong véi doan ma sau:

1. let count = 0;
2. while (count < 5) { count++; }

a) var count = 0;
for( count < 5; count ++ ){ }

b) Khéng cé doan ma nao twong twong

c) for( count = 0; count <= 5; count++ ){ }

d) for( count = 0; count <5 ){ count++; }
Caub: ............... cho phép mét tap cac chi thi dwgc thwe thi chirng nao mét diéu kién
xac dinh dat con dung.

a) Céu truc

b) Vong lap

c) Thtca déu sai

d) Toan tw
Cau 7: Dy doan két qua doan ma sau:

1. letx=1;

2. for (leti=0;i<3;i++){
3. x=x+1;

4.}

5. console.log(x);

a) 1
b) 4
c) 2
d) 3
Cau 8: Dy doan két qua doan ma sau:
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1.letx=1,i;
2.for(i=0;i<3;i=i+2){
3. x=x+1;

4.}

5. console.log(x);

6. console.log(i);

a) 2,4
b) 3,2
c) 3,4
d) 21

Cau 9: Dy doan két qua clia doan ma duwdi day:

1. leti=0;

2. while (i< 3){
3. console.log(i);
4. j++;

5.}

a. 123
b. LOi
c. 012
d 0123

Cau 10: Du doan két qua clia doan ma duwdi day:

1. leti=0;

2. while (i <=3) {

3. console.log("hi");
4. j++;

5.}

a) hibye
b) hihi

c) hibye hi
d) Hihihihi

Dap an: Cau 1: a, b, ¢, d; Céu 2: ¢; Cau 3: a;, Cau 4: c; Cau 5: d; Cau 6: b; Céu 7: b;

Cau 8: ¢, Cau 9: c; Cau 10d.

15. Téng két

a) Céu truc I&p gitp tw dong thwe hién 1&p di 18p lai cac tac vu
b) Cac céu truc I&p thdng dung: for, while, do-while

c) Céu tric 1ap for dwoc st dung phu hop nhét trong nhirng tinh huéng ma chung

ta biét trwdc s6 1an lap

d) CAu truc 18p while va do-while dwoc st dung phu hop nhét trong nhirng tinh

hudng ma chang ta khéng biét trwdc sb lan 1ap

e) Phan than clia cAu truc 1ap do-while dwoc thwe hién it nhat 1a 1 1an, ké ca trong

trwdng hop biéu thirc diéu kién tra vé false ngay tir dau

/codegym.vn/ - 96




CODEGYM

f) Co thé 16ng cac vong lap vao véi nhau, cang nhiéu vong l&p 16ng nhau thi do
phlrc tap ciia ma cang cao

g) Cau lénh break dwoc stir dung dé ngat lubng thwc thi ciia vong 1ap

h) Cau lénh continue dugc str dung dé bd qua vong 1&p hién tai.
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Chwong 5 - Mang

Lwu trir va x& ly nhiéu gia tri cing dang mét cach dé dang.

1. Muc tiéu

Trinh bay dwoc khai niém mang

Giai thich dwgc muyc dich va y nghia cia mang
Khai béo va sir dung dwoc mang 1 chiéu

Khai béo va sir dung dwoc mang 2 chiéu

S dung dwoc vong lap dé duyét mang 1 chiéu
S dung dwoc vong lap dé duyét mang 2 chiéu

Thwc hién dwoc cac thao tac co ban véi mang

2. Gidi thiéu

Trong céc tinh hudng thuc t&, cé nhiéu trweng hop ching ta phai lwu trir nhiéu div
liéu. Chang han nhw lwu trir danh sach tén ctia hang tram sinh vién, diém thi cla tirng
sinh vién, lwu trir danh sach cac san pham, lwu trir danh sach cac bai hat trong mot
album. Néu sr dung bién dé chira nhirng gia tri nay, ching ta sé& phai khai bao hang
tram bién, tham chi 14 hang nghin bién, diéu nay gay ra nhiéu kho khan cho 13p trinh
vién va gan nhuw la khéng thuc té.

Trong nhirng tinh hudng nhw vay, ching ta c6 thé st dung cAu trac div liéu mang dé
lwu trie di¥ liéu dé dang hon.

Hoan thanh chwong nay, ching ta cé thé xay dwng cac &ng dung trong d6 c6 lwu tri
va xt ly nhiéu dir liéu cung dang.

3. Mang

Mang la gi?

Mang la mét loai bién dac biét, dwoc dung dé Iwu trir nhiéu gia tri. Trong cac trueéong
hop ma ching ta can lwu trir mot danh sach cac gia tri, chdng han nhw danh sach
khach hang, danh sach san pham, danh sach cau hinh... thi mang 1a mét lwa chon tét.
Chang han, néu chung ta si dung bién binh thuwéng dé lwu 3 tén xe thi doan ma sé
nhw sau:

1. let car1 = "Toyota";
2. let car2 = "Subaru";
3. let car3 = "BMW";

Thtr twéng twong, néu ching ta cé danh sach 100 chiéc xe thi sé lam sao? Chéng 1&
chung ta lai di khai bdo 100 bién twong ng. Diéu nay cé vé khdng hop ly chit nao.
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Néu chung ta st dung méang, ma nguén cla chung ta sé dwoc don gidn hoa di rat
nhiéu:

1. let cars = ["Toyota", "Subaru", "BMW"];

Mét mang co thé chira nhiéu gia tri trong moét bién duy nhét, va ching ta co thé truy
cap cac gia tri thong qua chi sb ctia né.
Cac khai niém khi lam viéc v&i mang
Khi khai bao va lam viéc véi mang, ching ta can biét cac khai niém sau:
e Tén mang (name): Phai tuan thi theo quy tac d&t tén cda bién.
e Do dai clia mang (length): La sé lwong gia tri ma mang co.
e Phan tr (item): La mét gia tri trong mang.
e Chi s (index): La vi tri ctia mét phan t&r trong mang
Vi du:

1. let cars = ["Toyota", "Subaru", "BMW"];

Trong vi du nay:

e Tén cla mang la: cars

e Do dai ciamang la: 3

e Cac phan tir cia mang la: "Toyota", "Subaru" va "BMW"
Chi s6 ctia phan tr (item index) 1a vi tri clia phan t& trong mang. Chi sb dau tién 1a 0,
tiép sau la 1, 2, 3... cho dén hét. Chi sé cia phan t& cudi cuing clia mang sé |a length
- 1. Trong d6 length 1a d6 dai cia mang. Chang han, néu mang cé 6 phan t& thi chi
sb ctia phan t&r cudi cung sé 1a 5.
Vi du:

1. let cars = ["Toyota", "Subaru", "BMW"];
2. console.log(cars[0]); // Toyota
3. console.log(cars[1]); // Subaru

Cu phap khai bao mang

JavaScript hé tro mét sb cu phap khac nhau dé khai bao mang.
Cach 1: St dung d4u ngoéc vuéng ([]):

Cu phap:

1. let arr = [element1, element2, element3];

Vi du:

1. let arr = ["Toyota", "Subaru", "BMW"];

Lwuy:
D&u céach, hodc dau xubng dong khéng cé anh hwéng gi téi viéc khai bdo mang.
Chéng han, ching ta c6 thé khai bao trén nhiéu dong nhw sau:

1. letarr =]
2. "Toyota",
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3. "Subaru”,
4, "BMW"
5. I

Cach 2: St dung tir khéa new:

1. let arr = new Array("Toyota", "Subaru", "BMW");

Viéc sir dung tir khéa new hay diu ngodc vudng déu cho két qua nhw nhau. Théng
thwdng thi cu phap st dung dau ngodc vuéng dwoc st dung nhiéu hon do ngan gon,
dé doc.

Lwuy:

Khi khai bao mang s dung tlr khoa new, néu chung ta truyén vao moét sé thi sé do sé
la d6 dai ca mang. Vi du, new Array(5) thi sé tao ra mdt mang cé 5 phan t&, va gia
tri clia c& 5 phan t&r déu 1a undefined. Tuy nhién, new Array(5, 10) thi lai tao ra mot
mang c6 2 phan t&r, phan t& dau tién co gia tri 1a 5 va phan t&r the hai co gia tri la 10.
Truy xuat mét phan tlr clia mang

Dé truy xuét dén mot phan tlr clia mang, ching ta st dung t&én mang va chi sb cla
phan t&r do.

Vi du:

Truy xuét dén phan t& dau tién clia mang cars:

1. let toy = cars[0];

Chung ta cling c6 thé sir dung cach twong tw dé gan gia tri cho cac phan ti ctia mang.
Vi du:
Gan gia tri m&i cho phan tir & vi tri s6 3 cia mang cars:

1. cars[3] = "Hyundai";

Do dai cia mang
Chung ta s&r dung thudc tinh length dé biét d6 dai cia mang.
Vi du:

1. let countOfCars = cars.length; // 4

Trong vi du trén, d6 dai ciia mang la 4.

Thém phan t&r vao mang

Ham push() dwoc st dung dé thém mot phan t&r méi vao phan cubi ctia mang.
Vi du:

1. cars.push("Kia");
2. console.log(cars[cars.length - 1]); // Kia

Ham unshift() dwoc st dung dé thém mot phan t&r méi va phan dau ctia mang.
Vi du:

1. cars.unshift("Ferrari");
2. console log(cars{0]); / Ferrari
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X6a phan tlr cia mang

Ham pop() dwoc st dung dé& xéa phan ti cudi cing clia mang va tra vé gia tri cia
phan t&r do6.

Vi du:

. let cars = ["Toyota", "Subaru", "BMW"];
. console.log(cars[0]); //Toyota

. console.log(cars.length); // 3

. let lastElement = cars.pop();

. console.log(cars.length); // 2

6. console.log(lastElement); //BMW

a b~ wWwN =

Ham shift() dwoc st dung dé xoa di phan tlr dau tién ciia mang va tra vé gia tri cia
phan t&r do.
Vi du:

1. let cars = ["Toyota", "Subaru", "BMW"];
2. console.log(cars.length); // 3

3. let firstElement = cars.shift();

4. console.log(cars.length); // 2

5. console.log(firstElement); //Toyota

Sap xép mang

Ham sort() dwoc stv dung dé sép xép cac phan tlr ciia mang theo mét trat tw nhat
dinh.

Vi du:

1. let cars = ["Toyota", "Subaru", "BMW"];
2. cars.sort();
3. console.log(cars); /[ "BMW", "Subaru", "Toyota" ]

Chung ta ciing c6 thé dao nguwoc trat tw ciia moét mang bang cach st dung ham
reverse().
Vi du:

1. let cars = ["Toyota", "Subaru", "BMW"];

2. cars.sort();

3. console.log(cars); /[ "BMW", "Subaru", "Toyota" ]
4. cars.reverse();

5. console.log(cars); //[ "Toyota", "Subaru”, "BMW" ]

Ma&c dinh, phwong thirc sort() sé so sanh cac phan tir theo trat tw cla cac ky tw trong
bang chi¥ cai. Chéng han, phan t& "Apple" sé duwoc dua |én truéc phan ti "Banana”.
Tuy nhién, diéu nay sé gay sai sot khi so sanh cac chi sb, chang han, s 100 sé& duwoc
dua I1&n truwdc sb 25 (bdi vi sd 1 dirng trudc sb 2 trong bang chiv cai). Trong trudng
hop nay, chung ta cung cap cho ham sort() mét ham so sanh, dé né thwc hién dung
chlrc nang ctia minh.

Vi du:

1. let points = [40, 100, 1, 5, 25, 10];
2. points.sort(function (a, b) {
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return a - b;
H1[1,5,10, 25,40, 100 ]
points.sort(function (a, b) {

return b - a;

1 /[ 100, 40, 25, 10, 5, 1]

N o ok

Lwuy:
e Ham so sanh la mét ham cé muc dich giup so sanh 2 phan t.
e Ham so sanh c6 2 tham sb
e Ham so sanh tra vé gia tri kiéu s6: am (nhd hon 0), dwong (I6n hon 0) va 0.
o Am c6 nghia la phan t&r ddu nhd hon phan tir sau
o Duwong cé nghia la phan t& dau I&n hon phan t& sau
o 0 c6 nghia la 2 phan t&r bang nhau

4. Duyét qua cac phan tlr cla mang

Khi lam viéc véi mang, rat thuweng xuyén ching ta can phai duyét qua cac phan to
ctia mang. Cé mot sé cach khac nhau dé duyét mang, trong dé 2 cach phd bién la st
dung vong lap for hoac st dung phwong thirc forEach cia mang.

Duyét mang v&i vong lap for

Khi st dung vong lap for, ching ta thwc hién viéc dém bién chay tir vi tri sb 0, tire 1a
vi tri cGia phan t&r d3u tién, dén vi tri sé n — 1, tlrc 14 vi tri cGa phan t&r cudi cung.

Vi du:

1. let fruits = ['Banana’, 'Orange’, 'Apple’, 'Mango'];
2. lettext=";

3. for(let index = 0; index < fruits.length; index++) {
4. text += fruits[index] + '<br/>";

5.}

Két qua:

Banana
Orange
Apple
Mango

Trong vi du nay, vong 1ap for chay bién dém tir s6 0 dén s6 3 tirc 14 vi tri ctia phan t&r
cudi cung.

Duyét mang v&i phwong thire forEach

M6t cach khac dé duyét qua cac phan t&r clia mang dé la s& dung phuong thirc
forEach ciia mang. Phwong thirc nay nhan vao tham sb la moét ham (ching ta sé tim
hiéu vé ham trong chwong sau), trong dé cé cac phan tir clia mang.
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Vi du:
1. var numbers = [4, 9, 16, 25];
2. numbers.forEach(function(item) {
3. document.write(item + '<br/>');
4. 1)
Két qua
4
9
16
25

Trong vi du nay, 1an lwot 4 phan tir cia mang sé dwoc duyét qua va hién thi &n tai
liéu. Bién item 1an lwot dai dién cho tirng phan tlr clia mang, tir phan t& dau tién cho
dén phan t& cudi cung.

5. Mang nhiéu chiéu

Phan t&r cia mot mang co thé 1a mét mang khac. Khi nay chung ta ¢ mang nhiéu
chiéu. C6 thé c6 mang 2 chiéu, 3 chiéu... hodc nhiéu hon. Mang cang nhiéu chiéu thi
dé phtre tap khi xtr ly cang cao.

(1,1,3) (1,2,3) (1,3,3) (1,4,8]
(2,1,3) (2,2,3) (2,3,3}72,4,3)
(31,9) (3,2.3)15:3,3) (3,4,3)
1£,2,3) (4,3,3) (4,4,3)

(1,1,2) (1,2,2) (1,3,2) (1,4,8
2§ (2,1,2) (2,2,2) (2,3,2}12,4,2) :

row

“whifn

(3,1,2) (3,2,2) 1_5,'3,2) (3,4,2)

y

(15 Tod) (02, 1) i1,8:1)
(25 1:1)0252,1).02:9:1)
(8, 1;9) 19,2;1) (3;9,1)
(4,1,1) (4,2,1) (4,3,1)

4,2,2) (4,3,2) (4,4,
1.8, [ 212) (43:2) (4,4,2)

(2,4,1) -
(3,4,1)
(4,4,1) .’

Hinh 5.1: Méng nhiéu chiéu

Truy cap phan t& ctia mang nhiéu chiéu
Mang moét chiéu can 1 chi sb dé& xac dinh vi tri ctia phan t&r mang.
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chiéu

5 8 9 2 10 3

Hinh 5.2: Méng mét chiéu

Mang hai chiéu can 2 chi sé dé xac dinh vi tri ctia phan tir mang

chiéu
5 8 9 2 10 3
chiéu
4 2 6 8 1 0
5 9 1 2 4 6

Hinh 5.3: Méng hai chiéu

Mang 3 chiéu can 3 chi s6 dé xac dinh vj tri ctia phan t& mang

3 4 6 8 20 3
7 4 1 3 3 5
4 6 6 7 4 6
5 6 8 3
5 8 9 2 10 3 6 !
chiéu 4 2 6 8 1 0
5 9 11 2 4 6

Hinh 5.4: Méng ba chiéu
Mang hai chiéu
Mang hai chiéu la mang nhiéu chiéu dwoc sir dung phd bién. Mang hai chiéu la mét
mang ma c6 mdi phan tlr la mét mang mot chiéu. Cé thé coi mang hai chiéu 1a mot
bang gébm n dong va m cot:
cét 0 cot 1 cot 2 cot 3
Déng 0 |a[O0]J[0] |alO0][1]|al0]1[2] |a[01[3]
Déng 1 3017007 [al1101]]al11[2] |a[11[3]
%% ar21101]al21011(al21021 [al21(3]

On

chi s& cét
Tén mang
chi s0 dong

Hinh 5.5: Céu triic mang hai chiéu
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Mang trén cé 3 dong va 4 cot, tdng cong 12 phan tlr, cac phan tlr d6 sé duoc truy cap
theo chi sé tlr [O][01], [O][1]s,..- dén [2][3].

Khéi tao mang hai chiéu

Dé& khai tao mang hai chiéu, ching ta c6 thé s& dung cac cap d4u ngoadc vudng, trong
dé mdi dong dwoc khai bao nhw 1a mét mang mét chiéu. Trong vi du sau, chung ta
khai bao moét mang hai chiéu bao gém 3 dong va 3 cot. Méi dong dwoc khai bao nhw
mot mang mot chiéu.

¥

0 i £ 2

0 Hanoi Saigon DaNang
1 New York California Miami

2 Tokyo Nagoya Osaka

Hinh 5.6: Minh hoa mang hai chiéu

1. let cities = [

2. ["Hanoi","Saigon","DaNang"],

3. ["New York","California","Miami"],
4. ["Tokyo","Nagofa","Osaka"]

3.1

Céch thir 2 dé khai bao mang hai chiéu do Ia st dung tr khéa new nhw minh hoa
trong vi du sau:

-

. let cities = new Array(3);

Lfor (leti=0;i<3;i++){
cities[i] = new Array(3);

}

. cities[0][0] = "Hanoi";

. cities[0][1] = "Saigon";

. cities[0][2] = "DaNang";

. cities[1][0] = "New York";

. cities[1][1] = "California";

10. cities[1][2] = "Miami";

11. cities[2][0] = "Tokyo";

12. cities[2][1] = "Nagofa";

13. cities[2][2] = "Osaka";

© O N OA WM

C4a hai cach nay déu cho két qua giébng nhau, nhwng cach thir 2 nay rwem ra hon, do
do chang ta thuwong str dung cach thir nhat dé khéi tao mang.
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Duyét mang da chiéu

DPé duyét phan t& ctia mang da chiéu, ching ta st dung cac vong I&p 16ng nhau. Vi
du dwdi day st dung 2 vong I&p 16ng nhau dé duyét mang hai chiéu da khai bao &
trén.

1. for (leti = 0; i < cities.length; i++) {

2. for (letj = 0; j < cities[i].length; j++) {
3. document.write(cities[i][j] + "<br>");
4. }

5.}

VVong for bén ngoai sé duyét qua cac dong, trong vi du trén, vong for bén ngoai sé
duyét qua 3 dong (dong 1: ["Ha Noi”, “Sai Gon”, “Da Nang’], dong 2: ["New
Your”,”California”,"Miami”], dong 3: ['Tokyo”,”"Nagoya”,”Osaka”]). Trong mdi dong
(twong (rng v&i mang moét chiéu) vong for bén trong sé& duyét qua cac phan t&r cla
mang mét chiéu (Vi du tai dong 1, vong for bén trong sé& duyét qua cac phan t&r “Ha
Noi”, “Sai Gon”, “Da Nang”).

6. Cac thao tac théng dung véi mang

Mang la mét cu tric dwoc st dung nhiéu trong cac ng dung, va ciing co rat nhiéu
cac thao tac khac nhau cé thé thye hién véi mang. Trong phan nay, ching ta sé cling
liét ké mot sb thao tac co ban va thuwdng thay khi lam viéc véi mang.

Kh&i tao gia tri ngau nhién cho cac phan tor

Vi du:

1. let matrix = new Array(10, 10);

2. for (let row = 0; row < matrix.length; row++) {

3. for (let column = 0; column < matrix[row].length; column++) {
4.  matrix[row][column] = Math.floor((Math.random() * 100) + 1);
5 1}

6.}

Trong vi du nay, ching ta da st dung ham random() cta I&p Math dé sinh ra cac s6
ngau nhién ndm trong khoang ttr 0 dén 100.

Tinh tbng cac phan ti s6

Vi du:

1. let total = 0;

2. for (let row = 0; row < matrix.length; row++) {

3. for (let column = 0; column < matrix[row].length; column++) {
4. total += matrix[row][column];

5 1}

6.}

Trong vi du nay, bién total lwu triv gia tri ciia tdng tt ca cac phan t&r. Ban dau bién
total c6 gia tri la 0, sau do né lan lwot “tich luy" thém gia tri ctia teng phan t&. Dén
cudi cuing, gia tri ctia total chinh 1a tdng cta tAt ca cac phan tor.
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1. for (let column = 0; column < matrix[0].length; column++) {
2. lettotal = 0;

3. for (let row = 0; row < matrix.length; row++){

4. total += matrix[row][column];

5 1}

6. console.log("Sum for column " + column + " is " + total);
7

-}

Trong vi du nay, bién total dwgc dung dé lwu trir gia tri tdng cla cac phan ti trong
trng cot. Khac vaoi vi du trwde do, trong vi du nay bién total dwoc khai bao & trong
vong |&p dau tién, va nhuw vay sau méi 1an 13p thi bién nay lai dwoc khai bao lai va co

gia tri 1a 0.
Tim hang co6 tbng I&n nhat
Vi du:

1. let maxRow = 0;

2. let indexOfMaxRow = 0;

3. for (let column = 0; column < matrix[0].length; column++) {

4. maxRow += matrix[0][column];

5.}

6. for (let row = 1; row < matrix.length; row++) {

7. let totalOfThisRow = 0;

8. for (let column = 0; column < matrix[row].length; column++) {
9. totalOfThisRow += matrix[row][column];

10. }

11. if (totalOfThisRow > maxRow) {

12.  maxRow = totalOfThisRow;

13. indexOfMaxRow = row;

14. }

15.}

16. console.log("Row " + indexOfMaxRow + " has the maximum sum of " + maxRow);

Trong vi du nay, bién maxRow dwoc dung dé lwu trir gia tri tbng I&n nhéat. Bién
indexOfMaxRow dwoc dung dé lwu trir chi sé clia dong cé téng gia tri I&n nhat. Bién

totalOfThisRow dwoc dung dé lwu trir tbng gia tri cha ting dong.

Tron ngau nhién cac phan tr
Vi du:

1. for (let row = 0; row < matrix.length; row++) {

2. for (let column = 0; column < matrix[row].length; column++) {

3. let randomRow = parselnt(Math.random() * matrix.length);

4. let randomColumn = parselnt(Math.random() * matrix[row].length);
5. let temp = matrix[row][column];

6. matrix[row][column] = matrix[randomRow][randomColumn];

7. matrix[randomRow][randomColumn] = temp;

8. 1}
9.}

/codegym.vn/ - 107




CODEGYM

Trong vi du nay, ching ta st dung ham random() ctia I&p Math dé sinh ra ngau nhién
cac gia tri dong va cot. Sau doé thwe hién phép hoan doi gia tri cua cac phan tlr ngau
nhién tai vi tri dong va cot do.

Sao chép phan ti ciia mang

Vi du:

1. let sourceArray = [2, 3, 1, 5, 10];

2. let targetArray = new Array(sourceArray.length);
3. for (leti = 0; i < sourceArray.length; i++) {

4. targetArrayli] = sourceArraylil;

5.}

Trong vi du nay, ching ta tao mét mang targetArray cé do dai bang voi do dai cla
mang sourceArray. Sau d6, ching ta duyét qua lan lwot tirng phan t&r cia ma
sourceArray va gan gia tri ciia phan t& d6 cho tirng phan tlr twong (ng ciia mang
targetArray.

7. Ma sach

Quy téc #1: Khéng s&r dung mang qua nhiéu chiéu

Mang cang nhiéu chiéu thi thuat toan dé& xt ly cang tr& nén phurc tap, kho hiéu, khé
kiém soat. Do do, can suy xét rat can than dé han ché viéc sir dung mang qua nhiéu
chiéu. Chang han, dé duyét qua mét mang cé 3 chiéu, théng thwdng ching ta sé can
t&i 3 vong 1ap 16ng nhau, dan dén d6 phirc tap ctia thuat toan 1a rat cao.

Trong nhirng tinh huéng nhw vay, chiing ta cé thé ap dung ky thuat lam phéng (flatten)
dé giam sb chiéu ctia mang.

Quy tac #2: Khong lwu trir cac dir liéu khac biét vao trong mot mang
Chung ta déu biét, mdi phan t&r ciia mang dwoc dbdi x&r nhw mét bién doc 1ap, do d6
chung cé thé chiva bat ky mét gia tri nao. Chang han, ching ta cé thé st dung mot
mang dé lwu tén, tudi va dia chi cla khach hang, tham chi 1a c6 thé lwu luén ma hoa
don, hay danh sach s&n phdm ma khach hang ay da mua.

Nhw vay, mang clia chung ta sé c6 dang nhu:

"Joh

n

rid"

"Mad

20

21"

"A88

ne

"iPho

9

5/201

true

Nhin vao mang nay, that khé dé cé thé hinh dung dwoc di¥ liéu ma ching ta dang lwu
trir 1a gi. Va cling that kho dé co thé duyét va thwc hién cac thao tac trén tap di liéu
nay. Do dg, chung ta nén tranh str dung mang vao nhirng muc dich twong tw nhw vay.
Thay vao do, ching ta s dung déi twong dé biéu dién di liéu thay cho mang (Chung
ta s& tim hiéu vé déi twong & trong Chwong 9).
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Quy téc #3: Tén mang dang sb nhiéu

Mang 1a mét bién d&c biét, cho phép Iwu trir nhiéu gia tri, do d6 tén ciia mang nén
dwoc dat & dang sé nhiéu.

Vi du:

Khéng nén:

1. let user = ['John', 'Rose’, 'Bob';

Nén:

1. let users = ['John', 'Rose’, 'Bob'];

8. Cac 16i thworng gap

L&i thuwérng gap #1: Chi sb bat dau tw 1

Vi du:

Bai toan dat ra, cho mdét mang gébm 5 s nguyén, hién thi ra man hinh tdng cac sb
trong mang.

1. let total = 0;

2. let numbers =[1, 2, 3, 4, 5];

3. letindex = 0;

4. for (index = 1; index < numbers.length; index++) {
5. total += numbers[index];

6.}

7

. alert("Total is: " + total);

Két qua hién thi:

Total is: 14
Muc dich cia doan ma trén la tinh tdng cac sb trong mang numbers. Cac sb tv 1 dén
5 sé& c6 tdng 1a 15, nhuwng két qua hién thi 1a 14. B&i vi, khi st dung vong lap for dé
duyét mang thi index dwgc bat dau tir 1, nhwng mang ludn ludn bat dau tir vi tri 0, c6
nghia la mang numbers dwoc duyét tr phan tir thir hai numbers[1] thay vi phai bat
dau ttr numbers[0], khi d6 viéc tinh tbng cac sbé trong mang sé bi sai léch.
L&i thwerng gap #2: Nham I&n chi s cubi cling
Déi khi trong ltc duyét mang ching ta sé& bi nham I1an chi sé cubi cung ctia mang, khi
duyét mang ttr vi tri 0 thay vi str dung array.length - 1 chung ta lai st dung array.length,
s& dan dén di liéu tinh toan bj sai léch.
Vi du:
Bai toan dé&t ra, cho mét mang gébm 5 sb nguyén, hién thi ra man hinh sb cudi cung
trong mang.

1. let numbers = [1, 2, 3, 4, 5];
2. alert("The last element is: " + numbers[numbers.length]);

Két qua hién thi:
The last element is: undefined
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Trong doan ma trén numbers.length la 5, nhung mang luén ludn bat diu tw
numbers[0], vay phan tlr cubi cung phai la numbers[4](numbers.length - 1) khi do
numbers[numbers.length]sé c6 khdng co gia tri (undefined).

9. Bai thwc hanh
Bai 1: Tao va thao tac v&i mang
Muc tiéu:
Luyén tap tao mang, thao tac véi mang.
Mo ta:
Viét mét chwong trinh JavaScript dé thém vao cac phan t&r trong mét mang va hién
thi chung.
Giao dién mau nhuv sau:
Sample Screen:

| Add | [ Display |

Element 0 = 23
Element 1 =12
Element 2 = 25

Hinh 5.7: Minh hoa chuong trinh thém phén tir vao mang

Hwéng dan:
Bwéc 1: Tao file arrayElement.html. Thém ma 1énh html dé tao giao dién:

1. <IDOCTYPE html>

2. <html>

3. <head>

4. <meta charset=utf-8 />

5. <title>JS Bin</title>

6. <style>

7. body {padding-top:50px}

8. </style>

9. </head>

10. <body>

11.  <input type="text" id="txtValue"></input>
12.  <input type="button"

13. id="btnAdd"

14. value="Add"

15. onclick="add_element_to_array();"></input>
16. <input type="button"

17. id="btnDisplay"

18. value="Display"

19. onclick="display_array();"></input>
20. <div id="result"></div>

21. </body>

22. </html>

/codegym.vn/ - 110



CODEGYM

Thém s kién onclick cho button Add goi dén ham add_element _to_array() va Display
goi dén ham display_array().

Bwéc 2: Tao bién x va khéi tao bang 0, x 1a chi s6 truy cap t&i cac phan tir trong
mang.

1. letx=0;

Bwéc 3: Tao mang array dé lwu cac gia tri dwoc nhap vao

1. let array = Array();

Bwéc 4: Xay dwng ham add_element to_array() dé thém méi mét phan ti tir form
LAy gia tri t input-text va gan phan t& & vi tri x trong mang médi lan ham
add_element_to_array() duwoc goi

Tang gia tri x 1én 1

Hién thj phan t&r vira dwoc thém vao mang

Gan gia tri rong cho input-text

M3 lénh thuwe thi cé thé nhw sau:

1. function add_element_to_array() {

2. array[x] = document.getElementByld("txtValue").value;
3. alert("Element: " + array[x] + " Added at index " + x);
4. x++;

5. document.getElementByld("txtValue").value = "";

}

o

Bwéc 5: Xay dwng ham display_array() dé hién thi cac phan tlr trong mang

Tao bién e dé lwu thé <hr> méi 14n hién thi mét phan tir thé <hr> sir dung dé phan
cach cac phan tl trong mang: var e = "<hr/>"

Dung vong lap for duyét toan bdé mang: for (var i=0; i<array.length; i++)

Mbi lan duyét lay gia tri cha cac phan tlr cong dén vao bién e. Thém thé <br/> cudi
mdi lan duyét.

Két thuc 13p. Hién thj bién e.

M3 lénh thwe thi cé thé nhw sau:

1. function display_array() {

2. lete ="<hr/>";

3. for(leti=0;i<array.length; i++) {

4. e +="Element" +i+" ="+ array[i] + "<br/>";

5 1}

6. document.getElementByld("result").innerHTML = e;
7

-}

Bwéc 6: Thuc thi chwong trinh, quan sat két qua.

Ma& nguén tham khéo:
https.//qithub.com/codeqym-vn/introduction-to-programming-with-
javascript/tree/dev/chapter-05/01-tao-va-thao-tac-voi-mang

Bai 2: Pao ngwoc cac phan tir trong mang
Muc tiéu: Luyén tap tao mang, thao tac véi mang.
M6 ta:
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Viét mét chwong trinh JavaScript thwe hién ddo nguoc cac gia tri trong mot mang da
cho. Khéng st dung phwong thirc reverse().
Vi du mang gdm cac phan tu:
[-3,5,1,3,2,10];
Sau khi goi ham reverse() mang trén sé dao nguwoc thanh:
[10,2,3,1,5,-3]
Hwéng dan:
Bwéc 1: Khai bdo mang x va khéi tao cac phan tlr trong mang:

1.letx=[-3,5,1, 3,2, 10];

Bwéc 2: Khai bao bién first va gan gia tri bang 0. Bién nay dé duyét tr phan t&r dau
tién trong mang.

1. let first = 0;

Bwéc 3: Khai bao bién last va gan gia tri bang d6 dai mang triv 1. Bién nay dé duyét
phan t& cudi cling trong mang.

1. let last = x.length - 1;

Bwéc 4: Dung vong 18p chay véi diéu kién first < last, trong qua trinh 18p dbi ché phan
t&r d4u tién va cudi cung cho nhau. Sau d6é ting bién first [&n 1 dé duyét phan ti tiép
theo, giam last di mét.

1. while (first < last) {
2. let b = x[first];
3. x[first] = x[last];
4. x[last] = b;
5. first++;

6. last--;

7.

}

Bwéc 5: In ra mang sau khi dao nguoc

1. document.write(x);

Bwéc 6: Thue thi chwong trinh, quan sat két qua.
Ma& nguén tham khéo:
https://qithub.com/codeqym-vn/introduction-to-programming-with-

javascript/tree/dev/chapter-05/02-dao-nquoc-cac-phan-tu-trong-mang

Bai 3: Tim gia tri trong mang

Muc tiéu: Luyén tap tao mang, thao tac véi mang.

Mo ta:

Viét mot chwong trinh JavaScript dé& tim mét gia tri dwoc nhap vao tir hop thoai co
nam trong mang hay khéng. Néu c6 in ra vi tri cGia phan to dé.

Hwéng dan:

Bwéc 1: Nhap gia tri can tim tir hdp thoai va lwu vao bién value

1. let value = prompt("Enter a number: ");

Bwé&c 2: Khai bdo mang x va khéi tao gia tri ban dau cho mang
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1.letx=[-3,5,1, 3,2, 10];

Bwéc 3: Dung vong 1&p duyét toan bé mang x. Kiém tra néu mét phan t&r trong mang
x bang gia tri dwoc nhap vao thi hién thi théng bao:

1. for (leti=0; i< x.length; i++) {

2. if (value == x[i]) {

3. alert("Value " + x[i] + "found at " + i);
4. '}

5.}

Bwéc 4: Thuce thi chwong trinh, quan sat két qua.

Ma& nguén tham khéo:
https.//qithub.com/codeqym-vn/introduction-to-programming-with-
javascript/tree/dev/chapter-05/03-tim-qgia-tri-trong-mang

Bai 4: Tim gia tri I&n nhéat trong mang

Muc tiéu:

Luyén tap tao mang, thao tac véi mang.

M6 ta:

Viét mét chwong trinh JavaScript dé tim gia tri I&n nhéat trong méng cho trudc.
Hwéng dan:

Bwéc 1: Khai bdo mang x va khéi tao gia tri ban dau cho mang

1.letx=[-3,5,1, 3,2, 10];

Bwéc 2: Khai bao bién max dé lwu gia tri Ién nhat mac dinh 1 phan t&r d4u tién trong
mang

1. let max = x[0];

Bwéc 3: Khai bao bién index méc dinh gan gia tri 0 dé lwu chi s ctia phan tlr Ién nhat
trong mang

1. let index = 0;

Bwéc 4: Dung vong lap duyét toan bé mang x tlr phan ti tiép theo dén hét mang.
Kiém tra néu mot phan t& trong mang x cé gia tri Ilén hon max thi gan max chinh 1a
phan t&r d6 va gan index bang vi tri ctia phan tir do.

1. for (leti=1;i<x.length; i++) {
2. if (x[i] > max) {

3. max = x[i];
4. index = i;
5 }

6.}

Bwéc 5: In ra phan ti I&n nhat va vi tri clia né trong mang

1. alert("max: " + max + " at position " + index);

Bwéc 6: Thuc thi chwong trinh, quan sat két qua.

Ma& nguén tham khéo:
https.//qithub.com/codeqym-vn/introduction-to-programming-with-
javascript/tree/dev/chapter-05/04-tim-gia-tri-lon-nhat-trong-mang
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Bai 5: Tao ban co caro don gian

Muc tiéu:

Luyén tap mang hai chiéu véi vong l1ap for, truy cap va thay ddi cac phan t&r trong
mang 2 chiéu.

Mo ta:

Xay dwng game caro don gian. Ban c& hién thi don gian gébm N dong va M cot. Mbi
gia tri trong cft nhan gia tri mac dinh la 0.

Caro Game Simple

cocoCco
oo oCco
oo oOoCOo
SCoOoOCCOo
(== e I e B )

Change Value

Hinh 5.8: Minh hoa caro game 1

Khi ngu®i dung click vao nut “Change Value” sé hién thi hop thoai yéu cau nhap vj tri
phan t& can thay ddi va gia tri phan t& can thay ddi. Sau khi thay déi man hinh hién
thi lai ban c& nhw sau:

Caro Game Simple

SO OCOoO
SO O X O
SO OCO
SO X © O
OO C O

Change Value

Hinh 5.9: Minh hoa caro game 2

Hwéng dan:
Bwéc 1: Tao file carosimple.html.
Bwéc 2: Tao giao dién st dung thé html

. <IDOCTYPE html>

. <html lang="en">

. <body>

<h3>Caro Game Simple</h3>

<p id="carogame" />

<input type="button" value="Change Value" onclick="changeValue()">
. </body>

. </html>

No o AN

[o]

Bwéc 3: Hién thj ban co
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1. let b = document.getElementByld("carogame ");
2. let board = [];

3. letdata="";

4. for (leti=0;i<5;i+t+){

5. board]i] = new Array(0, 0, 0, 0, 0);

6.}

7.for (leti=0;i<5;i++){

8. data +="<br/>";

9. for(letj=0;j<5;j++){

10. data += board[i][j] + " ";

11. }

12.}

13. data += "<br/><br/><input type="button' value="Change Value' onclick='changeValue()>"
14. b.innerHTML = data;

Bwdc 4: X ly s kién khi nguwdi dung click chudt vao nat “Change Value”

1. function changeValue() {

2. let positionX = prompt("X: ");

3. let positionY = prompt("Y: ");

4. data=""

5. board[positionX][positionY] = "x";
6. for(leti=0;i<5;i++){

7 data += "<br/>";

8 for (letj=0;j<5;j++){

9 data += board[i][j] + "

10. }

11. }

12. data += "<br/><br/><input type='button' value='Change Value' onclick='"changeValue()'>"
13. b.innerHTML = "<hr/>" + data;

14.}

15.

Bwé&c 5: Chay chwong trinh va thay déi vi tri trén ban cd. Quan sat két qua
Ma& nguén tham khéo:
https.//qithub.com/codeqym-vn/introduction-to-programming-with-
javascript/tree/dev/chapter-05/05-tao-ban-co-ca-ro-don-gian

10. Bai tap

Bai 1: Chén dAu (-) gitra 2 s6 chan

Hay viét mét chuwong trinh nhan mot sé nhap vao va chén dau (-) gitra 2 sé chan. Vi
du néu nhap vao 025468 thi két qua clia chuong trinh sé la 0-254-6-8.

Bai 2: Chuyén cac ky tw thwong thanh ky tw hoa va nguoc lai

Hay viét mét chwong trinh nhap vao mét chudi va chuyén céac ky tw chir thwéng trong
chudi vira nhap sang thanh dang chir hoa va ngworc lai. Vi du: néu nhap vao chudi
'The Quick Brown Fox' két qua clia chwong trinh la 'tHE qUICK bROWN fOX'.
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Bai 3: X6a phan t&r khéi mang mét chiéu
Viét chwong trinh khéi tao/nhap vao mét mang sé nguyén gém 10 phan tl, nhap/tao
phan t&r sb nguyén V. Chwong trinh kiém tra xem V cé thudc mang da cho khang, néu
V thudc mang da cho xoa V khdi mang (ban chét viéc xoa & day tire 1a dich phan tr
& bén phai V sang vi tri cla V, va gan 0 cho phan t& cudi cing ctia mang).
Bai 4: S&p xép mang mét chiéu
Viét chwong trinh kh&i tao/nhap vao mét mang sé nguyén gém 10 phan t&r. Chwong
trinh s&p xép mang theo tht tw gidm dan va hién thi ra mang da dwoc sap xép.
Bai 5: 'ng dung tw dién don gian
M6 ta:
Hay phat trién mot ng dung tir dién don gian. 'ng dung cho phép tra clru cac t
tiéng Anh sang tiéng Viét. Danh sach céc tir dwoc lwu trir trong cac mang.
Hwéng dan:
Bwéc 1: Tao mot trang web véi mdt form don gian cho phép nguwoi dung nhap tir can
tim kiém.
Bwéc 2: Viét ma JavaScript

e Tao 2 mang co dd dai bang nhau dé lwu trir danh sach cac tr. Mang 1 lwu triy

cac tir tiéng Anh, mang 2 lwu trir cac tir tiéng Viét twong (ng.
e Khi tim kiém, tim vi tri clia tir tiéng Anh trong mang 1. Néu tim thay thi hién thi
tly tiéng Viét & cung vi tri trong mang 2.
e Né&u khong tim thay thi hién thi théng bao khong tim thay.

11. Bai kiém tra
Cau 1: Mang 1a mét bién dac biét, chi cé thé chira moét gia tri?
a) bung
b) Sai
Cau 2: Cu phap dung khai bao mang?
a) let arr = [item1; item2; ...];
b) let arr = {item1; item2; ...};
c) let arr = [item1, item2, ...];
d) let arr = {item1, item2, ...};
Cau 3: bau la khai bao mang dung?
a) let car = ["Saab", "Volvo"];
b) let car = ["Saab"; "Volvo"];
c) let ={"Saab", "Volvo"};
d) let car = new Array("Saab", "Volvo", "BMW");
Cau 4: Dy doan két qua doan ma sau:
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1. letx=[1, 2, 4];
2. console.log(x);

a) [1,2,4]
b) []
c) Khdéng dap an nao dung
d) [1, 2, 4, null]
Cau 5: Dy doan két qua doan ma sau:

1.letx=1[1,3,5, 7]

2. lety=[2,4,6]

3. x[2] = y[x.length - 3];
4. console.log(x);

a) Khdéng dap an nao dung
b) [1,3,5,7]
c) [1,3,4,9]
d) [1,3,4,7]
Cau 6: Dy doan két qua doan ma sau:

1.letx=1[1,3,5, 7]

2. lety=[2,4,6]

3. x[2] = y[x.length - 3] + x[x[O] + y[O]];
4. console.log(x);

a) Khdéng dap an nao dung
b) [2,3,11,7]
c) [1,3,11,7]
d) [1,3,11,13]
Cau 7: Poc doan ma sau:

1. let iMax = 20;

2. let jMax = 10;

3. let f = new Array();

4. for (i = 0; i < iMax; i++) {
5. f[i] = new Array();

6. for(j=0;]j<jMax; j++){
7. flil[i] = 0;

8. }

9.}

Gia tri cta f.length la gi?
a) 20
b) 200
c) Poan ma co 10i
d) 10
Cau 8: Doan ma sau tra vé két qua gi?

1. letx=1[2,4,6, 3, 7];
2. lety = x.length - 2;
3. console.log(x[y]);

a) 4
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b) 3
c) 6
d) Doan ma co 10i

Céu 9:

1.letx=[2, 4, 5];
2. let counter = 0;
3. if (x[counter] < 5) {

4. console.log('code’);
5. }else {

6. console.log('gym");
7.}

Doan ma trén tra vé két qua gi?
a) gym
b) BPoan méa co I6i
c) code
d) Codegym
Cau 10: Dy doan gia tri ctia x sau khi thirc thi doan ma Iénh sau:

1. let a = new Array(12, false, "text");
2.x=10;
3.if (a[1]) {

4.

x = 20;

5.} else x = 30;

a) 10
b) Poan ma co 16i
c) 20
d) 30
Dap an: Cau 1: b; Cau 2: c; Cau 3: a, d; Cau 4: a; Cau 5: d; Cau 6: c; Cau 7: a; Cau
8:b; Cau 9: c; Cau 10: d;

12. Téng két

Mang cho phép lwu tri¥ nhiéu gia tri cing kiéu

Céc khai niém ctia mang: Tén mang, kiéu di¥ liéu, kich thwéc, phan t, chi s6
Tén ctia mang tuan theo quy tac cda tén bién

Chi sb clia phan t&» dau tién la 0, chi sb cGa phan t& cudi cung la length — 1
C6 thé st dung vong I&p for va for-each dé duyét mang

Dé sao chép mang thi can sao chép lan lwot tirng phan tir cila mang

Mang da chiéu dwoc st dung phd bién 1a 2 chiéu

3
Ay

S6 lwgng “chiéu” ctia mang bang véi sb lwong chi sé dé truy xuat dén mot phan
tr cia mang

C6 thé sir dung 2 vong lap 16ng nhau dé duyét qua cac phan tir cia mang hai
chiéu.
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Té chirc dwoc ma ngudn dwdi dang cac don vi dé dé quan ly va
c6 thé tai str dung dwoc

1. Muc tiéu

Trinh bay dwoc khai niém va muc dich ciia ham
Trinh bay dwgc cu phap khai bao ham

Trinh bay dwgc cu phap goi ham

Giai thich dwoc tham sb clia ham

Giai thich cach st dung cau |énh return trong ham
Trinh bay dwoc pham vi cia bién

Khai béo va str dung dwoc ham khéng tham sb
Khai béo va sir dung dwoc ham cé tham sb
Khai bao va st dung dwg'c ham cé return

Khai bao va st dung dwoc ham dé quy

2. Gidi thiéu

Ham la mot khai niém quen thudc véi hau hét moi ngudi, ké ca nhivng ngudi moi bat
dau hoc lap trinh, b&i vi tén goi nay da dwoc ching ta biét dén trwdc do trong toan
hoc.

Hay cung nhé lai mét vai ham don gidn ma chung ta da ting biét dén trong toan hoc,
chang han nhu:

f(x) = x?

gxy) = Vx+ ¥y

h(x,y) = f(x) + g(x,¥)
e f g, hdwoc goilatén ham
e xva yduwoc goi la cac bién sb
o x2 \r+1yvaf(x) +g(xy) dwoc goila cac biéu thirc
Chung ta c6 thé danh gia cac ham f, g va h v&i cac gia tri cu thé cla bién sb. Chang
han nhu:
FE) = B2 =28
g(9,25) = V9+ V25=3+5=8
h(9, 25) = 81 + 8 = 89
Co6 nghia la:
e \/&ibién x = 5 thi ham fsé cho giatrila 25
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e Vo&ibién x=9va y =25thiham gsé chogiatrila 8

e V&ibiénx=9va y = 25 thi ham h sé cho gia tri la 89
Chung ta ciing d& dang nhan thay c6 hai buéc dé 1am viéc véi ham dé 1a dinh nghia
ham va str dung ham.
Trong lap trinh, chung ta cling c6 mot khai niém twong tw nhw vay. Khai niém nay
cling dwgc goi la ham, nhung tat nhién |a ching ta sé& khong dinh nghia ham bang
cac ky hiéu nhuw trong toan hoc. Néi dung clia chuwong nay sé dé cap dén ham, cach
khai bao ham va s&r dung ham.
Hoan thanh chwong nay, ching ta cé thé phat trién cac ing dung trong dé cé st dung
ham dé giam thiéu s trung 13p ma ngudn va phan tach cac bai toan I&n thanh céac
bai toan nhé hon dé dé giai quyét.

3. Ham
Ham la gi?
Ham Ia mot khdi Iénh dwoc sir dung dé thuwc hién mét cdng viéc nhét dinh. Trwdc khi
st dung ham thi chung ta can khai bao ham.
C6 hai loai ham khac nhau:

1. Ham dwoc dinh nghia san (built-in function)

2. Ham do lap trinh vién ty dinh nghia (user-defined function)
O céac phan trwdc, ching ta da st dung mot s6 ham coé sén trong JavaScript, chang
han nhw ham console.log(), alert(), Math.pow(), Math.random()... D& st dung cac ham
dwoc dwng sdn trong JavaScript ching ta chi can goi dén chung véi day dd tham sb
dwoc yéu cau.
Lwu y: DO6i khi gitra cac tén goi ham (function), phwong thirc (method), tha tuc
(procedure) c6 thé dung thay thé cho nhau nhung vé ban chét ba khai niém nay cé sw
khac nhau.
Vi du:
Ham alert() 1a mét ham co sén cutia JavaScript, muc dich cla ham nay 14 hién thi mot
hdp thong bao. Boan mé sau hién thi mot théng bao “Hello JavaScript" béng cach goi
ham alert():

1. alert("Hello JavaScript");

Twong tw nhw vay, doan ma sau goi ham Jog() cia ddi twong console nham hién thi
dong chir Hello JavaScript trong clra s console:

1. console.log("Hello JavaScript");

Cac thanh phan ctia ham

Khi lam viéc vé&i ham, ching ta can biét rd cac thanh phan cia ham: tén ham, nhiém
vu cia ham, tham sé dau vao cta ham, gia tri tra vé ctia ham.

Tén ham
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Tén ham la mét dinh danh dé dai dién cho ham. Chung ta sé can dinh danh nay dé
str dung dwoc ham. Tén cla ham can tuan thi quy tac dat tén cha ngdn ngiy. Tén cla
ham cling nén la mdt dong ttr, b&i vi né thwe hién moét thao tac nao do.

Tén khéng tét | Tén tot Ly do

mylnterest calculatelnterest | Bat dau bang dong tir
FindMaxValue | findMaxValue Viét thworng chir dau tién
get_payment getPayment S dung Camel Case

Nhiém vu cua ham
M&i ham sé thwc hién mdt nhiém vu nhat dinh nao dé, do vay, truwde khi dinh nghia
ham thi ching ta can xac dinh rd 1a ham nay nham thwc hién nhiém vu gi. Chéng han:
e Ham tinh binh phwong ctia mot sé
e Ham tinh luy thra a"
e Ham tinh thé tich ca hinh tru
Tham sé dau vao
Tham sb dau vao 1a cac gia tri can thiét dé co6 thé thwc hién tinh toan bén trong ham.
Chang han:
e Ham tinh binh phwong ctia mét s sé can tham sb dau vao la mot sé
e Ham tinh luy thira a" s& can tham s6 dau vao 1a co s ava sd miin
e Ham tinh thé tich hinh tru cAn tham sb dau vao la ban kinh day va chiéu cao
tru
Gia trij tra vé
Sau khi thuc hién tinh toan thi ham c6 thé tra v& mot gia tri d& dai dién cho két qua
thwe thi. Khdng phai tat ca cac ham déu co gia tri tra vé. Chang han:
e Ham tinh binh phwong, ham tinh luy thira, ham tinh thé tich déu cé gia tri tra
vé 1a mét sbé
e Ham alert() khéng c6 gia tri tra vé
e Ham confirm() c6 gia tri tra vé la mot chudi
Vi du: Khai bao ham tinh tdng cta hai s

1. function sum(firstNumber, secondNumber) {
2. return firstNumber + secondNumber;
3.}

Cac thanh phan ciia ham dwoc khai bao & trén:

Tén ham la sum

Nhiém vu ctia ham 13 tinh tdng 2 tham sé dwoc truyén vao
Tham sb dau vao gdm 2 sb: firstNumber va secondNumber

Ham trd vé két qua tbng 2 tham sb

/codegym.vn/ - 121




CODEGYM

Khai bao ham
Cu phap:

1. function functionName(parameter1, parameter2, ..., parameterN) {
2. /lcode to be executed
3.}

Trong do:
e functionName: Tén ham
e parameter1, parameter2, parameter 3: Danh sach cac tham sb
e code to be executed: phan than ham (cac lénh thyc thi ham)
S& dung ham
Mot ham can duoc khai bao (declare) truéc khi dwoc goi (calllinvoke). Khi goi ham
ching ta can chd y dén yéu cau tham sb dau vao. Khi ham co6 tra vé gia tri chang ta
sé khdi tao mot bién dé lwu gia tri nhan dwoc khi goi ham.
Vi du:
Khai bao ham sum() dé tinh téng hai sé:

1. function sum(fristNumber, secondNumber) {
2. return fristNumber + secondNumber;
3.}

S& dung ham sum() da dwoc khai bao & trén:

1. let total = sum(3, 4);
2. document.write(total); //Hién thi 7 ra man hinh

Khi goi ham sum(), ching ta truyén vao hai sb 3 va 4, két qua 3 + 4 = 7 dwoc tinh toan
bén trong ham sum() va trd vé dwoc lwu trong bién total.

Ham giup tai st dung ma nguén

Vi du:

Bai toan dét ra, tinh téng cac sb tir 1 dén 10, tinh tbng cac sb tir 20 dén 38, tinh tbng
céac s6 tir 35 dén 55. Néu khong str dung ham, chiing ta can viét I&p di 13p lai cac doan
ma twong tw nhau.

Tinh tbng céc sb tir 1 dén 10:

1. let sum = 0;

2. for (let index = 1; index <= 10; index++) {
3. sum +=index;

4.}

5

. console.log("Sum from 1 to 10 is " + sum);

Tinh tbng céc sb tir 20 dén 38:

1. let sum = 0;

2. for (let index = 20; index <= 38; index++) {
3. sum +=index;

4.}

5

. console.log("Sum from 20 to 38 is " + sum);
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Tinh tbng cac sb tir 35 dén 55:

1.sum = 0;

2. for (let index = 35; index <= 55; index++) {
3. sum += index;

4.}

5. console.log("Sum from 35 to 55 is " + sum);

DPoan ma nay thyc thi tét va dap ng dwoc yéu cau dwoc dua ra, tuy nhién lai xuét
hién rat nhiéu dong ma I&p gan gibng nhau. Dé tiét kiém cong strc va gilp cho ma
ngudn tré nén ngén gon va khoa hoc hon, ching ta thir st dung ham trong truwéng
hop nay.

Khai bdo ham sum() tinh tbng cac sé nam trong khoang tir startNumber dén
endNumber:

1. function sum(startNumber, endNumber) {
2. lettotal = 0;

3. for (let index = startNumber; index <= endNumber; index++) {
4. total += index;
5.}

6

7.

return total;

}

Lan lwot str dung ham sum v&i cac tham sé khac nhau:

1. document.write(sum(1, 10) + "<br>"); //Két qua: 55
2. document.write(sum(20, 38)+ "<br>"); //Két qua: 552
3. document.write(sum(35, 55)+ "<br>"); //Két qua: 945

Nhw vay, ching ta cé thé dé dang nhan thay rang viéc st dung ham da giip ma nguén
ngén gon hon, tranh tring 18p va quan trong hon hét 1a ching ta cé thé tai st dung
mot cach rat dé dang.

Chién thuat chia dé tri

Hinh minh hoa dwéi day thé hién chién thuat chia dé tri nham giai quyét cac bai toan
I&n. M6t bai toan hay mét chwong trinh can gidi quyét mét nhiém vu kha Ién, bao gém
trong d6 nhiéu céng viéc phirc tap khac nhau (ttrng module), ttr cadc module d6 ching
ta c6 thé tach ra tirng cong viéc nhd cu thé dwoc dwa vao ham. Khi d6 chung ta sé
tap trung viét ma Iénh dé di giai quyét tirng bai toan nhé thay vi viét mot khdi ma lénh
|&n dé giai quyét bai toan tdng thé.
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Module

Function

Ham Ia chiéc hép den

Cé thé hinh dung ham nhuw la nhirng chiéc hop den c6 cbng dung thwc hién cac nhiém
vu nhét dinh. Déi khi ngwoi st dung ham khéng can quan tdm dén bén trong chiéc
hdp, chi quan tdm dén dau vao va dau ra.

Input — [N 4:) @ — Output

Hinh: Ham Ia chiéc hop den

4. Gia trj trd vé ctia ham

Khi ham két thic qua trinh thuc thi, né cé thé trd vé gia tri cho noi goi ham bang cach
str dung tw khéa return.

Khi tao ra mét ham méi, ty vao muc dich ctia ham ma ban cé thé quyét dinh ham dé
co tra vé mot gia tri hay khong.

Gia tri tra vé la két qua sé dworc tra vé tai vi tri ham dwoc goi. M6i mét ham chi cé mot
gia tri trd vé duy nhat. Céac gia tri nay co thé Ia mot bién, mét mang hay moét déi twong,
danh sach dbi twong.

Vi du:

1. function myFunction(a, b) {

2. returna*b;// ham tra vé gia tri tich claavab

3.}

4. let x = myFunction(4, 3);// Ham dwoc goi, gia tri tra vé sé dwgc gan cho bién x

Trong trwdng hop ham khéng cé gia tri trd vé (khéng st dung return), khi str dung
ham, ching ta s& nhan vé két qua co gia tri undefined.
Vi du:

1. function myFunction(a, b) {

2. constc=a *b;// dong lénh nay gia tri tich clia a va b nhwng khéng st dung return dé tra vé két qua
3.}

4. let x = myFunction(4, 3);// x cé gia tri Ia undefined

Chu y: Khi gap céu Iénh return, ham sé trd vé gié tri ngay tai thoi diém dé. Tat ca cdu
Iénh & phia sau dong lénh return sé duwgc bo qua.
Vi du:
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1. function printLines() {

2. console.log('First line');

3. console.log('Second line');
4. return;

5. console.log('Third line');
6.}

Khi goi ham printLines() & trén, dong cudi cung sé khéng bao gi& dwoc thuc thi, bdi
vi cau lénh return da chadm dt viéc thuc thi & dong trwéc d6. Do do, chudi “Third line"
sé khong bao gio dwgc in ra.

5. Tham s6 ctia ham

Tham sé (parameter)

Tham sé (con dwoc goi day da 1a tham sb hinh thirc — formal parameter) 1a cac bién
dwoc khai bao trong phan header khi khai bao ham.

Déi s6 (argument)

Khi goi ham thi cac gia tri cla cac bién dwoc khai bao trong phan header sé dwoc
truyén vao. Céc gia tri nay dwoc goi la tham sbé thyc (actual parameter) hodc dbi sb
(argument).

Vi du:

1. function isEven(number){
2. return number % 2 == 0;
3.}

4. isEven(5);

O doan ma trén, bién number dwoc goi la tham s, gia tri 5 dwoc goi la dbi sé.

6. Pham vi cta bién

Pham vi (scope) cla bién 1a cac vi tri trong chwong trinh ma mét bién cé thé dwoc st
dung. Mét bién dwoc khai bao trong mot khdi 1énh thi dwoc goi la bién dia phuwong
(local variable). Pham vi ca bién dia phwong bat dau tir vi tri né dwoc khai bao cho
dén diém két thic cla khéi Iénh chira né. Bién duoc khai bao trong mét khéi 1énh thi
khéng thé dwoc truy cap tir bén ngoai khéi.

Vi du:

1. let country = "Viét Nam";

2. if (country === "Viét Nam") {

3. let capital = "Ha NoI";

4. console.log("Trong khéi, country: ", country); // Viét Nam
5. console.log("Trong khéi, capital: ", capital); / Ha Noi
6.}

7. console.log("Ngoai khéi, country: ", country); // Viet Nam
8. console.log("Ngoai khéi, capital: ", capital); // undefined

/codegym.vn/ - 125




CODEGYM

O doan ma trén, bién capital dwoc khai bao bén trong khéi 1énh if, do d6 né chi ¢
pham vi & bén trong khdi 1&énh d6. Viéc st dung bién capital & ngoai khoi 1énh if 1a
khéng ding, do do két qua in ra clia cau lénh d6 |a undefined.

Pham vi hoat ddng cta bién trong vong 1ap for

Débi vai vong 1ap for, bién duwoc khai bao trong phan khéi tao clia vong 13p thi cé pham
vi trong toan bd vong lap. Bién dwoc khai bao trong phan than cla vong I&p thi chi co
pham vi bén trong than vong l3p (tinh tw vi tri dwoc khai bao cho dén hét khéi 1énh
chtra no).

Vi du:

1. for(leti = 0; i < 10; i++) {//Didm b&t dAu pham vi bién i
2. ...

3. ...

4. letj; //Diém bét dau pham vi bién j

5 ..

6. /..

7. ..

8. }//Diém két thiic pham vi bién i va j

Pham vi clia tham sé ctia ham

Tham sb cGa ham ciing 1a cac bién dia phwong. Pham vi clia cac tham sé 1a trong
toan bd ham dé. Ma trong ham capitalOf dwéi day s dung dwoc bién dia phwong
country, nhwng ma bén ngoai ham thi khong:

1. function capitalOf(country) {

2. let capital;

3. if (country === "Viét Nam") {

4. capital = "Ha No6i";

5 1}

6. return capital;

7.}

8.

9. console.log(capitalOf("Viét Nam")); // Ha Noi
10. console.log(country); // undefined

O doan ma trén, khong thé str dung dwoc bién country & bén ngoai ham capital Of{(),
do doé két qua hién thij sé 1a undefined.

7. Ham dé quy

Ham dé quy (recursive function) |a ham ma cé thwc hién |&i goi dén chinh né. Loai
ham nay dwoc sir dung phé bién trong nhirng tinh hudng ma chiing ta thwc hién cliing
mot thao tac nhwng trén cac doi twong khac nhau dugc phai sinh tw doi twong trwdc
do.

Vi du:

S dung ham dé quy dé tinh giai thira cia mét sb.

Coéng thre tinh giai thwa:
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or=1
nNt=nx(n-1)5n>0
V&i mét sd n bat ky, viéc tinh giai thira cla n sé dwoc thue hién nhw thé nao?
Néu n = 0 thi trd vé két qua 1a 1
Néu n = 1 thi trad vé két qua la 1 (b&ivi 11 =1 x0!)
Néu n = 2 thi tra vé két qua la 2 (b&i vi 2! = 2 x 1)

Xét mot cach tdng quat, bai toan tinh n! s& dwgc dwa vé thanh bai toan tinh (n
1)1
Ham tinh giai thira ctia n c6 thé dworc trién khai don gidn nhw sau:

1. function factorial(n) {

2. if(n===0){

3. return 1;

4.}

5. return n * factorial(n - 1);
6.}

Trong doan mé trén, ching ta dé dang nhan thay rang ham factorial() da thwc hién |oi
goi dén chinh né. Biéu thirc n === 0 dwoc goi la diéu kién dirng (stopping condition)
hoac la trirong hop co s¢ (base case).

Lwu y: Chung ta hoan toan cé thé sir dung vong Idp dé tinh giai thira ciia mét sé. Vi
du duwroc néu ra & day la dé gilp ching ta dé hinh dung vé khéi niém ham dé quy.
Lwu y: Cén réat than trong khi dat diéu kién dirng, béi vi néu khéng cé diéu kién dirng
hodc diéu kién dirmng khéng dung thi cé thé dan dén tinh hubng la ham sé duoc thuc
thi vo tan. Thir hinh dung xem diéu gi sé dién ra néu chung ta loai bé khéi Iénh if trong
ham factorial() ¢ trén.

Chung ta sé con quay lai lam viéc véi ham dé quy & trong phan Thuat toan tim kiém
nhi phan cua Chuwong 7.

8. Ma sach

Quy téc #1: Tén ham can cé y nghia

Nhw da biét, ham dwoc sinh ra dé thwc hién mot cong viéc nhat dinh. Chinh vi thé,
tén ham can phai la mét dong tir va mé ta ré nghia nhat vé hanh déng dwoc thuc hién
bén trong do.

Vi du:

Khéng nén:

1. function m(firstNumber, secondNumber) {
2. //Poan ma tinh téng hai tham sb
3.}

Khi nhin vao t&n ham bén trén chung ta khong thé biét ngay dwoc ham m() sé thuc
hién cong viéc, hanh déng gi néu nhu ching ta khéng doc vao phan méa bén trong.
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Gay ra viéc kho str dung khi truyén tham sé khi goi. D& khac phuc 16i nay, chung ta
can tim mot tén cé y nghia dé d&t cho ham nay.
Nén:

1. function sum(firstNumber, secondNumber) {
2. /I Doan ma tinh tbng hai tham sb
3.}

Quy téc #2: Mot ham chi thwe hién mot cdng viéc duy nhéat

Tranh trwo'ng hgp bén trong ham thyc hién nhiéu hon 2 hanh ddng, nhw vay muc dich
clia ham dworc tao ra sé bi sai léch vé y nghia. Diéu nay sé& dan dén viéc kho kiém
soat va khé bao tri vé sau.

Vi du:

Ham getDaysOfMonth() sau day dwoc khai bao dé tra vé sb ngay trong thang.

1. function getDaysOfMonth(month, year) {
2. switch(month) {

3 case 1:

4. case 3:

5. case 5:

6 case 7:

7 case 8:

8 case 10:

9. case 12:

10. return 31;

11. case 4:

12. case 6:

13. case 9:

14. case 11:

15. return 30;

16. case 2:

17. let isLeapYear = false;
18. if(year % 4 === 0) {

19. if(year % 100 === 0) {
20. if(year % 400 === 0) {
21. isLeapYear = true;
22. }

23. }else {

24. isLeapYear = true;
25. }

26. }

27. if(isLeapYear) {

28. return 29;

29. }

30. return 28;

31. }

32.}

Thoat nhin thi ching ta thdy ham nay dwoc trién khai kha tét, va tra vé két qua dung
nhw mong doi. Tuy nhién, xét k§ hon thi ching ta lai thdy ham nay dang lam hai nhiém
vu: tinh sé ngay trong thang va kiém tra ndm nhuan. Diéu nay 1a khéng tét, do dé
chung ta can tach ham nay thanh cac ham nhé hon.
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1. function isLeapYear(year) {
2. if(year % 4 ===0){
3 if(year % 100 === 0) {
4 if(year % 400 === 0) {
5. return true;
6 }

7 }else {

8 return true;
9

10. }
11. return false;

12.}

14. function getDaysOfMonth(month, year) {
15.  switch(month) {

16. case 1:

17. case 3:

18. case 5:

19. case 7:

20. case 8:

21. case 10:

22. case 12:

23. return 31;
24. case 4:

25. case 6:

26. case 9:

27. case 11:

28. return 30;
29. case 2:

30. if(isLeapYear(year)) {
31. return 29;
32. }

33. return 28;
34. }

35.}

O doan ma sau khi da tai cau tric, ching ta cé thé thdy rang nhiém vu kiém tra nam
nhuan da dwoc tach ra thanh mot ham maoi 1a isLeapYear(), va nhw vay thi ham
getDaysOfMonth() bay gi®» chi con thwc hién moét nhiém vu 14 tinh sb ngay trong thang
ma thoi.

9. Cac 16i thworng gap

L&i thworng gdp #1: Goi mdt ham khéng ton tai
Nhirng ngwdi mai hoc lap trinh thwong gdp phai 16i nay: goi moét ham ma ham dé
chwa dwoc dinh nghia. Cé nhiéu nguyén nhan dan dén trudng hop nay, chéng han
nhu:

e Ham thwc suw chwa dwoc khai bao

e Chuwa nhap (import) file c6 chira phan khai bao ham

e Goi tén ham bi sai (d6i khi chi la mot ky tw viét hoa hoéc viét thwong)
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Dé xt ly nhirng tinh hudng nay, can phai do xét lai cn than dé phat hién nguyén nhan
(nhw da liét ké & trén) va khac phuc.

L&i thwerng gap #2: Diéu kién dirng cla ham dé quy khéng dung

Vi du:

Ham tinh giai thira dwoc trién khai nhw sau:

1. function factorial(n) {

2. if(n===2){

3. return 2;

4. }

5. return n * factorial(n - 1);
6.}

V&i cach trién khai nhw thé nay, moi chuyén van dién ra suén sé néu ching ta thuc
hién cac |oi goi ham nhw factorial(5), factorial(10), factorial(2)..

Nhuwng sé la van dé Ién néu ching ta goi ham factorial() véi tham sb nhé hon 2, chéng
han nhuw la factorial(1) hoac factorial(0). Trong nhirng trw&ng hgp nay, ham factorial()
sé dwoc thwe thi vd han.

L&i thworng gdp #3: Quén tra vé két qua trong ham

V&i ham can tra vé gia tri dé tai st dung, ngwdi méi hoc 1ap trinh thwdng gap 16i quén
st dung |&énh return dé tra vé két qua sau khi tinh toan.

Vi du:

1. function sum(firstNumber, secondNumber) {

2. const result = firstNumber + secondNumber // Doan ma tinh téng hai tham sé
3. // Khéng return gié tri bién result khi két thic ham

4.}

5.

6. console.log(sum(4,6)); // Két qua str dung ham sum sai

10. Bai thwec hanh

Bai 1: Chuyén dbi nhiét do

Muc tiéu:

Luyén tap xay dwng va str dung ham.

Mo ta:

Xay dwng ham dé chuyén déi tr d6 F sang do C theo cong thirc sau:
C=(F-32)/1.8

Giao dién mau cla ing dung nhw sau:

Temperature Converter

Type a value in the Fahrenheit field to convert the value to Celcius:
Fahrenheit 1 $

Celcius: -17.22222222222222
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Hwéng dan:
Bwéc 1: Thém ma HTML tao form

1_<p>

2. <label>Fahrenheit</label>

3. <input id="inputFahrenheit" type="number" placeholder="Fahrenheit"
4. oninput="temperatureConverter(this.value)"

5. onchange="temperatureConverter(this.value)">

6. </p>

7. <p>Celsius: <span id="outputCelsius"></span></p>

Buwéc 2: Xay dwng ham temperatureConverter()
Ham sé& nhan tham sb dau vao 1a gia tri can chuyén dbi. Thuwc hién chuyén ddi tir o
F sang C theo cbéng thirc C = (F-32) /1.8

1. function temperatureConverter(valNum) {

2. valNum = parseFloat(valNum);
3. document.getElementByld("outputCelsius").innerHTML = (valNum-32) / 1.8;
4.}

M& ngudn hoan chinh nhw sau:

. <IDOCTYPE html>

. <html lang="en">

. <head>

<meta charset="UTF-8">

<title>Title</title>

. </head>

. <body>

8.

9. <form>

10. <p>

11. <label>Fahrenheit</label>

12. <input id="inputFahrenheit" type="number" placeholder="Fahrenheit"
13. oninput="temperatureConverter(this.value)"

14. onchange="temperatureConverter(this.value)">
15. </p>

16. <p>Celsius: <span id="outputCelsius"></span></p>
17. </form>

18.

19. <script>

20.

21. function temperatureConverter(valNum) {

22. valNum = parseFloat(valNum);

23. document.getElementByld("outputCelsius").innerHTML = (valNum-32) / 1.8;
24, }

25.

26. </script>

27. </body>

28. </html>

N o oA ®N

Bwé&c 3: Chay chwong trinh va quan sat két qua

Link ma nguén tham khao:
https://github.com/codegym-vn/introduction-to-programming-with-
javascript/blob/main/chapter-06/exercise-01-chuyen-doi-nhiet-do.html
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Bai 2: Tim gia tri nhé nhat ctia mang
Muc tiéu:
Luyén tap tao va sir dung ham, truyén mang vao ham.
M6 ta:
Xay dwng ham nhan vao mét tham sb la mot mang cho trwdc. Ham thyc hién tim gia
tri nhd nhét trong méng va tra vé gia tri d6. St dung ham vira xay dwng trén véi mang
nhw sau:
arr1:[3,5,1, 8, -3,7, 8]
arr2: [7, 12, 6, 9, 20, 56, 89]
arr3: []
arr4: [0, 0, 0, 0, 0, 0]
Hwéng dan:
Bwéc 1: Xay dwng ham
Cac budce thye thi trong ham:
e Gia sl phan tlr dau tién trong mang la gia tri nhé nhat. Gan gia tri clia phan t
nay cho bién min.
e Duyét mang tir phan t& tiép theo. Kiém tra néu gia tri ctia phan ti tiép theo
trong mé&ng nhd hon min thi gan min = arr[i] (v&i i & vi tri clia phan ti tiép theo)
e K&t thuc duyét mang, tim dwoc gia tri min trong mang. Ham tra vé gia tri min
do.
Code mau nhw sau:

1. function minArray(arr) {

2. let min = arr[0];

3. for(leti=1;i<arr.length; i++){
4. if(arr[i] < min){

5 min = arrli];

6. }

7.0}
8. return min;
9.}

Bwéc 2: S dung ham

1.letarr1=[3,5,1,8,-3,7,8];
2. let min = minArray(arr1);
3. alert(min);

Bwéc 3: Chay chuwong trinh, quan sat két qua.
Bwéc 4: Tuwong tw véi mang duoc khdi tao cac phan tir méc dinh
arr2: [7,12, 6, 9, 20, 56, 89]
arr3: []
arr4: [0, 0, 0, 0, 0, 0]
Bwéc 5: V&i mang khéng c6 phan tlr nao stra lai ham minArray dé kiém tra s6 phan
tlr trong mang.
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Néu dd dai mang bang 0. Thi tra vé -1.

function minArray(arr) {
if(arr.length == 0)
return -1;
let min = arr[0];

1.
2
3
4
5.
6. for(leti=1;i<arr.length; i++){
7 if(arr[i] < min){

8. min = arrli];

9. }
10. }
11.  return min;
12.}

Vay khi ham tra vé gia tri -1 ta hiéu rang mang nay dang réng.

Hoi nhanh:

Tuy nhién c6 trwéng hop xay ra la néu trong mang cé phan tlr -1 14 phan tlr nhé nhét
thi s& x(r ly thé nao?

Link ma nguén tham khao:
https://github.com/codegym-vn/introduction-to-programming-with-
javascript/blob/main/chapter-06/exercise-02-tim-gia-tri-nho-nhat.html

11. Bai tap
Bai 1: Kiém tra sb nguyén t6
Hay xay dwng chwong trinh dé& kiém tra xem mot sd nguyén bét ky co phai la sb
nguyén td hay khéng. Sau dé tim tat ca cac sé nguyén td& nhé hon 10000 va hién thi
ra man hinh.
Lwu y: Sé nguyén té la sé tw nhién khéc 0 chi ¢6 hai wéc sé duong phén biét la 1 va
chinh né.
Do s6 1 chi cé mét wéc sé duwong 1a chinh né, nén sé 1 khéng phai 1a sb nguyén tb.
Vi du, cac s6 sau day la s6 nguyén tb:
2,3,5,7,11,13,17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89,
97...
Bai 2: 'ng dung chuyén déi gitra feet va meter
Hay xay dwng chwong trinh cho phép chuyén dbi gitra feet sang meter va nguoc lai.
Céng thire chuyén déi nhu sau:

meter = 0.305 * foot

foot = 3.279 * meter
S dung cac gia tri trong bang sau dé kiém tra tinh chinh xac ctia chwong trinh:
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Feet Meters Meters Feet

1.0 0.305 20.0 65.574
2.0 0.610 25.0 81.967
9.0 2.745 60.0 196.721
10.0 3.050 65.0 213.115

Hay viét ham nhan vao 3 s nguyén bat ky, trd vé s6 nguyén c6 gia tri nhé nhét.

Bai 4: Tinh thé tich hinh try

Hay viét mot ham dé tinh thé tich cta hinh tru. Cac tham sé truyén vao la: ban kinh
day va chiéu cao cua hinh tru.

12. Bai kiém tra

Cau 1: Dau |a dinh nghia dung vé mét ham trong JavaScript?
a. function.FunctionName()
b. function = FunctionName()

c. new FunctionName()

d. function FunctionName()

Cau 2: Goi ham c6 tén la myFunction() nhw thé nao?

a.
b.
C.
d.

function add(a, b) {

myFunction();

call myFunction();

myFunction;

exe myFunction();
Cau 3: Dau la nhirng mé ta dung vé ham dwoc khai bao dwdi day:

return a + b;
a. Ham thiéu kiéu d liéu tra vé
b. Ham c6 2 tham sb
c. Ham tra vé s nguyén la tbng clia hai tham sé truyén vao
d. Ham co6 tén la add
Cau 4: Cho ham func1 nhw sau:
1. function func1(a) {
2. if(a==2)
3. return 2;
4. returna *funct(a-1);
5.1
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Hay phan tich va xac dinh gia tri tra vé khi goi ham func1 v&i tham sé truyén vao 13 5.

a. 2
b. 120
c. 24
d. 5
Cau 5: Mot ham trong JavaScript bat budc phai co 1énh return dé tra vé két qua?
a. bung
b. Sai
Cau 6: Hay phan tich va chi ra két qua thuc thi doan ma sau:

1. function swap(a, b) {
2. lettemp = a;

3. a=b;

4. b =temp;

5.}

6.leta =5;

7.letb =10;

8. swap(a, b);

9. document.write("a="+a+", b="+Db);
a. a=5>b=5

b. a=5,b=10
c. a=10,b=10
d a=10,b=5

Cau 7: Xac dinh két qua cla bién sum sau khi doan ma sau dwoc thwce thi:

1. function add(a, b) {

2. returna + b;

3.}

4. let sum = add("4", "3");

a. 43
b. 7
c. Xay ra IO
d. not defined
Cau 8: M6 ta nao khéng ding vé ham sau:

1. function add(a, b) {
2. returna + b;
3.}

a. ham khoéng cé di liéu tra vé
b. ham sai cu phap

c. chinhan vao tham sb dang sb
d. ham c6 2 tham sbé
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Cau 9: Gan két qua clia ham c6 tén la myFunction, truyén cho ham tham sé 1a 2 cho

bién result trong Javascript ta st dung cu phap nao?

a.
b.
C.
d.

result = exe myFunction(2);
result(2) = myFunction();
result(2) = myFunction;
result = myFunction(2);

Cau 10: D& goi ham myFunction cé 2 tham sé, ta st dung ci phap nao?

a.
b.
C.
d.

myFunction[a, b];
exe myFunction(a, b);
myFunction(a, b);
myFunction(a; b);

Dap an: Cau 1: d; Cau 2: a; Cau 3: a, b, d; Cau 4: b; Cau 5: b; Cau 6: b; Cau 7: a;
Céu 8: a, b, c; Cau 9: d: Cau 10: c;

13. Téng két

Ham Ia mot khdi bao gdm nhiéu dong I&nh nham thwe thi mot tac vu nhat dinh
Ham giup tai st dung ma ngudn

Tén, danh sach tham sb va gia tri trd vé cla ham |a cac yéu t6 can can nhac
khi dinh nghia mt ham

D4t tén ham thé hién rd y 1a mot thao tac rat quan trong dé dam bao ma sach

Tham s6 la cac bién hinh thirc, déi sb la cac gia tri dwoc truyén vao khi goi
ham.

Cau lénh return dwoc str dung dé tra vé gia tri cia mot ham.

Pham vi cGa bién la c4c vi tri trong chwong trinh ma mét bién cé thé duoc st
dung.
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Chwong 7 - Thuat toan tim kiém

Thwe hién dwoc cac thao tac tim kiém di liéu mét cach hiéu qua

1. Muc tiéu

e Trinh bay dwoc muc dich cla cac thuat toan tim kiém

e Trinh bay duoc y twéng va cac budc thue hién cia thuat toan tim kiém tuyén
tinh

e Trién khai dwoc thuat toan tim kiém tuyén tinh trén mang

e Trinh bay duoc y twéng va cac budc thue hién cia thuat toan tim kiém tuyén
tinh

e Trién khai dwoc thuat toan tim kiém nhj phan trén mang

e Tinh toan dwoc dd phirc tap cla thuat toan tuyén tinh va tim kiém nhj phan

e Phan biét dwoc cac tinh hudng nén str dung thuat toan tim kiém tuyén tinh va
tim kiém nhj phan

2. Gidi thiéu

Tim kiém & mét trong nhirng thao tac can ban nhét khi lam viéc véi div liéu. Tim kiém
khach hang, tim kiém san phdm hoé&c tim kiém céac théng tin khac néi chung déu I
nhirng tinh ndng ma ta bat gap hang ngay & cac phan mém. O mrc dd gidi thuat cling
vay, cac 1ap trinh vién thwong xuyén tiép xtc véi nhirng tinh huéng ma & d6 can dén
viéc trién khai thuat toan tim kiém: tim kiém xem liéu d liéu c6 ton tai hay khéng, tim
kiém vi tri cia di¥ liéu, tim kiém d@ liéu dwa trén mot ddc diém nhat dinh, v.v.

O trong chwong nay, ching ta sé thao luan vé moét sb thuat toan tim kiém c&n ban
nh4t. Dwa trén cac thuat toan nay, vé sau ching ta cé thé trién khai thém cac thuat
toan tim kiém phu hop dé dap ¢ng dwoc yéu cau cla tinh hudng cu thé. Hai thuat
toan tim kiém ma chung ta sé dé cap dén do la tim kiém tuyén tinh va tim kiém nhj
phan.

Hoan thanh chwong nay, chung ta c6 thé xay dwng duwoc cac tinh nang cho cac rng
dung phan mém ma & d6 can trién khai thao tac tim kiém dwa trén cac tiéu chi khac
nhau.

3. Tim kiém tuyén tinh

Tim kiém tuyén tinh (linear search) la thuat toan ma & dé chang ta duyét dir liéu lan
lwot ttr d4u dén cubi dé tim ra phan t& phu hop v&i yéu cau dat ra. Thuat toan nay
thudc nhdm “vét can”: chung ta sé cd gang duyét va kiém tra lan lwot tat ca cac trwong
hop.
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Khi thao tac v&i mang, viéc trién khai thuat toan tim kiém tuyén tinh kha don gian, chi
can bat ddu mot vong I&p & dau danh sach va so sanh mébi phan t&r véi div liéu ban
dang tim kiém. Néu tim thay mét phan t&r phu hop, qua trinh tim kiém sé két thuc.
Néu da duyét t&i cubi danh sach ma khoéng cé phan tir nao khép véi gia tri can tim thi
két luan di liéu tim kiém khong cé trong danh sach.
Giai thuat
e Bat dau tlr phan t&r dau tién, so sanh vai gia tri mudn tim, néu bang gia tri mubn
tim thi tra vé vi tri hién tai con néu khéng bang thi chuyén sang phan tir ké tiép.
e Néu dén phan t&r cubi cung ma khéng tim thay gia tri nao bang thi nghia la
khéng tim thay.
Ma gia
Dau vao: mang a cé N phan tlr va gia tri x la gia tri mubn tim kiém
Dau ra: Tra vé vj tri néu tim thay phan t& bang x, nguoc lai tra vé -1
Buwdc 1: i = 0 // bat diu tir phan t&r du tién cha day
Buwéc 2: So sanh afi] voi x, cé 2 kha nang
e afi] = x: Tim thdy. Tra vé i va dirng lai
e afi] I= x: Sang bwéc 3
Budc 3:
e j=i+1 //xéttiép phan t&r ké trong mang
e Néu/>=N: Hét mang, tra vé -1. Nguoc lai: Lap lai Budc 2.
Vi du dwéi dady minh hoa cach thuat toan tim kiém tuyén tinh lam viéc. Gia st chung
ta dang tim phan tlr c6 gia tri 12 trong mang sau:

48 83 42 3 36 2 2 93 2 73 54 3 48 69 01

Vi 48 khac 12 nén chuyén sang so sanh v&i phan tir & vi tri tiép theo i = 1.
il

!

|4H|83|4:|~1‘|'Il‘ll‘lﬁl
X X
12

Vi 83 khac 12 nén chuyén sang so sanh véi phan tir & vi tri tiép theo j = 2.
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Cw 13p lai cac buwéc nhw vay dén khi tim dwoc phan t& ¢ gia tri bang 12 dau tién thi
dirng lai.

12

Trong trwong hop nay, dén vij tri i = 5 thi tim thay gia tri 72 nhw mong mubdn, vay két
qua tra vé 1a 5.

Cai dat thuat toan tim kiém tuyén tinh

Ham seqSearch() sau day duoc trién khai dé kiém tra xem dir liéu data c6 ton tai trong
mang arr hay khéng:

1. function seqSearch(arr, data) {

2. for(leti=0;i<arrlength; ++i) {
3 if (arr[i] == data) {

4. return true;

5 }

6. }

7. return false;

8.}

Néu gia tri ctia bién data dwoc tim thay trong mang, ham tra vé true ngay lap tirc. Néu
ham duyét t&i cudi mang ma khong tim kiém moét phan t&r véi gia tri pht hop, ham tra
vé false.

Thuat toan tim kiém tuyén tinh con dwoc str dung dé gidi quyét cac bai toan khac nhw
tim vi tri cGia mot gia tri, tim phan t& cé gia tri nhé nhat, tim phan tl I&n nhét trong
mang, V.v.

4. Tim kiém nhi phan
Tim kiém nhij phan (binary search) 1a mét giai thuat tim kiém nhanh v&i dé phirc tap
thoi gian chay la O(log n). Gidi thuat tim kiém nhi phan lam viéc dwa trén nguyén tac
chia dé tri. D& thuat toan tim kiém nhj phan c6 thé hoat dong trén mot tap d lidu thi
tap div liéu do6 phai duoc sdp xép.
Giai thuat
Binary Search tim kiém mét gia tri xac dinh bang cach so sanh gia tri d v&i gia tri cia
phan t& tai vi tri gitra clia tap dir liéu. Cé 3 trwéng hop xay ra:
e Né&u gia tri can tim bdng v&i hon gia tri cGia phan tlr & gitra cta tap di liéu thi
tré vé phan t&r do.
e Né&u gia tri can tim I6n hon gia tri cGia phan t& & gilra cla tap dir liéu thi gia tri
can tim s& dworc tim trong tap dir liéu con ndm bén phéi phan ti gitra.
e Né&u gia tri can tim nhé hon gia tri clia phan t&r & giira cla tap di liéu thi gia tri
can tim s& dwoc tim trong tap dir liéu con ndm bén tréi phan tir gidra.
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Viéc tim kiém sé& dworc tiép tuc cho téi khi tim hét cac phan ti trén tap di liéu con.

Giai thich thuat toan bang hinh minh hoa

Trong
[
[

|

lowerBound midPoint upperBound

hinh minh hoa trén, chung ta co:

lowerBound 13 vi tri ctia phan t& d4u tién

upperBound 1a vi tri clia phan tlr cudi cung

midPoint 1& vi tri cia phan tr & gitra (midPoint bang trung binh cdng cta
lowerBound va upperBound)

Gia st x 1a phan tlr can tim, vay chuing ta so sénh x v&i gia tri tai midPoint. C6 3 kha

nang xay ra:

Néu x bang véi gia tri tai midPoint thi tra vé gia tri d6, két thac thuat toan

Néu x nhé hon gia tri tai midPoint thi rd rang la x phai ndm trong khoang
[lowerBound — midPoint], va nhw vay thi ching ta cé thé loai bé khoang
[midPoint — upperBound].

Néu x Ién hon gia tri tai midPoint thi rd rang la x phai ndm trong khoang
[midPoint — upperBound], va nhw vay thi ching ta cé thé loai bd khoang
[lowerBound — midPoint].

Ma gia

1. begin

2
3
4.
5.
6
7
8
9

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

A/l mang da duoc sap xép

n // kich c& mang

x /I gia tri @& tim kiém trong mang
lowerBound = 0 // chi s6 d&u clia mang
upperBound = n-1 // chi sé cudi cia mang

while x not found
if upperBound < lowerBound
EXIT: x khong ton tai.
midPoint = (lowerBound + upperBound) / 2
if Al[midPoint] < x
lowerBound = midPoint + 1

if AlmidPoint] > x
upperBound = midPoint - 1
if AlmidPoint] = x
EXIT: x dwoc tim thay tai midPoint
end while
end

Vi du:
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Tim phan t&r c6 gia tri “35” trong mang da dwoc sap xép theo trat tw tang dan sau:

013|18]19]135]|38|56]65]69]|73|76|80|80|88]92]99

Dau tién, xac dinh chi s6 gitra cia mang theo coéng thirc sau:

chi so gilra = (chi s6 dau + chi s6 cudi) / 2;

Ap dung cho mang & trén chung ta xac dinh dwoc chi sb gitra la: (0+15)/2 = 7.5. Chung
ta c6 thé 1am tron I&én hoac lam tron xudng. O’ day chang ta sé lam tron xudng, vay chi
sb gitra la 7 va gia tri cGa phan t&r gitka mang la 65.

Tiép theo, ching ta so sanh gia tri ca phan tlr gitra v&i gia tri can tim. Gia tri cua
phan tr gitra la 65, gia tri cla phan t& can tim la 35. Do d6 khéng bang nhau. B&i vi
gia tri can tim nhd hon nén gia tri cn tim s& ndm & mang con bén trai phan t gitra.

0 3 118]19|EBH| 38

L

6 [6sHl o9 | 73| 76 | 80 | 80 | 88 | 92 | 99
X

Chung ta thay dbi (chi sé cudi = chi sé giira - 1) va tiép tuc tim kiém chi sé gita.

chi s6 cudi = chi sb gitra - 1

chi so gitka = (chi s6 dau + chi s6 cubi) / 2

Bay gi®, chi sb gitra dwoc xac dinh la 3 va gia tri cGa phan tlr gitra 1a 19. Do gia tri

can tim 1a 35, I6n hon gia tri clia phan tlr gitka nén gia tri can tim sé ndm & mang con

bén phai phan t gitra.

high: 6
mid: 3 e

= l l

35 |38 |5 165169 |73]|76|8 |8 |8 |92 | 99

S
w
e
—
o

Tiép tuc tim chi sé gitra, ltic nay chi sb gitra 1a 5, va gia tri ctia phan tr gitra 1a 38. Do
gia tri can tim 1a 35, nhé hon gia tri cGa phan t&r giba nén gia tri can tim sé nam &
mang con bén trai phan to gita.

high: 6
mid: 5 eh

low: 4
-
0 3 18 | 19 | 35 |888 56 | 65 | 69 | 73 | 76 | 80 | 80 | 88 | 92 | 99

X X X
35

Tiép tuc tim chi sé gitra, ltc nay chi sb gitra la 4, va gia tri ctia phan tl gitra la 35,
bang v&i gia tri can tim.

Chung ta két luan rang, gia tri can tim 1a 35, dwoc lwu triy tai vi tri co chi s6 1a 4 trong
mang.
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high: 4
nugc]h: 4
low: 4

l

0| 318|198 38 |56]|65|69| 731768 |80/ 8 1]92]99

X v X X
35

Cai d&t thuat toan tim kiém nhi phan

1. function binarySearch(data, intArray) {

2. letlowerBound = 0; // chi s6 dau

3. let upperBound = intArray.length - 1; // chi sb cudi

4. let midPoint = -1; // chi sb gitra

5. letindex =-1;// vi tri tim thay gia tri can tim trong mang
6

7

8

9

while (lowerBound <= upperBound) {
midPoint = Math floor((lowerBound + upperBound) / 2);
if (intArray[midPoint] == data) {

10. index = midPoint;

11. break;

12. }else {

13. if (intArray[midPoint] < data) {
14. lowerBound = midPoint + 1;
15. telse{

16. upperBound = midPoint - 1;
17. }

18. }

19. }

20. return index;

21.}

22.

5. DO phirc tap cua thuat toan

D6 phure tap thuat toan 1a mét mé hinh tinh toan dé danh gia mwc do tiéu tdn tai
nguyén hé thdng ctia mét thuat toan, bdi vi tai nguyén can dung phu thudc vao kich
c& cla di¥ liéu diu vao, ching ta c6 thé xem dd phirc tap thuat toan la mot ham dac
trwng cho dong thai cla hé théng khi kich c& dau vao tang Ién. Thuéng ching ta
khéng can tim cach xac dinh chinh xac tuyét déi nhixng ham nay ma chi can tim ra
mot wéc lwong da tdt cta chang.

Pé woc lwgng d6 phirc tap cta mét thuat toan ta thwdng dung khai niém bac O-Ién
va bac O (doc |a bac Theta). Ching ta c6 thé coi ching la nhivng ham tiém can voi
ham tinh d6 phurc tap thuat toan.

Dé dién giai khai niém bac O va bac Theta, trong muc nay chung ta goi do Ién cla div
lidu dau vao la n.
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Bac Theta

Néu tén tai mot ham f(n) sao cho tai mét gia tri n da I&n, thoi gian thye thi chia hé
thdng khoéng I&n hon gia tri k1.f(n) va khdng nhd hon gia tri k2.f(n) trong d6 k71 va k2
la nhitng hang sé ,thi ching ta néi rang doé phtrc tap thuat toan la Theta cda f(n).

J ks fin)

. running time

Bac O-lén

Trong mét s trwdng hop ching ta khéng thé wéc lvgng dwoc mot tiém can duwédi co
y nghia thuc té. Chang han, “trong trirong hop tot nhat, ca hai thuéat toan tim kiém déu
chi mét mét lan 1&p dé tim duoc gié tri can tim” 1a mét phat biéu dung, nhung hoan
toan vé nghia cho muc dich wéc lwong dd phirc tap thuat toan. Sé tét hon néu ching
ta chi phat biéu vé tiém can trén. Ching ta st dung bac O-Ién vao nhirng lic nhw vay.

k- fin)

running time

n

Néu tén tai mot ham f(n) sao cho tai mét gia tri n da I&n, thoi gian thye thi chia hé
thdng khong Ién hon gia tri k.f(n) trong do k 1a mét hang sé ,thi chung ta néi rdng d6
phtrc tap thuat toan la O-lon cua f(n).

Do phirc tap clia cac thuat toan tim kiém

Bac O-lén chinh la mé hinh tinh toan thworng duoc st dung dé tinh dd phirc tap cla
thuat toan tim kiém tuyén tinh cing nhw tim kiém nhi phan.

Déi voi thuat toan tim kiém tuyén tinh, trén mang c6 dd dai n, sb vong 1ap tbi da phai
thwe hién dé co thé tim ra phan ti can thiét chinh bang n. Téng thdi gian thuc thi thuat
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toan khi do sé la k.n + ¢, trong do k la thdi gian tinh toan trong méi vong Iap va c la
thoi gian thwe thi cac budc chuén bi trwdc khi chay vong 18p (khdi tao bién dém, dat
gia tri ban dau). Chang ta khéng thé biét trwéc dwoc k do né phu thudc vao dé phirc
tap cla thuat toan nhan dién phan ttr, con ¢ thi 18 mét hang sb. Do d6 md hinh tinh
toan do phirc tap & day chi cé mot bién sb 1a n va ham f(n) ludn cho két qua la n. Ta
ndi rang dé phirc tap cla thuat toan tim kiém tuyén tinh 1a O(n) (doc la: O I1&n cda n).
P&i voi thuat toan tim kiém nhj phan, s6 vong I3p téi da phai thuc hién 1a log(n). Theo
cung mot cach phan tich nhw trén, d phirc tap cta thuat toan la O(log(n)) (doc la: O-
I&n clta 16-ga-rit cda n).

Bac O-I&n cla thuat toan tim kiém tuyén tinh va tim kiém nhj phan c6 thé biéu dién

trén cung moét hé truc toa dé nhuw sau:
Linear
search O(N)

Binary search
O(log,N)

Number of comparisons

Al

N (Number of elements)
Nhin trén so d6, ching ta cé thé thay rang & moét n dd Ién, do phirc tap ctia thuat toan

tim kiém nhi phan tang rat cham, trai nguoc véi do phirc tap cla thuat toan tim kiém
nhi phan thi tang nhanh mét cach dn dinh.

Lwu y: Nhw vay c6 thé két luan rang thuét toén tim kiém nhj phan thi c6 hiéu suét tot
hon thuét toan tim kiém tuyén tinh. Tuy nhién lwu y rang, thuét toén nhj phan chi cé
thé thurc hién duwoc trén di liéu da duoc sdp xép.

6. Cac 16i thwong gap
L&i thwérng gap #1: Chi sb dau tién 1a 1

Vi du:
1. for (leti = 1;i < array.length; i++) {
2. if (value === arrayli]) {
3. return i;
4.}
5.}

DPoan ma trén bat dau vong 13p tir chi s6 1, nghia la ti vi tri thir 2 trong mang. Nhw
vay, c6 kha nang xay ra sai st b&i vi chiing ta da bé qua phan tlr dau tién ctia mang.
Cach khac phuc: Ludn ludn bat dau véi chi sb dau tién cla mang la 0. Doan ma ding
la nhw sau:
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1. for (leti = 0; i < array.length; i++) {

2. if (value === arrayl[i]) {
3. return i;

4. 3

5.}

L&i thworng gdp #2: Duyét khéng dung phan i cudi cung
Vi du:

1. for (leti = 0; i <= array.length; i++) {

2. if (value === arrayli]) {
3. return i;

4. }

5.}

DPoan m4 trén sir dung phép so sanh (<=) khién cho vong lap duyét qua sb lwong
phan tl ctia mang (b&i vi vi tri cudi cung ctia mang 13 array.length — 1 ch&» khéng phai
la array.length). C6 2 cach khac phuc trong trwéng hop nay:

Cach 1: St dung d4u (<) thay vi dau (<=)

1. for (leti = 0; i < array.length; i++) {

2. if (value === arrayli]) {
3. return i;

4. }

5.}

Cach 2: Chi duyét dén array.length — 1 thay vi duyét dén array.length

1. for (leti=0; i <= array.length - 1; i++) {

2. if (value === arrayli]) {
3. return i;

4. }

5.}

L&i thwerng gdp #3: St dung tim kiém nhj phan trén tap dir liéu chwa duoc
sap xép
Lwu y réng thuat toan tim kiém nhj phan chi hoat déng dung trén cac tap div liéu da
duwoc sap xép. Do d6, néu dau vao la mot tap dir liéu chwa dwoc sap xép thi ching ta
co 2 lwa chon:

e Sép xép dir liéu trwde khi ap dung thuat toan tim kiém nhj phan

e S dung thuat toan tim kiém tuyén tinh thay cho thuat toan tim kiém nhj phan
L&i thworng gdp #4: Thong bao sém trong thuat toan tim kiém
Doan ma duéi day la mét tinh hubng khi viét chwong trinh tra tir dién.

- let inpWord = prompt("Nhap vao tir can tra:");
let enWords = ["Hello", "Google", "Code", "Fun'];
. let viWords = ["Xin ChéO", "Google", "Viét mé", "VUi"];

if (enWords][i] === inpWord) {
alert("Nghta cla twr nay la: " + viWords]i]);
}else {

1

2

3

4.

5. for (leti = 0; i < viWords.length; i++) {

6

7

8

9 alert("Khong tim thay tir nay trong tir dién");
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10. }
1.}

V@i cach viét nhuw trén, vong lap nao cling sé khdng bao vé viéc tim thay hodc khong
tim thdy tr vwng da nhap. L&i nay rat thuwdéng gap & nhirng ngudi méi hoc lap trinh.
Dé giai quyét tinh hudng trén, ching ta chuyén viéc thdng bao két qua ra khai vong
lap, va s dung tir khoa break dé ngat vong I&p sau khi tim thay két qua. Doan ma
dworc viét lai nhw sau:

1. let inpWord = prompt("Nhap vao tir can tra:");

2. let enWords = ["Hello", "Google", "Code", "Fun"];

3. let viWords = ["Xin chao", "Google", "Viét ma", "Vui"];
4. let foundIindex = -1;

5.

6. for (leti = 0; i < enWords.length; i++) {

7. if (enWords][i] === inpWord) {

8. foundindex = i;

9. break;

10. }

11.}

12.if (foundindex > -1) {

13. console.log('Nghia cua tir vieng la: ' + viwords[foundindex]);
14. } else {

15.  console.log('Khéng tim thay t& vieng da nhap!");

16.}

7. Bai thyc hanh

Bai 1: Tim mét gia tri trong mang st dung thuat toan tim kiém nhi phan
Muc tiéu:

Luyén tap st dung thuat toan tim kiém nhij phan

Mo ta:

Cho trwéc 1 mang cac sd nguyén da dwoc sap xép nhu sau:

array=[1,2,3,4,6,7,9, 11, 12, 14, 15, 16, 17, 19, 33, 34, 43, 45, 55, 66];

Hay tim sb c6 gia tri bang 9 dwoc lwu triF tai vi tri ndo trong mang.

Hwéng dan:

Bwéc 1: Xay dwng ham binarySearch(data, intArray) c6 2 tham sé hinh thirc 1a gia tri
can tim va mang cac sb nguyén da duoc sap xép.

1. function binarySearch(data, intArray) {

2. letlowerBound = 0; // chi s6 dau

3. let upperBound = intArray.length - 1; // chi sb cudi

4. let midPoint = -1; // chi sb gitra

5. letindex = -1;// vi tri tim thay gia tri can tim trong mang
6

7

8

9

while (lowerBound <= upperBound) {
midPoint = Math floor((lowerBound + upperBound) / 2);
if (intArray[midPoint] == data) {
10. index = midPoint;
11. break;
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12. }else {

13. if (intArray[midPoint] < data) {
14. lowerBound = midPoint + 1;
15. telse{

16. upperBound = midPoint - 1;
17. }

18. }

19. }

20. return index;

21.}

Bwéc 2: Khai bao mang cac sd nguyén da dwoc sap xép va gia tri can tim:

1.letarray =1[1,2,3,4,6,7,9, 11,12, 14, 15, 16, 17, 19, 33, 34, 43, 45, 55, 66];
2. letdata = 9;

Bwéc 3: Truyén mang cac sb6 nguyén va gia tri can tim da dwoc khai bao nhw dbi sb
ctia ham binarySearch:

1. let index = binarySearch(data, array);

Bwéc 4: Hién thj vi tri tim thay gia tri can tim trong mang:

1.if (index 1= -1) {

2. console.log(data + ' is found at the location: ' + index);
3. }else {

4. console.log('not found');

5.}

Bwéc 5: Chay va quan sat két qua.

Link ma ngudn tham khdo: https:/github.com/codegym-vn/introduction-to-
programming-with-javascript/blob/main/chapter-07/exercise-01-thuat-toan-tim-kiem-
nhi-phan.html

Bai 2: Tim mét gia tri trong mang st dung thuat toan tim kiém tuyén tinh
Muc tiéu:

Luyén tap s dung thuat toan tim kiém tuyén tinh

Mo ta:
Cho trwéc 1 mang cac sd nguyén da dwoc sdp xép nhu sau:

array =[1,2,3,4,6,7,9, 11, 12, 14, 15, 16, 17, 19, 33, 34, 43, 45, 55, 66];

Hay tim sb c6 gia tri bang 9 dwoc lwu trif tai vi tri ndo trong mang.

Huwéng dan:
Bwéc 1: Xay dwng ham linearSearch(data, intArray) c6 2 tham sé hinh thirc la gia tri
can tim va mang cac sb nguyén da duoc sap xép.

1. function linearSearch(data, intArray) {
2. letindex = -1;

3 for(let i = O;i<intArray.length;i++){
4 if(data == intArrayl[i]){
5. index = i;
6 }
7.0}

8. returnindex;
9.

}
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Bwéc 2: Khai bao mang cac sd nguyén da dwoc sép xép va gia tri can tim:

1.letarray =1[1,2,3,4,6,7,9, 11,12, 14, 15, 16, 17, 19, 33, 34, 43, 45, 55, 66];
2. letdata = 9;

Bwéc 3: Truyén mang cac s6 nguyén va gia tri can tim da dwoc khai bao nhw dbi sb
cua ham linearSearch:

1. letindex = linearSearch(data, array);

Bwéc 4: Hién thj vi tri tim thay gia tri can tim trong mang:

1. if (index = -1) {

2. console.log(data + ' is found at the location: ' + index);
3. }else{

4. console.log('not found');

5.}

Bwéc 5: Chay va quan sat két qua.

Link ma nguén tham khao:
https://github.com/codegym-vn/introduction-to-programming-with-
javascript/blob/main/chapter-07/exercise-02-thuat-toan-tim-kiem-tuyen-tinh.html

Bai 3: Tim gia tri I&n nhat va nhd nhat.

Muc tiéu:

Luyén tap s dung thuat toan tim kiém dé tim gia tri nhé nhat, I&n nhét.

Mo ta:

Van dé lap trinh may tinh thwdng lién quan dén viéc tim kiém cac gia tri toi thidu va
t6i da. Trong mét cAu truc div liéu duwoc sép xép, viéc tim kiém cac gia tri nay la mot
cbng viéc binh thwdng. Tuy nhién, tim kiém trén mot cu truc div liéu chwa dwoc phan
loai la mdt nhiém vu khé khan hon.

Hay bét dau bang viéc xac dinh chang ta tim kiém gia tri nhé nhét trén moét mang.
Thuat toan tim gia tri nhé nhat trén mét mang:

1. Gan phan t& dau tién ctia mang cho mét bién nhuw 1a gia tri nhé nhéat.

2. Béat diu lap qua mang, bat diu véi phan tlr thi hai, so sanh méi phan t& voi
gia tri nhd nhét hién tai.

3. Néu phan t&r hién tai c6 gia tri nhd hon gia tri nhd nhét hién tai, gan phan t
hién tai lam gia tri nho nhéat mai.

4. Chuyén sang phan tt tiép theo va I&p lai buwéc 3.

5. Gia tri nhd nhat dwoc lwu tri trong bién dén khi chwong trinh két thuc.

Hay cai dat thuat toan trén.

Hwéng dan:
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Bwéc 1: Xay dwng ham findMin() nhan vao mét mang. Ham lam nhiém vu tim gia tri

nhd nhat clia mang nhan vao va tra vé gia tri nhd nhat do.

1. function findMin(arr) {
2. let min = arr[0];

3. for(leti=1;i<arrlength; ++i) {
4. if (arrfi] < min) {
5 min = arrl[i];
6. }
7.0}

return min;

®

9.}

Bwéc 2: Cai dat thuat toan tim gia tri I&n nhat

Thuat toan dé tim gia tri I&n nhat hoat ddng theo mét cach twong tw. Chi dinh phan tr
dau tién ctia mang la gia tri I&n nhat va sau d6 13p phan con lai ciia mang, so sanh
tirng phan t& v&i gia tri cwe dai hién tai. Néu phan t& hién tai I&n hon gia tri cuc dai

hién tai, gia tri cia phan t&r d6 dwoc lwu trir trong bién.
Xay dwng ham findMax():

1. function findMax(arr) {
2. let max = arr[0];

3. for(leti=1;i<arrlength; ++i) {
4. if (arrfi] > max) {
5 max = arrli];
6. }
7.0}

return max;

®

9.}

Bwéc 3: Xay dwng chwong trinh tim ca gia tri nhé nhat va gia tri I&n nhat ctia mot

mang

1. let nums = [];

2. for(leti=0;i<100; i++) {

3. numsli] = Math.random()*100;

4.}

5. for(leti = 0; i < nums.length; i++) {

6. document.write(nums[i] +"");

7.}

8.

9. let minValue = findMin(nums);

10. document.write("<br/>");

11. document.write("The minimum value is: " + minValue);
12.

13. let maxValue = findMax(nums);

14. document.write("<br/>");

15. document.write("The maximum value is: " + maxValue);

Bwéc 4: Thuc thi chwong trinh quan sat két qua:
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34293216271816672562871 748485482079
888596287214909570838325934371020
16323987 3175160809564947390705873
6868 122811102472124887940223624312
98 12668744491533115100177264193571
5890335512419127147172

The minimum value is: 2

The maximum value is: 100

Link ma nguén tham khao: https:/github.com/codegym-vn/introduction-to-

programming-with-javascript/blob/main/chapter-07/exercise-03-tim-min-max.html

8. Bai tap

Bai 1: Tim sb dién thoai

Cho mot danh sach cac sb dién thoai di dong cua nhiéu nha mang khac nhau. Hay
viét mot ham dé hién thi cac sb di dong thudéc nha mang Viettel.

Bai 2: Game doan sb
Hay xay dwng mét (rng dung game doan sé dwoc mé ta nhw sau: Ngudi choi dwoc
phép bi mat chon trwdc mot sd nam trong khodng tir 1 dén 100. Nhiém vu cla ng
dung sé 1a doan xem nguoi choi da chon sb nao trong khoang do.
ng dung thwc hién viéc nay bang cach hdi ngwdi choi va ngudi choi sé phai tra 1o
trung thuc.
Cau hdi sé c6 dang: “C6 phai sb ban chon 1a X hay khéng? Néu khéng phai thi hay
cho téi biét 1a né I&n hon hay nhé hon X?
Nguwoi choi sé phai tra |oi 1 trong 3 trwong hop:

e Sb t6i chon chinh la X: trd choi két thuc

e S6 t6i chon nhé hon X: (rng dung tiép tuc hdi cau tiép theo

e S6 t6i chon Ién hon X: (rng dung tiép tuc hdi cau tiép theo
Goi y: Ban chét cla tro choi nay d6 1a trién khai thuat toan tim kiém nhi phan.
Bai 3: Trién khai thuat toan tim kiém nhi phan bang cach st dung ham dé
quy
Hay viet mét ham dé quy dé trién khai tim kiem nhj phan ma khéng str dung vong lap.
Geoi y: Xem lai néi dung vé Ham dé quy trong Chuong 6.

9. Bai kiém tra
Cau 1: Do phurc tap tét nhat cta thuat toan tim kiém tuyén tinh 142
a) O(n)
b) O(logn)
c) O(nlogn)
d) O(1)
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Cau 2: Do phirc tap té nhat cha thuat toan tim kiém nhj phan 1a gi?
a) O(logn)
b) O(nlogn)
) O(1)
d) O(n)
Cau 3: V&i mot mang sé nguyén da duoc sap xép theo trat tw giam dan thi thuat toan
tim kiém nao c6 hiéu qua nhéat?
a) Thuat toan tim kiém tuyén tinh
b) Thuat toan tim kiém nhi phan
Cau 4: Thuat toan tim kiém nao la tét nhat cho mot danh sach 16n
a) Tim kiém tuan ty
b) S& dung vong lap for-in
c) Tim kiém nhi phan
Cau 5: Trung binh, mét thuat toan tim kiém tuan tw s& mat N / 2 sé lan so sanh cho
mot danh sach kich thuwéc N.
a) bung
b) Sai
Cau 6: Diéu sau day dwoc la dung dbi véi thuat toan tim kiém nhj phan?
a) C6 thé ap dung v6i div liéu da dwoc sap xép theo trat tw tdng dan
b) C6 thé ap dung véi dir liéu da dwoc sép xép theo trat tw giam dan
c) Cé thé ap dung véi div liéu chwa dwoc sap xép

Dap an: Cau 1: d; Cau 2: a; Cau 3: b; Cau 4: c; Cau 5: a; Cau 6: ava b;

10. Téng két

e Tim kiém di liéu la mét thao tac dwoc thuwe hién thuwéng xuyén trong cac trng
dung

e Thuat toan tim kiém tuyén tinh hoat déng dwa trén co' ché duyét qua lan lwot
tat ca cac phan tv

e Thuat toan tim kiém nhi phan hoat déng dwa trén co ché chia nhé tap di liéu

e Thuat toan tim kiém nhj phan chi cé thé thwc hién dwoc trén tap div liéu da
duoc sap xép

e DO phirc tap cla thuat toan |a mét dai lwong dé do tinh hiéu qua ctia mot thuat
toan

e Do phirc tap cda thuat toan tim kiém nhi phan 1a nhé hon so v&i dd phire tap
cla thuat toan tim kiém tuyén tinh
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Chwong 8 - Thuat toan sap xép

Sap xép dwoc di¥ liéu theo cac trat tw va tiéu chi khac nhau

1. Muc tiéu

Liét ké dwoc cac trwong hop ap dung cla thuat toan sap xép

Trinh bay dwoc thuat toan sép xép Nbi bot

Cai dat dwoc thuat toan sép xép Nbi bot

Trinh bay dwoc thuat toan sép xép Chon

Cai dat dwoc thuat toan sap xép Chon

Trinh bay dwoc thuat toan sép xép Chén

Cai dat dwoc thuat toan sap xép Chén

Phan biét dwoc dd phirc tap clia cac thuat toan sap xép dé cé lwa chon phu
hop

2. Gidi thiéu

Sép xép 1a thao tac thay dbi vi tri ctia cac phan tir trong mét danh sach dé thod man
moét tiéu chi nhéat dinh. Ching ta thwdng gép cac danh sach co trat tw, chang han danh
sach thi sinh dy thi trong mét ky thi Dai hoc dwoc sdp xép theo tén, danh sach cac
qudc gia theo dé I&n cla dién tich, danh sach khach hang theo tong gia tri hop déng,
v.v. Bé thuc hién dwoc thao tac thay ddi vi tri ctia cac phan t&r mét cach hiéu qua,
ching ta sé& can nghién ctru nhiéu thuat toan sap xép khac nhau.

Do phirc tap clia mét thuat toan sap xép phu thudc vao sb lwong phép so sanh va sbé
lwong phép hoan vi can phai thwe hién. Téi wu héa hai dai lwong nay chinh la muc
tiéu clia cac thuat toan sap xép. Cé nhiéu thuat toan sap xép khac nhau, tly thudc
vao kich thwéc va cach phan phdi clia cac phan t&r trong danh sach dau vao ma mbi
loai thuat toan thé hién mét wu thé riéng.

Két thuc chwong nay, ching ta c6 thé lwa chon trién khai mot sé thuat toan sap xép
khac nhau dé phu hop véi cac tinh hudng cu thé. Chung ta sé khao sat 3 thuat toan
co ban bao gdm: Sdp xép Nbi bot, Sdp xép Chén, S3p xép Chon.

3. Thuat toan sap xép ndi bot

Sap xép néi bot (bubble sort) 1a mot thuat toan sép xép don gién, véi thao tac co ban
la so sanh hai phan tt& k& nhau, néu ching chwa dirng dung thir tw thi déi chd (swap)
cho nhau, viéc dbi chd nay dwoc 18p di l&p lai cho dén khi khéng con phan t&r nao
dirng khdéng dung thi tw.
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C6 thé tién hanh theo hwdng tir trén xudng (bén trai sang) hoac tir dwdi 1én (bén phai
sang). Sap xép ndi bot con cé tén la sép xép béng so sanh trwc tiép. N6 str dung phép
so sanh cac phan t& nén la mot giai thuat sap xép kiéu so sanh.

Giai thuat nay khong thich hgp st dung v&i cac tap di liéu Ién khi ma do phirc tap
trong trwéng hop xau nhéat va trwdng hop trung binh 14 O(n?) véi n 1a sb phan ti.
Giai thuat sap xép ndi bot la giai thuat cham nhéat trong sb cac giai thuat sap xép co
ban. Giai thuat nay con cham hon giai thuat déi ché truc tiép méac du sé 1an so sanh
bang nhau, nhwng do dbi chd hai phan t&r ké nhau nén sé lan dbi ché nhiéu hon.
Thuat toan nay c6 tén goi la “ndi bot” vi hinh twong cac gia tri nhd hon (trong trwéong
hop sép xép gidm dan) hodc I&n hon (trong treéng hop sap xép tang dan) 1an luot
ndi I&n phia trén cha danh sach.

Giai thuat

Sap xép tw trén xubng

Gia slr day can sép xép co n phan tl, trat tw sap xép la tang dan. Khi tién hanh t
trén xubng, ta so sanh hai phan t& dau tién, néu phan t& ding trwdc I6n hon phan tir
dirng sau thi d6i chd ching cho nhau. Tiép tuc lam nhw vay v&i cdp phan t& the hai
va thi ba va tiép tuc cho dén cubi tap hop di liéu, nghia la so sanh (va dbi ché néu
can) phan tlr tht n-1 v&i phan tlr thir n. Sau bwéc nay phan t& cudi cung chinh [
phan tlr I&n nhat cla day.

Sau d6, quay lai so sanh (va dbi ché néu can) hai phan t&r du cho dén khi gap phan
ter thir n-2....

Ghi cha: Néu trong mét 1an duyét, khéng phai déi ché bét cir cdp phén tr nao thi
danh sach da duoc sdp xép xong.

Vi du: D& sap xép 6 phan tlr (2 9 5 4 8 1) theo trat tw ting dan:

Chung ta so sanh hai phan tir dau tién 1a 2 va 9, chung da dang trat tw cho nén khéng
can hoan dbi gi ca.

Tiép theo chuing ta so sanh hai phan t&r 1a 9 va 5, ching dang khéng & dung trat tw (5
phai dirng trwéc 9) cho nén ching ta phai hoan déi vi tri clia 2 phan tir nay.

Tiép theo chuing ta so sanh hai phan tir /a 9 va 4, phai hoan déi vi tri clia ching.

Tiép theo chuing ta so sanh hai phan tir 9 va 8, phai hoan dbi vi tri clia ching.

Cudi cling so sanh hai phan t&r 9 va 1, phai hoan ddi vi tri cia chung.
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Két thuc lwot thir nhat, s6 9 da dwoc “ndi” 1én trén cung. Chung ta sé thuc hién lwot
th&r hai v&i 5 phan tir con lai la (2 5 4 8 1). Két thuc lwot thir hai thi s6 8 s& dwoc ndi
lén. Va c nhw vay cho dén khi tt ca cac phan t& ding dung & vi tri cia no.

Lot thir hai — S 8 duoc “ndi” IEn

Luwot thir ba — S6 5 duoc “néi” 1én

Luwot thiy tr— S6 4 dwoce “ndi” 1én

-

Luwot thtr ndm — S6 2 duwoc “ndi” 1én
Sap xép tv duwdi lén
Sép xép tir dwdi lén so sanh (va dbéi chd néu can) bat dau tr viéc so sanh cdp phan
t&r thtr n-1 va n. Tiép theo la so sanh cap phan t& th&r n-2 va n-1,... cho dén khi so
sanh va dbi chd cap phan t&r thir nhat va thr hai. Sau buédc nay phan t& nhd nhat da
dwoc “ndi” 1én vi tri trén cung (n6 giéng nhw hinh anh ctia cac "bot" khi nhe hon duwoc
ndi I&n trén). Tiép theo tién hanh v&i cac phan tir tir thir 2 dén thir n.
Ma gia

Sap xép tw trén xubng

1. procedure bubble_sort1(list L, number n) //n=listsize
2. For number i from n downto 2

3 for number j from 1 to (i - 1)

4 if L[j] > L[j + 1] //néu ching khong ding th tw
5. swap(L[j], L[j + 1]) /@i ché ching cho nhau
6 endif

7 endfor

8 endfor

9. endprocedure

Sap xép tv duwédi lén

1. procedure bubble_sort2(list L, number n) //n=listsize
2. For number i from 1 to n-1

3. for number j from n-1 downto i

4. if L[j] > L[j + 1] //néu ching khong ding th tw
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5 swap(L[j], L[j + 1]) /@i ché ching cho nhau
6 endif

7. endfor

8 endfor

9. endprocedure

Cai dat thuat toan sap xép nébi bot

1. function bubbleSort(items) {

2. letlength = items.length;

3. for(leti=0;i<length;i++) {

4 for (letj=0;j< (length -i-1); j++) {
5. if (itemsl[j] > items[j + 1]) {

6 let tmp = items][j];

7 items[j] = items[j + 1];

8 items[j + 1] = tmp;

9

}

4. Thuat toan sap xép chén

Y twdng

Sép xép chén (insertion sort) thyc hién sp xép mot day sb bang cach duyét tirng
phan t& va chén phan tlr d6 vao vi tri thich hop trong mét danh sach con méi sao cho
danh sach con luén ludn dwoc duy tri dwéi dang da qua sap xép.

Vi du: D& sép xép mdt danh sach cac sd (2 9 5 4 8 1 6) theo trat tw tang dan. Budc
dau tién, danh sach con méi chi chira phan tir dau tién dé la sé 2. Tiép theo, ching
ta s& chén s6 9 vao trong danh sach con d6, vi s6 9 Ién hon 2 cho nén sb chi phai
dwoc “chén” vao phia sau 2. Sau d6, ching ta sé& chén s6 5 vao trong danh sach con,
vi 86 5 1&6n hon 2 nhwng lai nhd hon 9 cho nén sé dwoc chén vao gitra hai sb nay.
Twong tw nhw vay cho cac sb con lai cho dén khi tat ca cac sé déu dwoc chén vao
danh sach con.

Bwéc 1: Danh sach con chi cé mét phan
g s 4 8 1 6 tor bar} dau la {2} Chang ta chén sb 9 vao
sau so 2.

ﬁ Bwéc 2: Danh sach con da duwoc sap
G5 4 B 1 B xép 1a {2, 9}. Chen sb 5 vao danh sach
con.

Bwéc 3: Danh sach con da dwoc sap
‘ I xép 1a {2, 5, 9}. Chén sb 4 vao danh sach
g B L @ con.

/codegym.vn/ - 155




CODEGYM

Bwéc 4: Danh sach con da duwoc sap
xép la {2, 4, 5, 9}. Chén sb 8 vao danh
sach con.

Bwéc 5: Danh sach con da dwoc sap
xép la {2, 4, 5, 8, 9}. Chén sb 1 vao danh

D o § = B O = | 6
sach.
Bwéc 6: Danh sach con da duwoc sap
{ | xép 1a {1, 2, 4, 5, 8, 9}. Chén sb 6 vao
5 8 e () = )
danh sach.
] i i " Bwéc 7: Toan bd danh sach da duwoc

sap xép.

Qua tri chén lan luot céc sé vao dung vi tri

Qua trinh “chén” dwoc dién ra bang cach dich chuyén cac phan tir & phia sau vj tri
mudn chén dé tao mét chd tréng cho phan t& méi. Chang han nhw & Buwdc 3 & trén,
dé chén sb 4 vao vi tri trwdc sb 5 thi ching ta phai dich chuyén sb 9 va sé 9 vé phia

sau dé tao mot khoang tréng trwde sb 5.

Tist

(01 [1] [2] [3]1 [4] [5] [6]

2 5 9 4

Bwéc 1: Lwu gia tri 4 vao mot bién tam

Tist

01 [1]1 [2] [3] [4] [5] [e]

2 3 )

Bwéc 2: Dich chuyén phan t& & vij tri
list[2] sang vi tri list[3].

Tist

(0] [1] [2] [3] [4] [5] [6]

2 5 9

Bwéc 3: Dich chuyén phan t&r & vij tri
list[1] sang vi tri list[2].

Hst

(01 (1] [2] (3] C4]1 (5] (61

2 4 5 9

Bwéc 4: Gan gia tri cia bién tam vao vi
tri list[1].

Qua trinh dich chuyén dé chén mét phan ti vao ding vj tri

Giai thuat
T mo ta trén ta da cd mot blre tranh khai quat cho giai thuat sdp xép chén, ching ta
sé c6 cac buwdc co ban cho gidi thuat nhw sau:

1. for (leti=1; i <list.length; i++) {
2. chén phan t& list[i] vao danh sach con list[0..i-1] sao cho danh sach list[0..i] ludn dwoc sép xép

3.}

Cai dat thuat toan sép xép chén

1. function insertionSort(items) {
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for (leti=1;i<items.length; i++) {
let current = items]i];

}

let] = i-1;

while (j >= 0 && items]j] > current) {
items[j+1] = items]j];

j==
}

items[j+1] = current;

return items;

CODEGYM

5. Thuat toan sap xép chon

Y twdng
Chéng han, néu ching ta mudn sap xép mot danh sach theo trat tw tdng dan. Chung
ta sé tim ra phan t& nhd nhét trong danh sach, rbi dwa phan t& do6 vé vi tri dau tién.
Sau d6, ching ta tim phan tlr nhd nhat trong danh sach con lai (trir phan t& dau tién
trvdc d6) va dwa né vé vi tri dau tién trong danh sach con lai d6, clr nhw thé cho dén
phan t&r cudi cung.
Vi du: Dé sap xép danh sach cac sé {2, 9, 5, 4, 8, 1, 6} sir dung thuat toan sép xép
chon, ching ta sé tién hanh cac budc nhw sau:

Bwéc 1: Tim dwoc phan t&r nhé nhét
trong danh sach do la 1. Hoan déi vi tri
clia s6 1 cho s6 2 (nam & vij tri dau tién).

Bwéc 2: Danh sach con lai la {9, 5, 4, 8,
2, 6}, loai trir sb6 1 vi n6 da duwoc sap xép.
Tim dwoc phan t&¢ nhd nhét 1a 2, hoan
ddi vi tri cha s6 2 v&i s6 9 (ndm & vi tri
dau tién ctia danh sach con lai).

Bwéc 3: Danh sach con lai la {5, 4, 8, 9,
6}.

Tim dwoc phan tr nhé nhét 1a 4, hoan
ddi vi tri cha sb 4 vdi sb 5.

swap

9 5 4
swap
Y \
9 5 4 8 2
swap
5 4 8
5

Bwéc 4: Danh sach con laila {5, 8, 9, 6}.
Tim dwoc phan t& nhé nhét la 5, nhung
khéng can hoan déi vi né da nam & vi tri
dau tién.
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swap Bwéc 5: Danh sach con lai la {8, 9, 6}.
vy Tim duwoc phan t& nhé nhét 1a 6, hoan
1 2 4 5 8 9 6 dbi vi tri s6 6 v&i s6 8.
swap Bwéc 6: Danh sach con lai la {9, 8}.
' Tim dwoc phan t& nhé nhét 1a 8, hoan
T 5 6 9 8

ddi vi tri ctia s6 8 va s 9.

Bwéc 7: Danh sach con lai chi mét phan
t& duy nhat 1a sé 9.

Khong can thuc hién thém thao tac nao
nira. Danh sach da dwoc sap xép.

Qua tri sdp xép chon l&n luot cac sé vao ding vj tri

Giai thuat
T moé td & trén, ching ta cé thé c6 moét gidi thuat cho thuat toan sép xép chon nhw
sau:

1. for (inti=0;i <listlength - 1; i++) {

2. tim phan ttr nhé nhét trong danh sach list[i..list.length-1];

3. hoan ddi phan ttr nhd nhat v&i phan ti list[i] néu can thiét

4./ list[i] @& ndm dung vi tri cGa né.

5. //1an &p tiép theo dwoc thyc hién trong danh sach con lai list[i+1..list.length-1]
6.}

Cai dat thuat toan sép xép chon

1. function selectionSort(arr) {

2. let minindex, temp, len = arr.length;
3. for(leti=0;i<len;i++){

4. minindex = i;

5. // tim index ca gia tri nhd nhét
6. for (let j=i+1;j<len;j++){

7. if(arr[j] < arr[minindex]) {

8. minindex = j;

9. }

10. }

11.

12. /1 Bbi chd

13. temp = arrli];

14. arr[i] = arr[minindex];

15. arr[minindex] = temp;

16. }

17. return arr;

18.}
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6. Cac 16i thwong gap

L6i thworng gap #1: Duyét khéng dung danh sach

Trong céac thuat toan sép xép, chung ta lam viéc nhiéu véi cac danh sach/mang va
vong lap, do d6 rat d& méc phai cac 16i lién quan dén chi sb bat dau va két thuc cla
danh sach. Hay rat chu y dén nhirng noi ma chung ta cé st dung cac phan tlr dau
(chdng han nhuw list[0] hodc list[1], va nhitng phan t& cubi (chdng han nhw
listflist.lenght] hoc listflist.length — 1].

L&i thwerng gap #2: St dung nham chi sé

Trong céac thuat toan sép xép thi thwerng cé nhiéu vong 1ap 16ng nhau, do d6 sé co
cac bién khac nhau dé dai dién cho cac chi s6. Théng thuwéng ching ta sé dung cac
bién i, j, k... d& dai dién cho cac chi sb Ian lwot tir vong 18p ngoai cling cho dén bén
trong.

Hay rat chu y dén nhirng noi cé truy xuat dén cac phan tlr & trong vong lap 16ng nhau,
chang han nhw listfi], list[j], list[k]...

8. Bai thwec hanh

Bai 1: Trién khai thuat toan sap xép ndi bot
Muc tiéu:
Luyén tap trién khai thuat toan sép xép ndi bot.

Mo ta:
Hay viét mot ham trién khai thuat toan sap xép ndi bot. Ham nay cé mé ta nhu sau:
function bubbleSort(arr, asc);
Trong do:
e arrla mot mang bat ky
e asc la trat tw ma chung ta mudn sép xép, néu asc co gia tri true thi sép xép
theo trat tw tang dan, con néu asc co gia tri false thi sép xép theo trat tw giam
dan.
Hwéng dan:
e Hay tham khao thuat toan va ma ngudn trong Muc 3 — Thuat toan sap xép nébi
bot dé viét mot ham trién khai thuat toan sép xép ndi bot
e Hay thir nghiém v&i mot mang sb nguyén theo trat tw giam dan
e Hay th&r nghiém vé&i mét mang chudi theo trat tw tang dan
Link ma nguén tham khao:

https://qgithub.com/codegym-vn/introduction-to-programming-with-

javascript/blob/main/chapter-08/exercise-01-sap-xep-noi-bot.html
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Bai 2: Trién khai thuat toan sap xép chén
Muc tiéu:
Luyén tap trién khai thuat toan sép xép chen.
Mo ta:
Hay viét mot ham trién khai thuat toan sap xép chén. Ham nay cé mé ta nhw sau:
function insertionSort(arr, asc);
Trong do:
e arrla mot mang bat ky
e asc la trat ty ma chung ta mudn sép xép, néu asc co gia tri true thi sép xép
theo trat tw tang dan, con néu asc co gia tri false thi sép xép theo trat tw giam
dan.
Hwéng dan:
e Hay tham khao thuat toan va ma ngudn trong Muc 4 — Thuat toan sap xép chén
dé viét mot ham trién khai thuat toan sép xép chén
e Hay thir nghiém v&i mot mang sb nguyén theo trat tw giam dan
e Hay th&r nghiém vé&i mét mang chudi theo trat tw tang dan
Link ma nguén tham khao:

https://github.com/codegym-vn/introduction-to-programming-with-

javascript/blob/main/chapter-08/exercise-02-sap-xep-chen.html

Bai 3: Trién khai thuat toan sap xép chon
Muc tiéu:
Luyén tap trién khai thuat toan sép xép chon.
Mo ta:
Hay viét mot ham trién khai thuat toan sap xép chon. Ham nay cé mé ta nhw sau:
function selectionSort(arr, asc);
Trong do:
e arrla mot mang bat ky
e asc la trat tw ma chung ta mudn sép xép, néu asc cé gia tri true thi sép xép
theo trat tw tang dan, con néu asc co gia tri false thi sép xép theo trat tw giam
dan.
Hwéng dan:
e Hay tham khao thuat toan va ma ngudn trong Muc 3 — Thuét toan sap xép chon
dé viét mot ham trién khai thuat toan sap xép chon
e Hay thir nghiém v&i mot mang sb nguyén theo trat tw giam dan
e Hay th&r nghiém vé&i mét mang chudi theo trat tw tang dan

/codegym.vn/ - 160



CODEGYM

Link ma nguén tham khao:

https://qithub.com/codegym-vn/introduction-to-programming-with-

javascript/blob/main/chapter-08/exercise-03-sap-xep-chon.html

9. Bai tap
Bai 1: Minh hoa thuat toan sap xép ndi bot
Muc tiéu:
Hiéu ré vé co ché hoat ddng cla thuat toan s&p xép ndi bot.
Mo ta:
Hay hién thi tAt ca cac két qua cla tirng buwdc sap xép dé hiéu hon vé thuat toan sap
xép nédi bot.
Bai 2: Minh hoa thuat toan sap xép chén
Muc tiéu:
Hiéu rd vé co ché hoat ddng cla thuat toan sép xép chen.
Mo ta:
Hay hién thi tt ca cac két qua cla tirng buwdc sap xép dé hiéu hon vé thuat toan sap
xép chén.
Bai 3: Minh hoa thuat toan sap xép chon
Muc tiéu:
Hiéu ré vé co ché hoat ddng cla thuat toan sép xép chon.
Mo ta:
Hay hién thi tt ca cac két qua cla tirng buwdc sap xép dé hiéu hon vé thuat toan sap
xép chon.
Bai 4: N6i mang da dwoc sap xép
Muc tiéu:
Luyén tap trién khai thuat toan sép xép chen.
Mo ta:
Hay viét mot ham dé ndi hai mang arr1 va arr2 trong dé6 mang arr1 da duwoc sép xép.
Két qua 1a mang arr1 sé bao gébm cac phan tlr cla arr2 va van gitv dwoc trat tw sap
xép. Ham nay c6 mé ta nhu sau:
function orderedMerge(arr1, arr2);

Trong do:

e arr1la mot mang da dwoc sap xép

e arr2la mét mang bét ky
Vi du, ndi mang [1, 3, 5, 8 9] v&imang [2, 1, 7, 4] thi s& dwoc mang [1, 1, 2, 3, 4, 5,
7.8 9].

/codegym.vn/ - 161



CODEGYM

10. Bai kiém tra
Cau 1: Do phrc tap cuia thuat toan sap xép ndi bot Ia bao nhiéu?
a) O(n)
b) O(log(n))
c) O(n?)
d) O(1)
Cau 2: Do phlrc tap clia thuat toan sap xép chén |a bao nhiéu?
a) O(n)
b) O(log(n))
c) O(n?)
d) O(1)
Cau 3: Do phlrc tap cuia thuat toan sap xép chon |a bao nhiéu?
a) O(n)
b) O(log(n))
c) O(n?)
d) O(1)
Cau 4: Néu mot danh sach cé n phan t&r va da dwoc sap xép thi thuat toan sap xép
ndi bot sé& thwc hién bao nhiéu phép so sanh?
a) n
b) n—1
c) nl!
d) (n—1)!
Cau 5: Trong thuat toan sap xép chon, néu chiing ta muén sap xép theo trat tw giam
dan thi thao tac d4u tién 1a sé tim ra phan tlr nhd nhat hay I&n nhét?
a) Tim phan t& nhd nhat
b) Tim phan to l&n nhat

Cau 6: Diéu nao sau day la dung déi véi thuat toan tim kiém nhi phan?
a) C6 thé ap dung v6i div liéu da dwoc sap xép theo trat tw tdng dan
b) C6 thé ap dung v&i dir liéu da dwoc sép xép theo trat tw giam dan
c) Cé thé ap dung véi div liéu chwa dwoc sap xép

DPap an: Cau : d; Cau 2: c; Céau 3: c; Cau 4: b; Cau 5: b; Cau 6: ava b.
11. Téng két

e Thuat toan sép xé&p ndi bot so sanh hai phan tt lién ké nhau va hoan ddi vi tri
cho nhau néu can thiét
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Thuat toan sap xép chén duyét 1an lwot qua phan tlr va chén né vao vi tri phu
hop trong mdt danh sach con

Thuat toan sép xép chon tim ra phan tlr nhd nhét (ho&c I&n nhét) trong danh
sach va dwa no vé vj tri dau tién (hodc cubi cung)

Do phurc tap trong tredng hop té& nhét ctia cac thuat toan sap xép chén, sép
xép chon, s&p xép ndi bot 1a O (n?)
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Tong két

Nhw vay la ban da hoan thanh dwoc cudn sach nay, hiéu dwoc nhivng khai niém nén
tdng nhéat trong 1ap trinh, cé dwoc nhirng ki ndng c&n ban nhat dé cé thé tao ra duwoc
nhirng chwong trinh phan mém mét cach bai ban. Ban nén biét rang, trong khuén khd
ctia mot cubn sach nhap mén, ching ta chi méi tiép can dwoc nhirng phan can ban
nh4t danh cho ngwdi mai bat dau, do vay dé tiép tuc phat trién nang lwc day da thi
ban van sé phai tiép tuc viéc hoc. Cubn sach nay hoan thanh nhiém vu cua né la giup
cho ban cé mot khéi dau thuan lgi va bai ban nhét.

Cac ndi dung chinh ma ban da hoc trong cudn sach la:
Gidi thiéu tbng quan vé lap trinh

Bién, kiéu di liéu va toan ter

Cau lénh diéu kién

Cau lénh lap

Mang

Ham

Thuat toan tim kiém

Thuat toan sap xép

Ban hay d&c biét cha y dén cac phan Ma sach trong tivng chwong, vi day 1a nhirng
hwéng dan quan trong dé sau nay ban hinh thanh dwoc ky luat va théi quen 1ap trinh
tr té.

Doi ngii tac gia rat cdm on ban da danh gia cao gia tri va st dung cudn sach nay tron
ven. Trong qua trinh bién soan cudn sach, chéc han sé& c6 mét s6 ndi dung duoc trinh
bay chwa théa dang, hodc co cac 16i nhd. Ddi ngil tac gia rat vui long néu nhan duoc
cac phan héi clia cac ban dé cai thién cho cac phién ban sau tai >>hom thw gop y<<

Quét QR code dé truy cap Hom thw gép y!
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Tai nguyén lap trinh

Trong khuén khd ctia CodeGym, chung t6i cé cung cap thém rat nhiéu nhirng tai
nguyén khac phuc vu cho ngwdi hoc, ban cé thé truy cap cac trang web sau dé tim
hiéu thém.

Website CodeGym https://codegym.vn/

Kién thirc 1ap trinh https://kienthuclaptrinh.vn/
Hoc JavaScript https://hocjavascript.net/
Hoc Java https://hocjava.com/

Hoc Spring Boot https://hocspringboot.net/
Hoc PHP https://hocphp.net/

Hoc Laravel https://hoclaravel.net/

Hoc Spring MVC https://hocspringmvc.net/
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HO tro tw van, dinh hwdng

Déi ngli chuyén gia tai CodeGym ludn sdn sang tw van, dinh huwéng va gidi dap cac
thdc méc vé nghé 1ap trinh, ban co6 thé két ndi véi CodeGym dé duoc hd tro theo
thong tin dwdi day:

Nha sb 23, L6 TT-01, KBT Mon City,
dwong Ham Nghi,

My Binh 2, Nam T Liém, Ha Noi
info@codegym.vn
facebook.com/codegym.hn
codegym.vn

0246 253 8829

133 Ly Thuwong Kiét, Tp Béng Ha,
Quang Tri

quangtri@codegym.vn
https://www.facebook.com/LaptrinhQT
codegym.vn/trung-tam-codegym-
quang-tri

0702 723 723 - 0977 376 416

Tang 2, tda 17T4 Hapulico, sd 1 Nguyén
Huy Twéng,

Thanh Xuan, Ha Noi

info@codegym.vn
facebook.com/codegym.vn
codegym.vn

0246 253 8829

S6 280 Tran Hwng Pao, phuwong An
Hai Tay, quan Son Tra,

Tp Ba Nang

danang@codegym.vn
facebook.com/codegymdanang
danang.codegym.vn

0236 651 7021

28 Nguyén Tri Phwong, Phwong Phu
Nhuan, Tp Hué

hue@codegym.vn
facebook.com/codegymhue
hue.codegym.vn

0234 629 1888

21K Nguyén Van Troi, Phwong 12,
Quan Phu Nhuan, Tp HCM
saigon@codegym.vn
facebook.com/codegymsaigon
codegym.vn

083 997 3636 - 0985 481 005

Tang 11, tda nha MD Complex, sb 68
Nguyén Co Thach, Phwéng Cau Dién,
Quéan Nam Tw Liém, Tp Ha Noi
online.codegym.vn
facebook.com/huanluyenlaptrinhonline
0989 965 376

QL 32 - Lai X4& - Kim Chung - Hoai Buc
- Ha Noi

https://ibs.thanhdo.edu.vn/
facebook.com/hockysucongnghethongt
in

093 368 62 66
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Poéi ngl tac gia

Nguyén Khéc Nhat
Nguyén Khanh Tung
Nguyén Binh Son
Phan Van Luan
Dwong Trung Diing
bang Huy Hoa
Dw Thanh Hoang
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