Gi&o trinh Tin hoc 11 — Truwong THPT chuyén Nguyén Chi Thanh — Bak Nong.

SO GIAO DUC - PAO TAO PAK NONG
TRUONG THPT CHUYEN NGUYEN CHi THANH

memset (prime, true, sizeof (prime)) ;

freopen("timso.inp","r",stdin);
freopen ("timso.out", "w",stdout) ;
ios base::sync with stdio(0);
cin.tie(0);

cout.tie(0);

const long long INF = 1e=18;

Gia nghia, thang 8 nam 2018
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§1. KHAI NIEM LAP TRINH VA NGON NGO’ LAP TRINH

Nhu da biét, moi bai toan cé thuét toan déu c6 thé giai dugc trén may tinh dién tir. Khi giai bai toan trén
may tinh dién tir, sau cac budc xac dinh bai toan va xay dung hoac lya chon thuat toan kha thi la budce lap
trinh.

Lap trinh 1a st dung cAu trac dir liéu va cac cau 1énh cua ngdn ngit 1ap trinh cu thé dé mé ta dir lidu va
dién dat cac thao tac cua thuat toan. Chuong trinh viét bang ngdn ngit lap trinh bac cao néi chung khong
phu thudc vao mdy, nghia 1a mot chuong trinh c¢6 thé thuc hién trén nhiéu méay. Chuong trinh viét bing
ngon ngit may co6 thé dugc nap truc tiép vao bo nhé va thyce hién ngay con chuong trinh viét bang ngon ngir
1ap trinh bac cao phai dugc chuyén doi thanh chuong trinh trén ngén nglt may maéi c6 thé thuc hién duogc.

Chuong trinh dic biét ¢6 chirc ning chuyén doi chuong trinh dugc viét bang ngdn ngir 1ap trinh bac cao
thanh chuong trinh thye hién dugc trén may tinh cu thé dugc goi 1a chuwong trinh dich.

Chuong trinh dich nhan du vao 1a chuong trinh viét bang ngon ngit 1ap trinh bac cao (chuong trinh
nguodn) thuc hién chuyén do6i sang ngdn nglr may (chuong trinh dich).

Chwong trinh nguén . ” Chwong trinh dich . Chuwong trinh dich

Xét vi du, ban chi biét tiéng Vi¢t nhung can gidi thicu vé truong cuia minh cho doan khéach dén tir nudce
M, chi biét tiéng Anh. C6 hai cach dé ban thuc hién diéu nay.

Cdch thir nhdt: Ban noi bang tiéng Viét va nguoi phién dich giup ban dich sang tiéng Anh. Sau mdi ciu
hodc mot vai cdu gidi thiéu tron mot ¥, nguoi phién dich dich sang tiéng Anh cho doan khach. Sau dé, ban
lai gidi thiéu tiép va ngudi phién dich lai dich tiép. Viéc gidi thiéu clia ban va viéc dich cua nguoi phién
dich luan phién cho dén khi ban két thic ndi dung gidi thi¢u cua minh. Céch dich tryc tiép nhu vay duoc goi
la thong dich.

Cdch thir hai: Ban soan ndi dung gidi thi¢u clia minh ra gidy, nguoi phién dich dich toan bo noi dung
d6 sang tiéng Anh rdi doc hoic trao van ban da dich cho doan khach doc. Nhu vay, viéc dich dugc thuc hién
sau khi nd1 dung gidi thi¢u da hoan tat. Hai cong viéc do dugc thuc hién trong hai khoang thoi gian doc lap,
tach biét nhau. Céach dich nhu vay duoc goi 1a bién dich.

Sau khi két thuc, v6i cach thir nhat khong c6 mot van ban nao dé luu trit, con véi cich tha hai c6 hai
ban gidi thi¢u bang tiéng Viét va bang tiéng Anh c6 thé luu trir dé dung lai vé sau.

Tuong tu nhu vay, chuong trinh dich c6 hai loai 1a thong dich va bién dich.

a) Thong dich

Thong dich (interpreter) dugc thuc hi¢n bfmg cach 1ap lai day cac budc sau:

® Kiém tra tinh ding dan cta cau 1énh tiép theo trong chuong trinh ngudn;

@ Chuyén dbi cau 1énh d6 thanh mot hay nhiéu cau 1énh tuong g trong ngdn ngit may;

® Thuc hién cac cau 1énh vira chuyén d6i duoc.

Nhu vay, qua trinh dich va thyc hién cac cau 1énh 1a luan phién. Cac chuong trinh thong dich lan luot
dich va thuc hi¢n ting cau 1€nh. Loai chuong trinh dich nay dac biét thich hop cho mdi truong ddi thoai
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gifta nguoi va hé théng. Tuy nhién, mot ciu 1énh nao d6 phai thuc hién bao nhiéu lan thi né phai dwoc dich
bay nhiéu lan.

Céc ngdn ngit khai thac hé quan tri co so dit liéu, ngdn ngit dbi thoai voi hé diéu hanh,... déu st dung
trinh thong dich.

b) Bién dich

Bién dich (compiler) duoc thuc hién qua hai budc:

® Duyét, kiém tra, phat hién 15i, kiém tra tinh ding dén cta cac cau lénh trong chuong trinh nguén;

@ Dich toér} bd chuong trinh ‘nguffn} thanh mdt chuong trinh dich c6 thé thuc hién trén may va co thé

luu trir d€ st dung lai khi can thiét.

Nhu viy, trong thong dich, khong c6 chuong trinh dich dé luu trix, trong bién dich ca chuong trinh
ngudn va chuong trinh dich ¢ thé luu trit lai dé sir dung vé sau.

Thong thuong, cing v6i chuong trinh dich con c¢6 mot sé dich vu lién quan nhu bién soan, luu trir, tim
kiém, cho biét cac két qua trung gian,... Toan bd cac dich vu trén tao thanh mot moi trudng lam viée trén
mot ngdn ngit 14p trinh cu thé. Vi dy, Turbo Pascal 7.0, Free Pascal 1.2, Visual Pascal 2.1,... trén ngdn ngi
Pascal, Turbo C++, Visual C++,... trén ngon ngir C++.

Céac moi truong 1ap trinh khac nhau ¢ nhitng dich vu ma né cung cép, dac biét 1a cac dich vu nang cép,
tang cuong cac kha nang méi cho ngon nglr 1ap trinh.



Gi&o trinh Tin hoc 11 — Trwong THPT chuyén Nguyén Chi Thanh — Bk Nong.
§2. CAC THANH PHAN CUA NGON NGU’ LAP TRINH

1. Cac thanh phan co ban

M&i ngdn ngit 14p trinh thuong cé ba thanh phan co ban 13 bdng chit cdi, cii phap Va ngit nghia.

a) Bing chir cdi 13 tap céc ki ty dugc dung dé viét chuong trinh. Khong dugc phép dung bat ki ki tu
nao ngoai céc ki tu quy dinh trong bang chir ci.

Trong Pascal, bang chit cai bao gom céc ki tu:

e  Céc chir cai thudng va cac chir cai in hoa cua bang chit cai tiéng Anh:

abcdefghijklmnopgrstuvwzixyz
ABCDEFGHIJKLMNOPOQRSTUVWXY?Z

e 10chirsdthapphan ARAp: 0 1 2 3 4 56 7 8 9
e Cac ki tu dac biét:

= * |/ = <|!>|lrl1]. , (du phay)
sl lAlselel ()] ' (dau nhay)
déu cach (ma ASCII 32) _ (d4u gach dwoi)

Béng chir cai ciia cic ngdn ngit 1ap trinh nodi chung khong khic nhau nhiéu. Vi du, bang chit cai cia
ngodn ngi 1ap trinh C++ chi khac Pascal 14 ¢6 st dung thém cac ki tu nhu ddu nhay kép ("), dau s6 nguoc (\),
dau cham than (!).

b) Cu phép 12 bd quy tic dé viét chuong trinh. Dua vao chiing, nguoi 1ap trinh va chuong trinh dich biét
dugc t6 hop nao cua cac ki tu trong bang chir cai 1a hop 1& va t6 hop nao 1a khong hop 16. Nho d6, ¢ thé mé
ta chinh xac thuat toan dé may thyuc hién.

¢) Ngii nghia xac dinh y nghia thao tac can phai thuc hién, Gng voi to hop ki tu dua vao ngit canh cua
no.

Vi du

Phan 16n céc ngdn ngit 1ap trinh déu sir dung déu cong (+) dé chi phép cong. Xét cac biéu thirc:
A+ B 1)
I+ J @)

Gia thiét A, B 1a cac dai lwong nhan gid tri thyc va |, J 1a cac dai luong nhan gia tri nguyén. Khi d6 du
"+" trong biéu thirc (1) dugc hiéu 13 cong hai sb thuc, ddu "+" trong biéu thirc (2) duoc hiéu 14 cong hai s6
nguyén. Nhu vay, ngit nghia dau "+" trong hai ngit canh khéc nhau la khac nhau.

Tom lai, ¢t phap cho biét cach viét mot chuong trinh hop 1€, con ngit nghia xac dinh ¥ nghia ciia cac to
hop ki tu trong chuong trinh.

Céc 151 cu phap duoc chuwong trinh dich phét hién va thong béo cho nguoi 1ap trinh biét. Chi ¢ cac
chwong trinh khong con 18i ¢t phap méi c¢6 thé duoc dich sang ngon ngir may.

Céc 16i ngit nghia kho phat hién hon. Phan 16n cac 16i ngit nghia chi dugc phat hién khi thyc hién
chuong trinh trén dir li¢u cu thé.
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2. M6t s6 khai niém
a) Tén

Moi dbi twong trong chuong trinh déu phai duoc dit tén theo quy tic ctia ngdn ngit 14p trinh va ting
chuong trinh dich cu thé.

Trong Turbo Pascal tén 13 mot ddy lién tiép khong qud 127 ki tir bao gom chir sé, chir cdi hodc ddu
gach duwéi va bat dau bang chir cdi hodc dau gach dwdi. Trong chuong trinh dich Free Pascal, tén c6 thé co
do dai téi 255 ki tu.

Vi dy, trong ngdn nglr Pascal:

e (C4c tén dung: A
R21
P21 c
45

e CAc tén sai:

A BC (chtra ki ty tring)
6pq (bat dau bang chit sb)
x#Y (chtra ki ty "#" khong hop 1¢)
Ngon ngit Pascal khong phan biét chir hoa, chit thudng trong tén. Mot s6 ngdn ngir 1ap trinh khac (vi du
nhu C++) phan biét chit hoa, chir thuong. Vi du, AB va Ab 1a mot tén trong Pascal, nhung lai 1a hai tén khac
nhau trong C++.

Nhiéu ngdn ngir 1ap trinh, trong d6 c6 Pascal, phan biét ba loai tén:

e Téndanh riéng;

e Tén chuan;

e Tén do nguoi lap trinh dat.
Tén danh riéng

Mot s tén duge ngodn ngit 1ap trinh quy dinh dung véi ¥ nghia xdc dinh, nguoi lap trinh khong duoc st
dung v6i y nghia khac. Nhitng tén nay duoc goi la tén danh riéng (con duoc goi la fir khoa).

Vi du. Mot s6 tén danh riéng;:

Trong Pascal: program, uses, const, type, var, begin, end.

Trong C++: main, include, if, while, void.
Tén chuan

Mot s6 tén duoc ngon qgfr 1ap trinh ding v6i ¥ nghia nao dé. Nhitng tén nay dwoc goi 1a tén chudn. Tuy
nhién, nguoi 1ap trinh cé thé khai bao va dung ching véi y nghia va muc dich khéc.

Y nghia ctia céc tén chuan duoc quy dinh trong cic thw vién clia ngdn ngit lap trinh.

Vi du. Mot s6 tén chuan

- Trong Pascal:

abs integer real
sqr longint extended
sgrt byte break

-6-



Gi&o trinh Tin hoc 11 — Trwong THPT chuyén Nguyén Chi Thanh — Bk Nong.

- Trong C++:
cin cout getchar
Tén do ngwoi 1ap trinh dat
Tén do ngudi lap trinh dat duoc ding véi ¥ nghia riéng, xac dinh bang cach khai bao trudc khi sir dung.
Cac tén nay khong dugc trung véi tén danh riéng.
Vi du

Tén do nguoi 1ap trinh dat:

Al
DELTA
CT Vidu
b) Hang va bién
Hang

Hang la cdc dai lwong cé gid tri khong thay doi trong qud trinh thuc hién chwong trinh.

Trong cac ngdn ngit 1ap trinh thuong c6 cac hang sd hoc, hing 16gic, hang xau.

. H’?mg s6 hoc 1a cac sd nguyén hay s6 thuc (ddu phay tinh hodc dau phay dong), c6 diu hodc khong
dau.

e Hang logic 1a gia tri diing hoic sai tuong ung véi true hoic false.

e Hing x4u 1a chudi ki tu trong bang chir cai. Khi viét, chudi ki ty nay dugc dit trong cip ddu nhay
(Pascal dung dau nhay don, con C++ dung diu nhay kép).

Vidu
- Hang sb hoc: 2 0 -5 +18
1.5 -22.36 +3.14159 0.5
-2.236E01 1.0E-6
- Hang logic:
+ Trong Pascal: TRUE FALSE
- Hang xau:
+ Trong Pascal: "Informatic' "TIN HOC'
+ Trong C++: "Informatic" "TIN HOC"

Chay: Hang d4u nhay don trong Pascal dwoc viét 1a ™.
Bién

Bién la dai lwong dwoc dit tén, ding dé leu triv gid tri va gid tri ¢ thé dwoc thay doi trong qud trinh
thyc hién chuong trinh.

Tuy theo cach luu trir va xir li, Pascal phan biét nhiéu loai bién. Cac bién dung trong chuong trinh déu
phai khai bao. Viéc khai bao bién s& dugc trinh bay & cac phan sau.
c¢) Chu thich

Co6 thé dat cac doan cha thich trong chwong trinh ngudn. Cac chi thich nay giup cho nguoi doc chuong
trinh nhan biét ngit nghia ciia chuong trinh d6 d& hon. Chu thich khong anh huéng dén nodi dung chuong
trinh ngudn va dugc chuong trinh dich bé qua.
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Trong Pascal cac doan chii thich dat giita cap ddu { va } hodc (* va *). Mot trong nhiing cach tao chu
thich trong C++ 1a dat chung gitra cap dau /* va */.

TOM TAT
> Can c6 chuong trinh dich dé chuyén chuong trinh nguén thanh chwong
trinh dich.
Co hai loai chuong trinh dich: théng dich va bién dich.

> Céc thanh phan cua ngdn ngir lap trinh: bang chir cai, ci phép va
ngr nghia.

Y

> Moi dbi tugng trong chuong trinh déu phai dwoc dit tén:
o Tén danh riéng: Pugc dung véi y nghia riéng, khong duoc dung
Vi y nghia khac.
o Tén chuan: Tén dung véi y nghia nhét dinh, khi can ding véi y
nghia khac thi phai khai béo.
o Tén do ngudi lap trinh dit: can khai bao trudc khi st dung.
> Hing: Pai luong c6 gia tri khong thay d6i trong qua trinh thyuc hién
chuong trinh.
> Bién: Pai luong dugc dat tén. Gia tri caa bién cd thé thay doi trong qué
trinh thyc hién chuong trinh.

CAU HOI VA BAI TAP

1. Taisao nguwdita phai xay dwng cac ngon ngiv 1ap trinh bac cao?
2. Chuong trinh dich la gi? Tai sao can phai c6 chwong trinh dich?
3. Bién dich va théng dich khac nhau nhw thé nao?
4. Hay cho biét cac diém khac nhau gitra tén danh riéng va tén chuén.
5. Hay tw viét ra ba tén dung theo quy tac clia Pascal va cé d6 dai khac nhau.
6. Hay cho biét nhitng biéu dién nao dwdi day khong phai la biéu dién hang trong Pascal va chi rd 16i trong tirng
trwong hop:
a) 150.0 b) -22 c) 6,23 d) '43'
e) A20 f) 1.06E-15 g) 4+6 h)'C
i) ' TRUE'
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§3. CAU TRUC CUA NGON NGU’ LAP TRINH C++
Cac thanh phan ciu tao nén 1 chuong trinh C++ bao gém cé4c cau Iénh, tir khoa, cac cau trac didu
khién, hang, bién va cac toan tu.
1. Cau tric mét chwong trinh C++

- Phan header: bét dau bang tir kh6a #include <tén thu vién>
- Phén khai bao.

- int main|() //Ham chinh
{
Cac lénh. Cudi mdi lénh la diu “;”
}

Cau Iénh c6 hai dang:

e Lénh don.

e Lénh ghép: Gom nhiéu cau Iénh don dugc dit gitra hai ddu { va }. Lénh ghép con duoc goi 12 mot

khéi lénh.

2. Céc kiéu dir ligu chuan
Bo nhé may tinh c6 cau trdc gom nhiéu & nha (bit). Cac & nhd nay duoc danh dia chi va té chic thanh céac
byte lién tiép. Mbi byte luu trir dugc 28 = 256 S0.
Pé biéu dién nhiing dir liéu phic tap hon, ta ghép cac byte lai dé luu dugc cac s6 16n hon. Sau day 1a cac
kiéu dit liéu co ban cua C++.

a. Kiéu s6 nguyén

S6 nguyén c6 diu S6 byte S6 nguyén khong dau
char -128..127 1 byte | unsigned char 0..256
int -32.768..32.767 | 2 byte | unsigned int 0..65.535
long -23t_ 231 -1 4 byte | unsigned long 0..232
long long -263 .26 -1 8 byte | unsigned long 0..2¢
long

b. Kiéu sé thuc

float |4 byte |3.4.10% .3.4.10% : S6 thuc véi do chinh xac 7 chi s6 sau dau thap phan
double |8 byte |1.7.10°%% 1.7.10%8: S§ thyuc véi do chinh xéac 14 chir sb sau dau thap phan

¢. Kiéu logic: bool (1 byte) gom hai gia tri true (1), false (0)

3. Bién: La dai lugng c6 gia tri thay doi dwogc trong qué trinh thuc thi chuwong trinh.
a. Khai b4o: <tén kiéu dir liéu><tén bién> ;
Vidu: int a, b; //Khai bao hai bién a,b kiéu sd nguyén
float c; //Khai bao bién c kiéu float
b. Lénh gan:<tén bién> = <biéu thic>;
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Phép gén s& tinh gia tri cua biéu thirc vé phai va gan gié tri do vao bién ¢ vé trai. Két qua cua biéu thic va
bién phai thuoc cuing mot kiéu dir liéu.
Vidu: int a(10) ,b; //Khai bao bién a,b va gan a=10
b=a*a+l; //b = 102 +1 = 101

4. Hang: La dai lugng c6 gia tri thay khong thay déi trong toan b chwong trinh.
a. Khai bdo: <tén kiéu dit liéu>const<tén hang> (gid tri);

Vidu: int const maxn(le9); //Khai bao hdng maxn = 10°
float pi = 3.14; //Khai bao hdng sé pi = 3.14

5. Chwong trinh C++ dau tién

Bai 1: Viét chuong trinh in ra man hinh cau chao “Hello world!!!”

#include <iostream> //Khai bao s@& dung thu vién nhap/xuidt chuin
using namespace std; //Ludn phai cé lénh nay

int main()

{

cout << "Hello world!'!!'”; //Lénh cout trong thuw vién iostream xuldt ra man
return O; //hinh chudi "Hello world!!!”

} 9 7 9 9 7

bé dich chuong trinh, ta an t6 hgp phim Ctrl-F9. Bé dich va chay chuong trinh, an F9.

Bai 2: Viét chuong trinh nhap hai s6 nguyén a,b. Tinh tong a+b.

#include <iostream>

using namespace std;

int main()

{
int a,b;
cout << "Nhap a,b = ";
cin >> a >> b; //Méi luot nhadp vao phai cé lénh >>
cout << a+b << endl ; //Méi luot xuidt ra phai cé lénh <<
return O;

}

Ghi cha: Bién a,b trong cach khai bao trén Ia bién riéng (bién cuc bo) cua riéng chuong trinh chinh. Ta co
thé khai béo trén dong int main () dé a,b trg thanh bién toan cuc.

Bai 3: Viét chuong trinh nhap hai s6 nguyén a,b. Tinh thuong a/b.

#include <iostream>

using namespace std;

int main()

{

int a,b;

-10 -
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cout << "Nhap a,b = "; cin >> a
cout << float(a)/b << endl ;

return O;

}

Ghi ch(: Trong doan chuong trinh trén, néu viét cout << a/b thi két qua nhan duoc 1a phan nguyén caa
phép chia. Dé két qua phép chia Ia sé thuc ta ding todn tir chuyén kiéu véi cl phdp f£loat (a) hoic

(float) a dé bién a thanh sd thuc.

6. Gigi thi¢u cac toan tir cia C++

a. Toan tir sé hoc

Céng (+)1 troe (-)1 nhan (*)
Phép chia (/): Néu hai toan hang déu la sé nguyén thi két qua a/b 1 phan nguyén cua phép chia.

>> b;

Néu it nhat mot trong hai toan hangla sé thuc thi két qua 12 a/b .
Phép chia lay phan du: % khong &p dung duoc néu cac toan hang 1a sb thuc.

b. Toan ti& so sanh

>, > , <, <=,!=(khac)
So sénh bang hai toan hang: ==

Chu y: Khi thuc hién phép so sanh gitta hai toan hang, két qua thu duoc thudc kiéu bool (true hoic

false). Diéu nay I1a hop Iy vi céc biéu thic so sanh déu la cac ménh dé logic.

Vi du: So sanh 102 véi 6 + 82

a=10 ; b =6

bool x = (a*a == b*b+c*c); // Két qua la true

c. Toan tir logic

Céc phép toan logic tac dong l&n cc ménh dé va thu duoc két qua 1a mot ménh dé dung hoic sai.

Phép “va”: &&

Phép “hodc™: | |

Phép phu dinh: !

; ¢ = 8;

Ménh dé A Ménh dé B Ménh dé A&sB
bung bung bung
buang Sai Sai
Sai Pbang Sai
Sai Sai Sai

Ménh dé A Ménh dé B Ménh dé A| |B
bang bang bang
bung Sai bung
Sai bang bang
Sai Sai Sai

Ménh dé A Ménh dé 'A
bung Sai
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‘ Sai ‘ bang ‘

d. Mdt s6 ham toan hec thwong dung

Dé st dung cac ham toén hoc, ta can khai béo st dung thu vién cmath: <include cmath>
Can bac hai: sqrt (x) Gia tri tuyét ddi abs (x) Cac ham lugng giac: sin, cos, tan
Logarit Nepe: log (x) Logarit thap phan 10g10 (x)

Lily thura: pow (a, x)

Lam tron l1én: ceil (x) . Vidu: ceil(2.8) = 3; ceil(-3.2) = 3

Lam tron xuéng: floor (x). Vidu: floor(2.8) = 2; floor(-3.2) = 4

BAI TAP
Jad +b° + ¢

Bai 1. Nhap ba sé nguyén a,b,c. Tinh S =
P g | abe | +1

Bai 2. Nhap ba sé nguyén a,b,c. Tinh d = b* — 4ac

Bai 3. Nhap ban kinh mét hinh tron. Tinh chu vi, dién tich hinh tron do.

Bai 4. Nhap chiéu dai a va chiéu rong b mét hinh chir nhat. Tinh chu vi va dién tich hinh chir nhat do.

Bai 5. Nhap canh a caa mét hinh vudng. Tinh chu vi va dién tich hinh vudng do.

Bai 6. Nhap hai s6 a va b. Thuc hién hoan vi hai s a va b cho nhau.

Bai 7. Viét chuong trinh cho phép tinh trung binh cong cta bdn sé. Nhap bdn sé vao bdn bién a, b, c, d.

Bai 8. Viét chuong trinh cho phép tinh trung binh cong cua bén sé véi diéu kién chi duoc sir dung hai bién.
Bai 9. Viét chuong trinh cho biét chir s6 hang trim, hang chuc, hang don vi caa mot sé ¢6 ba chir sb. Vi du
khi nhap s6 357 thi may in ra:

- Chir s6 hang tram: 3.

- Chir s6 hang chuc: 5.

- Chit s hang don vi: 7.

Bai 10. Lap trinh nhap tir ban phim céc s6 thuc a, b, ¢, d va x. Tinh va dua ra man hinh gia tri biéu thic
ax3 + bx? + cx + d.

Bai 11.Mot nguoi di xe dap véi toc do 10km/h va mot ngudi di xe may vai tbe do 30km/h cling xuat phat tir
mét vi tri, cling mot thoi diém va di cing mot huéng. Lap trinh tinh khoang cach gitra hai nguoi sau t gio (t
la s6 nguyén duong, t < 15). Dit liéu t nhap tir ban phim. Két qua dua ra man hinh.

Bai 12. Hién goi dién thoai trao d6i bai véi Minh. Ctr mdi phait dung dién thoai phai tra a ddng. Cudc trao
do6i kéo dai t phat. Hay lap trinh tinh va dua ra man hinh s6 tién ma me Hién cudi thang phai thanh toan cho
cudc trao doi nay. Céc sd liéu a va t (nguyén duong) dugc nhap tir ban phim.

Bai 13.Theo quy dinh cua nha truong, mdi trudng hop khong deo thé hoc sinh sé& bi trir 3 diém thi dua cua
I6p, mdi truong hop néi chuyén trong 16p bi trir 2 diém va méi trudng hop di mudn trir 5 diém. S6 dau bai
ghi nhan trong thang 16p ¢o t truong hop khong deo thé, n truong hop noi chuyén va m truong hop di mudn.
Hay nhap cac dit liéu ndy vao tir ban phim va dwa ra man hinh s diém thi dua ma 16p bi trir trong thang. Tét
ca céc dir lieu déu la s6 nguyén.

Bai 14. Bé bu dap thiét hai cho nhan dan trong cong tac phong chong dich ciim gia cam H5N 1, nha nuéc hd
trg cho cac ho cd gia cam bj thiéu huy theo dinh mirc sau: mdi con gia cam tir mot thang tudi tré xuéng a
ddng, mdi con gia cam trén mot thang tudi va dudi ba thang tudi 1a b ddng, tir ba thang tudi tro 1én 1a ¢ dong
mot con. Mot ho nong dan c¢6 dan gia cam n con phai thiéu huay, trong dan c¢6 m con dudi ba thang tudi,
trong s6 d6 co k con tir mot thang tudi tro xudng (0 < k <m < n < 10 000).
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§4.CAU TRUC RE NHANH

1. Cau lénh if:

a. Dang thiéu:
if (<diéu kién>)
<cau lénh>;
b. Dang du:
if (<diéu kién>)
<cau lénh 1>;
else
<cdu lénh 2>;
O dang thiéu: diéu kién s& dugc tinh va kiém tra. Néu diéu kién dung (co gia tri true) thi cau lénh s& duoc
thuc hién, nguoc lai thi cau Iénh s€ bi bo qua. |

O dang du: diéu ki¢n ciing dugc tinh va kiém tra. Néu diéu kién didu kien

dung (c6 gia tri true) thi cau lénh 1 sé€ duoc thuc hién, ngugc lai b
thi cau Iénh 2 sé dugc thyuc hién. v
| S cau lénh

diéu kién v
S b
A 4 A 4
cau lénh 2 cau lénh 1
v
Vidu 1:
if (D<0)

cout<<”Phuong trinh vo nghiem”;
Vidu 2:
if (a $ 3 == 0)

cout<<”a chia het cho 3”;
else

cout<<”a khong chia het cho 3;
Vi du 3: Bé tim s6 16n nhit max trong hai s6 a va b, c6 thé thuc hién bang 2 céach:
- Cach 1:
max=a;
if (b>a)

max=b;
- Céach 2:
if (b>a)
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max=b;
else

max=a,

2. Mt sé vi du:

Vi du 1: Tim nghiém thuc cua phuong trinh bac hai: ax?+bx +c¢=0, vdia+0

Input: Céc hé sé a, b, ¢ nhap tir ban phim

Output: Pua ra man hinh cac nghiém thuc hoic thong bao “Phwong trinh v6 sb nghiém”
#include <iostream>

#include <cmath>

using namespace std;

int main()

{
float a,b,c;
cout << "Nhap a,b,c = "; cin >> a >> b>>c;
float d=b*b-4*a*c;
if (d<0)
cout<<”Phuong trinh vo nghiem.”;
else
{
float x1=(-b-sqrt(d))/(2*a) ;
float x2=-b/a - x1;
cout<<” xl = “<<xl<<endl;
cout<<” x2 = “<<x2<<endl;
}
return O;
}

Vi du 2: Tim sb ngay cia nam N, biét ring nim nhuan 13 ndm chia hét cho 400 hoic chia hét cho 4 nhung
khong chia hét cho 100. Vi du, cac ndam 2000, 2004 1a nam nhuan va cd s ngay 1a 366, cac nam 1900, 1945
khong phai 12 nam nhuan va c6 s6 ngay la 365.
Input: N nhap tu ban phim
Output: Pua ra sé ngay ctia naim N ra man hinh
#include <iostream>
using namespace std;
int main()
{

int N,SN;

cout << "Nam: "; cin >> N;

if ((N % 400 == 0)||((N & 4 == 0) && (N $ 100 '= 0)))

SN=366;
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else

SN=365;
cout<<”So ngay cua nam “,N,” la “,SN);
return O;

}
3. Toan tir diéu kién:
<diéu kién> ? <biéu thirc 1>:<biéu thuac 2>
diéu kién s& duoc tinh va kiém tra. Néu diéu kién ding thi két qua 1a biéu thizc 1, nguoc lai két qua 1a biéu
thuc 2.
Vi du: Dé tim s6 I6n nhat max trong hai sé a va b:
max = a >b ? a : b;

BAI TAP
Bai 1. Tim udc chung I6n nhat cua hai s6 nguyén duong M va N
Bai 2. Bg sé Pi-ta-go
Biét rang bo ba s nguyén a, b, ¢ dwoc goi 1a bo s6 Pi-ta-go néu tong cac binh phuong cua hai s6 bang binh
phuong ctia s6 con lai. Viét chuong trinh nhap tir ban phim ba sé nguyén dwong a, b, ¢ va kiém tra xem
ching c6 1a bo s6 Pi-ta-go khéng
Y irong: Kiém tra xem c6 dang thirc ndo trong ba dang thire sau day xay ra hay khong:

a’=h2+c?

b2=a2+c?

c?=a’+h?
Bai 3. Viét chuong trinh giai phuong trinh bac nhét ax+b=0
Bai 4. Viét chuong trinh giai phuong trinh bac hai ax>+bx+c=0 ( a bat ki)
Bai 5. Lap trinh nhap tir ban phim ba s6 nguyén a, b, ¢, dwa ra man hinh gié tri Ién nhit trong ba s6 do.
Bai 6. Lap trinh nhap tir ban phim bén sb thyuc a, b, ¢, d. Pua ra man hinh gid tri nho nhat va gié tri 16n nhat
ctia cac s6 do.
Bai 7. Lap trinh nhap tir ban phim hai s6 nguyén khac nhau m va n, thay sé nhé hon bang hiéu caa s6 1én
va s bé, thay s6 16n bang tong cua hai s6 ban dau. Pua cac gia ri méi cia m va n ra man hinh.
Bai 8. Cho ba s nguyén m, n, k. Néu ba sé nay theo thir tur nhap vao tao thanh mat cap sé cong thi tang gap doi
mdi s6, trong truong hop nguoc lai thi giam mdi sé mot don vi. Viét chuong trinh thuc hién yéu cau trén,
Bai 9. Viét chuong trinh xét xem mot tam giac c6 1a tam giac déu, tam giac can hay khong khi biét ba canh
cua tam giac.
Bai 10. Ba ban An, Binh va Cuodng ciing tham gia mot tro choi nhu sau: MGi ban nim trong tay mot dong xu,
mdi déng xu c6 hai trang thai : sip va ngira. Theo hiéu lénh, ca ba ban cting dwa ddng xu ctia minh ra phia trudc.
Néu ca ba déng xu cting sip hoac cling ngira thi chua phat hién ngudi thua cudc (hda nhau). Néu mot ban cd trang
thai dong xu khac véi hai ban kia( nghia 1a ddng xu ciia ban 4y sap con hai nguoi kia ngira va nguoc lai déng xu
caa ban ay ngira thi hai nguoi kia sap) thi ban d6 thang cudc. Hay viét chuong trinh mé phong tro choi trén.
Bai 11.Viét chuong trinh dich cac ngay trong tuan sang tiéng anh

2 3 4 5 6 7 8

Monday | Tuesday | Wednesday | Thursday | Friday Saturday | Sunday
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§5. CAU TRUC LAP

1. Cau lénh for:

Cu phap: for (<kh&i tao>;<diéu kién>;<biéu thuc>)

<céu 1lénh>;

Co ché hoat dong cua Iénh for:

- Budc 1: Cac 1énh & phan khéi tao dugc thuc hién dau tién. Khai tao c¢d thé ¢d nhiéu 1énh va viét ngin cach
nhau bai diu phay.

- Budc 2: Tinh va kiém tra diéu kién. Néu dieu kién sai (c6 gié tri false) thi thoat khoi vong lap

- Budce 3: Thyc hién cau Iénh (cd thé 1a 1énh don hodc 1énh ghép)

- Budc 4: Thuc hién cac 1énh & phan biéu thizc. Biéu thizc c6 thé cd nhiéu Iénh va viét ngan cach nhau bai
dau phay. Quay lai buéc 2

y

khoi tao

diéu kien

cau lénh

\ 4
biéu thuc

]

M#t sé vi du minh hoa
Pé hiéu rd hon vé cau lénh for ta quan sét cach thuc thi caa hai doan chuong trinh sau:
Vidu 1: Lénh for don gian
for (int i=1;i<=10;i++)
cout<<i*i<<endl;
Budc 1: i duogc khoi gan la 1
Budc 2: So sanh diéu kién i<=10 — Diing
Budc 3: Thuc hién Iénh: Inra 12 = 1. Bién i ting 1én 1 don vi la 2.
Lap lai buwéc 2: So sanh diéu kién i<=10 — Ping
Budc 3: Thyc hién Iénh: Inra 22 = 4. Bién i tiang 1én 1 don vi 12 3.

Qua trinh 1ap chi két thiic khi diéu Kién khong dung nita, nghia 1a khi d6 i=11.
Két qua ta thu duoc ddy sb1 4 9 16 .. 100 trén man hinh.
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Vi du 2: Lénh for véi hai bién chay song song
for (int i=1,3=10;i<=5;3>=1;i++,3j--)
cout<<i+j<<endl;
Budc 1: i duoc khaiganla1l, jkhoiganlai1o
Budc 2: So sanh diéu kién i<=5 ; §>=1 — Pung
Budc 3: Thyc hién 1énh: Inra1+10 = 11. Bién i ting 1én thanh 2 ; § giam thanh 9.
Lap lai bwéc 2: So sanh diéu kién i<=5 ; j>=1 — Pung
Budce 3: Thuc hién 1énh: Inra2+9 = 11. Bién i tang 1én thanh 3 ; § giam thanh 8.

Qua trinh lap chi két thac khi mét trong hai diéu kién bi vi pham, nghia 1 khi d6 i=6 ; =5

Két qua ta thu dwoc ddy: 11 11 11 11 11 trén man hinh ang véi 5 luot lap.

Vi du 3: Viét chuong trinh thuc hién viéc nhap tir ban phim hai s6 nguyén dwong M va N (M<N), tinh va
dua ra man hinh tong céc sé chia hét cho 3 hoic 5 trong pham vi tir M dén N.

#include <iostream>

using namespace std;

int main()

{
int m,n,t;
cout << "Nhap m,n = "; cin>>m>>n;
t=0;
for (int i=m;i<=n;i=i+l)
if ((L1 $ 3 ==0) |] (1 $5 == 0))
t=t+i;
cout<<”Ket qua: “<<t;
return O;
}
Ghi chu: Giéi thiéu mot s6 cach viét khac caa cau 1énh £or cho bai toan tinh tong 1+2+3+..4+n
M4 nguoén Ghi chua
int sum=0,k=1;
for (;sum<n;) .
{ Str dung cau truc for nhung khong co6
sum=sum+k ; phan khoi tgo va biéu thec.
k=k+1;
}

int sum=0,k=1;
for (;sum<n;k=k+1)
sum=sum+k;

SﬁﬂungCéuhﬂcfornhungkhéngcé
phan khai tgo.

int sum,k;
for (sum=0,k=1;sum<n;k=k+1) Str dung cau truc for day du.
sum=sum+k ;

int sum=0,k;

for (k=1;sum<n;k=k+1) Pay 1a cach viét thuong dung.
sum=sum+k ;
int sum, k; Day la cach viét cau trac for mot cach co
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for (sum=0,k=1;sum<n;k=k+1l,sum=sum+k) ; dong. Tuy nhién cach nay it khi dugc
dung vi s€ lam chuong trinh khé hiéu,
kho bao tri va bat 10i.

2. Cau lénh while:
Khéc véi cau lénh For 12 1énh lip véi s6 lan xac dinh boi bién didu khién, cau 1énh while duoc dung dé lap
di 1ap lai mot 1énh vai sb 1an khong can xac dinh trudc.
Cu phap: while (<diéu kién>)
<cau lénh>;
Co ché hoat dong cua cau lénh while:
Khi diéu kién dlng (c6 gia tri true) thi thuc hién cau Iénh, sau d6 kiém tra lai diéu kién dé quyét dinh c6 lap
tiép hay khdng. Noi cach khac: diéu kién con dung (co gia tri true) thi tiép tuc thuc hién Iénh sau while.

al
>,

diéu kién

cau lénh

Vi du 1: Mat khau don gian
Lap lai viéc nhap vao tir ban phim mot ki tu cho dén khi ki tu duoc nhap vao 1a ‘x’. Néu ki tu dugc nhap
khong phai *x’ thiinrathdng bd0 “password incorrect. Re-enter password”.
#include <iostream>
using namespace std;
int main()
{
char ch;
cout<<”Password ="; cin>>ch;
while (ch!='X’)
{
cout<<“Password incorrect. Re-enter password”;
cin>>ch;
}

return O0;

}

Vidu 2: Tong 1 dénn

Nhap tir ban phim sé nguyén n, tinh téng s=1+2+. . .+n
#include <iostream>

using namespace std;

int main()
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{
int n,s=0,i=1;
cout << "Nhap n = "; cin>>n;
while (i<=n)
{
s=s+i;
i=i+1;
}
cout<<”Ket qua: “<<s;

return O0;

}

3. Cau Iénh do-while:

do

<cdu 1lénh>;

while (<diéu kién>);

Hoat dong caa cau Iénh do-while:

- Bu6c 1: Thuc hién cau lénh.

- Budc 2: Néu diéu kién dung (co gia tri true) trg lai budce 1.
- Bué6c 3: Thuc hién lénh ké tiép (sau 1énh do while)

cau lénh

diéu kién

Vi du 1: Chuong trinh sau thyc hién viéc nhap va tinh tong cac sé nguyén duong.
#include <iostream>
using namespace std;
int main()
{
int x,s=0
do

{
cout<<”Nhap x: “; cin>>x;

if (x>0)
s=s+x;
}while (x>0);
cout<<”Ket qua: “<<s;
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return O0;

}

BAI TAP
Bai 1: Lap trinh tinh:
e(n)=1 + = +— + -+ —+ - cho dén khi — < 2.107
Bai 2: Lap trinh dé giai bai toan c6 sau:
Vira ga vira cho
B0 lai cho tron
Ba muoi sau con
Mot tram chan chan
Hoi c6 bao nhiéu con mdi loai?
Bai 3: Viét chuong trinh nhap vao N, tinh tong va in ra tit ca cac wéc sé cia N

Vi di: N=20; - Tap cac wéc sé cua 20 1a: 1, 2, 4, 5, 10, 20 - Tong cac woc sb : 42
Bai 4: Viét chuong trinh nhap vao s6 nguyén N, tinh tong:

a.S51=1+2+3+..+N d.S4=2+4+6+..+(2N)
b.S=12+22+ 32+ ..+ N? e.55=1-2+3-4+..+(-)NN

C.S3=1+3+5+ ...+ (2N+1)
Bai 5: Viét chuong trinh nhap vao s6 nguyén N va s thyc x, tinh tong:
a.S1=X+2X+3x+ ...+ NX d. Sa=x2+x*+x%+ ... +xN
b.S2=x+x2+x3+ ... +xN 8. Ss=xX-x2+x3—x*+ ..+ (-1)VxN
C.Sa3=X+x3+ x>+ ... +xAN1
Bai 6: Viét chuong trinh nhap vao s6 nguyén duong N (N<100):
a. In ra tat ca cac s6 nguyén t6 nho hon N
b. Tinh téng cac s6 nguyén té nho hon N
Bai 7: Mot sb ¢6 tong cac udc nho hon nd bang chinh né duoc goi 1a s6 hoan hao.

Vi du: 6 c6 cac wécnho honndla 1,2,3. Tonglal+2 + 3 =6.
Viét chuong trinh xét xem mot s6 n dugc nhap tir ban phim c6 phai la s6 hoan hao khong.
Bai 9: Viét chuong trinh tim cac sé hoan chinh nhé hon n (Vi n dugc nhap tir ban phim).
Bai 10: In bang ctru chuong n (Véi n nhap tir ban phim)
Bai 11: Viét chuong trinh lan luot in cac bang ctru chuong.
Bai 12: Viét chuong trinh xét xem mot sé n ¢6 phai 1a s6 nguyén té khéng?
Bai 13: Viét chuong trinh in ra tit ca cac s6 nguyén t5 bé hon hoic bang n?
Bai 14: Viét chuong trinh nhap vao s6 nguyén N:
a. Xuat ra man hinh tam giac c6 chiéu cao N c¢6 tinh chat sau: hang k gom k sé dau tién trong chudi
Fibonacci: Fo=1, F1=1

Fn=Fn1+ Fnz, n>1

b. Xuit ra tam gi4c Pascal véi chiéu cao N.
Bai 15: Viét chuong trinh nhap vao s6 nguyén N:
a. In ra cac uéc s6 chin cua N
b. In ra cac uéc s lé caa N.
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§6. KIEU MANG

1. Kiéu mang mét chiéu:

Mdng mét chiéu 1a ddy hiru han cac phan tir ciing kiéu. Méang duogc dit tén va mdi phan tir cua nd c6 mot chi
s6. Bé md ta mang mot chiéu can xac dinh kiéu caa cac phan tir va cach danh sé cac phan ti cua né.

Dé nguoi 1ap trinh co thé xay dung va st dung kiéu mang mat chiéu, cac ngdn ngit 14p trinh c6 quy tac,
cach thirc cho phép xac dinh:

- Tén kiéu mang mat chiéu

- S6 lwong phan tir

- Kiéu dir liéu cua phan tu

- C4ch khai bao bién mang

- Céch tham chiéu dén phan ti.

a. Khai béo:

<kiéu dit liéu> <tén mang>[<kich thudc>];

Trong do,

kiéu diz liéu: mo ta kiéu caa mdi phan tir thugc mang, nhu int, char, double, ...

tén mdng: mo ta tén bién mang dang dinh nghia. Quy tic dit tén cho mang twong ty nhu dat tén bién.
kich thiréc: chi ra s6 luong toi da ma mang c6 thé luu trit, gia tri nay phai 1a mot s6 nguyén duong.
Vidu: Khai bao mang mét chiéu c6 tén 1a thang gom 12 phan ti 1a nhitng s6 nguyén.

int thang[12];

b. Tham chiéu téi phan tir cia mang mét chiéu:

Gia tri cua chi sé trong mang mét chiéu 1a s6 nguyén thudc doan [0, kich thudéc —1].

Cach tham chiéu t6i phan tir cia mang mot chiéu: <tén mang>[<chi s&>]

Véi bién mang thang duoc khai béo ¢ trén thi thang[0] 1a phan tir dau tién, con thang[11] 1a phan tir
cudi cuing.

Luu y: Ngbn ngi# C/C++ khdng kiém tra gigi hagn cia mang trong thoi gian bién dich lan thyc thi
chwong trinh. Néi cach khdc, viéc sir dung chi sé mang vwot qud kich thwéc khai bao (vi du thang[12],
thang[20], ...) sé khong khién cho hé thong dwa ra bat cir canh bao 16i nao va ddy la mét trong nhing
nguyén nhan khién churong trinh hoat dgng khdng on dinh hogc thdm chi 1am dirng chuwong tinh. Pé dam
bao tinh an toan, trong moi trieong hop, ngueoi ldp trinh phdi hét size chii y d@én chi tiét nay khi 1am viéc véi
mang.

Vi du: Tim phan tir I6n nhat caa ddy s6 nguyén

Input: S6 nguyén duong N(N £ 250) va diy N s6 nguyén duong a1, a2, ..., aN, mdisd déu khong
qua 500.

Output: Chi s6 va gia tri cua phan tir 16n nhat trong day sé da cho (néu c6 nhiéu phan tir 16n nhét chi can
dua ra mot trong s6 chiing)

#include <iostream>

using namespace std;

int main()

{
int n;
int a[250];
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cout<<”Nhap so luong phan tu cua day so, n= “; cin>>n;
for (int i=0;i<n;i=i+1)

{
cout<<”Phan tu thu “<<i” = %;
cin>>al[i];
}
int max=a[0], csmax=0;
for (int i=1l;i<n;i=i+l)
if (max<af[il])
{
max=al[i];
csmax=i;
}
cout<<”Gia tri cua phan tu max: “<<max<<endl;
cout<<”Chi so cua phan tu max: “<<csmax<<endl;

return O0;

}
2. Kiéu mang hai chiéu:

Mbét hinh anh goi ¥ truc quan cho mang hai chiéu trong ngdn ngit 1ap trinh C/C++ 1a ban c& qudc té co 8
dong va 8 cot. Bé dinh vi mot 6 trong ban cd ndy, ching ta can dén hai thdng tin: ma hiéu dong va ma hiéu
cot.

a. Khai béo:
<kiéu dit liéu> <tén mang>[<kich thudc dong>] [<kich thudc cét>];
trong do,
kich thiréc dong va kich thwdéc cot 1a hai s nguyén duong chi ra s6 lugng dong va sé luong cot cia mang
hai chiéu.
Vi du: Khai b4o mang mang hai chiéu co tén la chessboard gom 8 dong va 8 cot.
char chessboard[8][8];
b. Tham chiéu téi phan tir cia mang hai chiéu:
Gid tri cua chi s dong 1a s6 nguyén thudc doan [0, kich thuwdéc dong — 1] va gia tri caa chi s6 cot 1a sé
nguyén thudc doan [0, kich thuéc cot — 1].
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Tham chiéu toi phan tir cia mang hai chiéu: <tén mang>[<chi sé dong>] [<chi sb cét>]

Vi du: Chuong trinh sau nhap vao tir ban phim cac phan tir caa mang hai chiéu b gém 5 dong, 7 cot véi cac
phan tir 1a cac s6 nguyén va mot s6 nguyén k. Sau do, dua ra man hinh cac phan tir caa mang c6 gi tri nho
hon k.

#include <iostream>

using namespace std;

int main()

{
int b[5][7];
cout<<”Nhap cac phan tu cua mang theo dong: “<<endl;
for (int i=0,;i<5;i=i+1)
for (int j=0;j<7;j=j+1)
cin>>b[i] [j];
int k;
cout<<”Nhap vao gia tri k = “; cin>>k;
int d=0;
for (int i=0;i<5;i=i+1)
for (int j=0;j<7;j=3j+1)
if (b[i][]j1<k)
{
cout<<b[i] [J]<<” “;
d=d+1;
}
if (d==0)
cout<<”Khong co phan tu nao nho hon “<<k;
return O;
} ~
BAI TAP

Bai 1. Tao mang A gom n (n<100) s nguyén, mdi s6 c6 gia tri tuyét ddi khong vuot quéa 300. Tinh tong
céc phan tir cia mang 12 boi s6 ciia mot s6 nguyén dwong k cho trudc.
Bai 2. Viét chuong trinh tim phan tir ¢6 gid tri Ion nhat ciia mang va dua ra man hinh chi s6 va gia tri cua
phan tir tim dugc. Néu c6 nhiéu phan tir c6 cing gié tri 16n nhat thi dua ra phan tir ¢ chi s6 nho nhét.
Bai 3. Viét chuong trinh nhap vao mang N sé nguyén (N<100)
a. In céc phan tir trong mang
b. Bém va in s6 phan tir chin trong mang
c. Bém va in s6 phan tu 1é trong mang
d. Bém va in tat ca cac phan tir 1a s6 nguyén tb trong mang
Bai 4. Viét chuong trinh nhap vao mang N sé nguyén (N<100)
a. Tinh tong va in tat ca cac phan tur chin trong mang
b. Tinh tong va in tat ca cac phan tir Ié trong mang
c. Tinh tdng va in tat ca cac phan tir &m trong mang
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d. Tinh tong va in tat ca cac phan tir 1é khdng &m trong mang

e. Tinh tdng va in tit ca cac phan ti 1a s6 nguyén tb trong mang.

Bai 5. Viét chuong trinh nhap vao mang N s nguyén (N<100), nhap s nguyén x:

a. Kiém tra x c6 trong mang khéng?

b. Bém sé lan xuét hién phan tir x trong mang

c. In ra tat ca cac vi tri x xuat hién trong mang.

Bai 6. Viét chuong trinh nhap vao mang N sé nguyén (N<100)

a. Kiém tra mang c6 sip thu tu ting khong?

b. Kiém tra mang c6 sip thir ty giam khong?

c. Sap xép mang theo tht ty ting (néu mang chua duoc sip ting)

d. Sap xép mang theo tht ty giam (néu mang chua duogc sap tha ty giam)

e. Sap xép mang theo thir tr tang cac phan tir c6 gid tri chin (vi tri cac phan tir cd gia trj 1é khong thay ddi)
f. Sap xép mang theo thir ty tang theo cac phan tir c6 gid tri 1é (vi tri cc phan tir ¢6 gia tri chdn khong thay doi)
g. Sap xép mang theo thi ty ting theo cic phan tir ¢6 gia tri chin va giam dan theo cac phan tir co gié tri Ié
(vi tri c&c phan tir chan ¢ khong thay doi)

Bai 7. Viét chuong trinh nhap vao ma tran M dong N cot (M<100, N<100)

a. In két qua ma tran vira nhap ra man hinh theo dong cot

b. In cac phan tir chin trong ma tran

c. In cac phan tir 1é trong ma tran

d. In céc phan tir 1a s6 nguyén tb trong ma tran

Bai 8. Viét chuong trinh nhap ma tran M dong N cot (M<100,N<100)

a. Voi mdi dong, sap xép cac phan tir theo thi ty tang dan

b. Vi mdi cot, sap xép cac phan tir theo thir tw giam dan
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§7. KIEU DU LIEU CO CAU TRUC
Xét bai toan quan Iy hoc sinh trong Nha truong, ta biét ring mdi hoc sinh phai luu trir cac yéu té nhu
Ho tén, diém Toan, Vin, Ngoai ngit ... D& mot bién c6 thé luu trir mot tap hop céc dit liéu nhu vay ta can
mét kiéu dit liéu méi c6 tén goi 1a kiéu struct (kiéu cAu tric). Céac thanh phan cia tao nén struct dugc goi la
cac truong
1. Khai bao kiéu struct:

struct [tén ciu truc]

{
Pinh nghia trudng 1;
Pinh nghia trudng 2;
}i
Vidu 1:
struct hoc_sinh
{
string hoten;
float Toan,Van,TB;
}i

Luc nay ta da hinh thanh mét kiéu di liéu mai ¢6 1a kiéu hoc_sinh. Ta cd thé khai béo cac bién thuoc kiéu
nay.

hoc_sinh x, y; // Hai bién x, y cé kiéu hoc_sinh

hoc_sinh ds[10]; // Mang ds gém 10 phan t& kiéu hoc_sinh

Luru y: struct phai viét bang chir binh thuong,

2. Truy cip dén cac tredng caa kiéu struct

CUphdp : <tén bién kiéu struct>.<tén trudng>;

Chang han muén géan ho tén cho hoc sinh x 14 : « Nguyen Van A » ta thuc hién lénh sau :

x.hoten = « Nguyen Van A » ;

3. Mt s6 bai tap co ban:

Bai 1: Viét chuong trinh nhap tén, diém toan, diém vin ctia mot hoc sinh. Xuét ra man hinh diém tong mon
todn va mon van cua hoc sinh nay?

#include<iostream>

using namespace std;

struct hoc_sinh

{
string hoten ; Khai bao cdu trac struct cé tén 1la hoc_sinh
float toan,van,tb;

}i

hoc_sinh x; // khai bao bién x cé kiéu dir 1liéu la hoc_sinh
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int main()

{
cout << "nhap ten hoc sinh";
cin >> x.hoten;
cout << "nhap diem toan, van";
cin >> x.toan >> x.van;
x.tb = (x.toan + x.van)/2;
cout << " Diem TB = " << x.Tong <<" " << endl;
return 0;
}
BAI TAP:
Bai 1. Viét chuong trinh nhap tén, lwong co ban mot ngay, sé ngdy 1am trong mot thang ctia n nhan vién.

Tinh lvong cua moi nhan vién trong thang d6. Xuat ra man hinh tén va tién luong cia moi nhan vién?

Bai 2.

Viét chuong trinh nhap tén, diém toan, diém vin ciia mot 16p gébm n hoc sinh. Tinh diém trung binh

2 mon nay. Xuat ra man hinh tén cac hoc sinh c6 diém trung binh 16n hon 5?

Bai 3.

Pé chuan bi cho Hoi khoe Phu Pong, nha trudng té chirc cude thi dién kinh chay 100m, moi hoc

sinh déu ¢6 quyén dang ky thi. Mdi ngudi dy thi ¢ mot phiéu dang ky:

Ho va tén (khdng qua 35 ki tu)
Nam/Nir (1 ki ty : 1 —nam; 0 — nix)
Lép (3 ki tu)

Thoi gian chay (S6 thyc)

Sau khi chay t6i dich, thoi gian chay s& duoc ghi vao phiéu ding ki va cac phiéu nay duoc nhap vao may
tinh dé xu ly. Céc 16p c6 tir 3 hoc sinh nam (nit) tham dy tro 1én duogc tinh thanh tich ddng doi nam (ni).
Thanh tich thoi gian dong ddi 1a trung binh thoi gian caa cac hoc sinh trong 1p.

a.
b.

Hay xay dung kiéu di liéu va khai bao céc bién thich hop.

Viét doan chuong trinh tinh:

Téng s6 hoc sinh du thi, s6 hoc sinh nam, sb hoc sinh nit.

Danh séach cac hoc sinh nam vé nhat, bao gom Ho va tén, Lép.

Danh séach cac hoc sinh nit vé nhat, bao gom Ho va tén, Lop.

Danh séach cac 16p ¢6 tir 3 hoc sinh nam tham duy tré 1én (dé tinh diém dong doi).
Dnah séach cac 16p ¢6 tir 3 hoc sinh nit tham du trg 1én (dé tinh diém ddng doi).
Danh sach Iép ding thir nhat dong doi nam.

Danh sach ¢p ding tha nhat dong doi nir.
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§8. CHUO'NG TRINH CON - HAM

Mot chuong trinh 1a mot day cac ham, trong d6 ¢6 mdt ham chinh (ham main()). Ham chia cac bai toan 16n
thanh cac cong viéc nho hon, giup thyc hi€n nhiing cong viéc 1dp lai nao d6 mot cach nhanh chong ma
khong phai viét lai doan chuong trinh.
1. Khai bao va dinh nghia ham
* Cu phap:
<Kiéu tra vé> <tén ham> ([Khai bio cac tham sé hinh thic])
{
[Khai bao cac bién cuc bd]
[Cac cdu 1lénh]
[return [biéu thuc]];
}
* Luuy:
— Ham c6 thé co gia tri tra vé hodc khong, gié tri tra vé phai cung kiéu véi kiéu tra vé da khai bao
ham.
— Néu ham khong c6 gia trj tra vé thi dat tir khoa void trudc tén ham.

2. Tham s6 hinh thirc, tham s6 thue, tham chiéu, bién cuc b, bién toan cuc:
* Tham s hinh thtc: 13 cdc tham s6 ding khi khai bao ham
* Tham s thue: 1 cac tham s6 duoc truyén cho ham khi goi ham
* Tham tri: 1a cac tham s6 duoc truyén cho ham khi goi ham va c6 gia tri khong thay doi.
— Tham bién: 1 cac tham sb duoc cung cip cho ham khi goi ham va sé& thay d6i theo tham sd bién
hinh thirc tuong ung.
— Bién cuc bd: 1a bién chi c6 pham vi hoat dong trong ndi bd ham, dugc khai béo bén trong ham.
*  Bién toan cuc: 1a bién dugc khai bao trong chuong trinh chinh. Céc bién nay c6 thé duge dung & moi
noi trong chuong trinh.
3. Mot so vi du:
Vidu 1: Cho 2 s6 a va b. Viét chuong trinh xuat ra man hinh két qua tong ctia a va b.
#include<iostream>

using namespace std;

int a,b; //khai bao bién toan cuc

void nhap () //ham nhap khéng cé gia tri tra vé

{

cin >> a >> b;

}

int tong (int x, int y) //ham tinh téng cé gia tri tra vé, x va y la tham s
hinh thtec

{

int t; //khai bao bién cuc bd

t=x+y;
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return t;
}
int main()
{
nhap(); //goi ham nhép
cout <<tong(a,b); // goi ham tinh téng, a va b la tham sd thuc
return O;
}
Vi du 2: Cho chuong trinh sau:
#include<iostream>
using namespace std;
int a,b;
int tinh(int x, int y) //x va y 1la tham tri
{
x=x-1;
y=y-1;
}
int main()
{
a=3; b=4;
tinh(a,b) ;
}
Két thuc chuong trinh: a=3; b=4

Vi du 3: Cho chuong trinh sau:
#include<iostream>
using namespace std;
int a,b;
int tinh(int x, int & y) // x 1la tham tri, y la tham bién
{
x=x-1;
y=y-1;
}
int main()
{
a=3; b=4;
tinh(a,b) ;
} I3
Keét thuc chuong trinh: a=3, b=3
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BAI TAP:

Bai 1. Viét chuong trinh nhap 2 s6 a va b. Xuit ra man hinh hiéu ctia a va b.

Bai 2. Viét chuwong trinh nhap chiéu rong va chiéu dai cta hinh chit nhat. Xuit ra man hinh chu vi va dién
tich cua hinh chir nhat

Bai 3. Viét chuong trinh nhap vao ban kinh ctia hinh tron. Xut ra man hinh chu vi va dién tich cua hinh tron.
Bai 4. Viét chuong trinh nhdp vao diy s6 gdm n s6 nguyén. Xuit ra man hinh tong cac sb nguyén nay.

Bai 5. Viét chuong trinh nhap vao diy s gdm n sb nguyén. Xuat ra man hinh gia tri 16n nhét cua day sb nay
Bai 6. Viét chuong trinh nhdp vao diy sb gdbm n s6 nguyén. Xuit ra man hinh diy sé di sip xép theo thir tu
tang dan.

Bai 7. Hay mé ta ham FACT(n) tra vé gia tri n! (n giai thira, n nguyén):

Str dung ham nay tinh va dua ra man hinh n! véin=0, 1, ..., 10.

Bai 8. Hay mé ta ham SUMDIGIT(n) tra vé gia tri 1a tong cac chir s6 cua n, trong d6 n 13 s nguyén khéng am.
Lap trinh lan Iuot nhap tir ban phim cac s nguyén duong khong vuot quéa 10°, voi mdi s6, ding ham da mo
ta & trén, dua tong cac chir s6 ciia nd ra man hinh. Chwong trinh két thiic khi nhap vao 1a 0 hoic s am.

-29 -



Gi4o trinh Tin hoc 11 — Truwong THPT chuyén Nguyén Chi Thanh — Pak Nong.
§9. CHUOI KI TV

1. Chudi ki tw trong C:

Ng6n ngir C str dung mang cac phan tir ¢6 kiéu char dé luu chudi ky tu va qui wéc ky hiéu két thic chudi 1a
0’ (ky tw c6 md ASCII 12 0). Mot mang Ky tu gdm n phan tir luu dugc mot chudi téi da n - 1 ky tw, danh
chi s6 tir 0 dén téi da 1a n - 2, néu ding hét n - 1 phan tir cia mang thi phan tr tha n 6 chi sé n— 1 (phan tr
cudi mang) phai chtra ky tu <\0°.
Vi du néu ta khai bao:

char str[10]="tab”;
Thi ta sé cO str[0] = ‘t’, str[l] = ‘a’, str[2] = ‘b’, str[3] = ‘\0’, chudi str chia
duogc téi da 10 - 1 = 9 ky ty. Céc chi sé ciamang str cothé lwuky twlao, 1, ..., 8;kyty *\o’
duogc dit ngay sau ky tu cudi cing. Néu ta gan str[0] = ‘\0’ (hay str[0] = 0) thi chudi str xem nhu
rdng, tic 1a khdng cd Ky tu nao. Khi d6, nhirng ky tu chia trong mang néu co xem 1a “rde” va khodng sir
dung.
Trong chudi hang thi ky tu <\’ duoc hiéu dic biét, chang han “\n’ 13 ky tu xudng dong. Dé viét ky tu “\ thi ta
viét hai lan ky tu nay. Vi dy, ta phai viét “d: \\windows\\setup” cho duong dan thu muyc. C6 thé khai
bao bién dé luu giir mot chudi hang dudi dang:

char* name = ”“Galois”;
Trong trudng hop nay, chuwong trinh dich s& cap it nhat 7 byte cho bién name dé luu giir chudi “Galois” (6
byte) va ky tu két thic chudi (1 byte).
Luu y: Khong thé gan gia tri, ciing khong thé sir dung cdc phép todn nhw: + (ghép chudi), > (I6n hon), <
(bé hon). Thay vao do la dung cac ham thu vién trong <string.h>.

2. Ham thao tac trén chudi:

Céc thao tac trén chudi dugc thuc hién nho cac ham chudi ky tu cua thu vién cac ham khai bo trong
<string.h>. Nhitng ham nay dugc mo ta nhu sau:

int strlen(const char *s);
Vi du néu khai béo:

char str[20] = ”“Teaching”;
thi goi strlen(str) sé tra vé 8.

char *strcat(char *dest, const char *src);

Ghép chudi src vao chudi dest va tra vé con tré dén chudi dest. Chudi dest phai c6 di chd (ké ca ky tu két
thiic chudi) dé ghép thém scr vao.

Véi chudi str nhu trén (t6i da 19 ky tw va 1 ky tu két thic chudi, da dung 8 ky tu) cd thé ghép thém tdi da 11
ky tu. Vi du khi goi ham strcat(str, “ math.”) s& 1am cho chudi str 6 noi dung la: “Teaching math.”

char *strcpy(char *dest, const char *src);

Chép noi dung chudi src chong I1én noi dung chudi dest va tra vé con tro dén chudi dest. Chudi dest phai co
da chd (ké ca ky tu két thic chudi) dé chép src vao.

Vi du Véi str nhu trén c6 thé chép strepy(str, “Hello!”) s& 1am cho chudi str c6 noi dung la: “Hello!”

int strcmp(const char *sl, const char *s2);

So sanh theo thir tu alphabet. Tra vé gia tri am néu s1 nho hon s2; tra vé& 0 néu chudi s1 khop véi chudi s2;
tra vé gia tri duong néu chudi s1 16n hon s2.

Vi du goi stremp(“Lang”, “Lanh”) s& tra vé gia tri am vi “Lanh” démg sau “Lang” trong cac danh sach sap
tha tu (g dung trudc h trong bang chir céi).

char *strchr (const char *s, int c);
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Tim xem Ky tu ¢ ¢6 nam trong chudi s hay khdng. Néu c6, ham tra vé con tré dén vi tri dau tién cua chudi s
ma chira ky tu ¢, néu khéng ham tra vé NULL.

char *strstr(const char *sl, const char *s2);
Xac dinh xem chuoi s2 cé la chuoi con cua chuoi s1 hay khdng. Néu c6, ham tra vé con tro dén vi tri dau
tién cuia chuoi s1 ma chira ngi dung chuoi ky tu s2, néu khéng ham tra vé NULL.

char *strlwr (char *s);
Doi tat ca ky tu cua chuoi s thanh chit thuong va tra veé s.

char *strupr(char *s);
Doi tat ca ky tu caa chuoi s thanh chir hoa va tra veé s.

3. Kiéu string ciia ngdn ngir C++:

Thu vién chuan STL caa C++ ¢d hd tro kiéu string cling véi cac phép toan va phuong thic kha tién loi cho
ngudi lap trinh:

- Phép cong (+) dung dé ghép hai chudi va ciing dé ghép mot ky tu vao chudi.

- C4c phép so sanh theo thi ty tir dién: ==(bang nhau), != (khac nhau, > (I6n hon), >= (16n hon hay bang), <
(nhé hon), <= (nh6 hon hay bang).

- Phuong thire length() va phép lay chi s6 [] dé duyét tirng Ky tu caa chudi: néu s 1a bién kiéu string thi s[i]
la ky tu thir i cua s véi 0 <i <s.length().

- Phép gan (=) dung dé gan bién kiéu string bang mot hang chudi hay 1a dé sao chép mot chudi sang chudi
khac.

Vidu 1: Chuong trinh dudi day nhap tén cia mot nguoi va dua ra 1oi chao.

#include <iostream>

#include <string>

using namespace std;

int main()

{
string name ;
cout << "Nhap ten cua ban :";
cin>>name;
cout<<”Chao, “<< name <<”\n”;
return O;

}

Vi du 2: Chuong trinh duéi day nhap hai xau tir ban phim va kiém tra ki tu dau tién ctua xau tha nhat co
triing voi ky tu cudi cling caa xau thtr hai khang.

#include <iostream>

#include <string>

using namespace std;

int main()

{
string a,b;
cout << "Nhap xau thu nhat:"; cin>>a ;
cout << "Nhap xau thu hai:"; cin>>b ;
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if(a[0]==b[b.length()-1])
cout<<"Trung nhau" ;
else
cout<<"Khac nhau" ;
return 0 ;
} 14
Vi du 3: Chuong trinh dudi day nhap mot xau vao tu ban phim va dua ra man hinh xau d6 nhung dugc viét
theo thur ty nguoc lai.
#include <iostream>
#include <string>
using namespace std;

int main()

{
string a;
cout << "Nhap xau thu nhat:"; cin>>a ;
for (int i=a.length()-1; i>=0 ;--1i)
cout<<ali];
return O;
} <
BAI TAP:

Bai 1. Nhap vao tir ban phim mot xau. Kiém tra xau dé c6 phai 1a xau dbi xing hay khong. Xau déi xing
cd tinh chét: doc no tir phai sang trai ciing thu duoc két qua gidng nhu doc tir trai sang phai (con duoc goi la
xau palindrome).

Bai 2. Viét chuong trinh nhap tir ban phim maot xau ki ty S va théng bao ra man hinh s lan xuat hién cua
mdi chir céi tiéng Anh trong S (khdng phan biét chir hoa hay chir thuong).

Bai 3. Nhap vao tir ban phim mot xau. Thay thé tat ca cac cum i tu ‘anh’ bang cum ki tu ‘em’.

Bai 4. Xét xau S chi bao gém cac ki ty ngogc md “(“ va ngodc déng *)’. Xau S xac dinh mot cach dit ngoic
dung, néu thoa mén cac diéu kién:

— S ngodc mé bang sé ngoic dong.

— Néu duyat tir trai sang phai, sé lugng ngoic ma ludn ludn 16n hon hoic ang sb lwong ngoic dong.

Vi du: xau “((O(0)))’ xéc dinh mét cach dat ngoac dang. Con xau “()())(())’ 1a mot cach dit ngodc sai.

Hay viét doan chuong trinh kiém tra xem x4u S ¢ xac dinh mot cach dat ngodc dung hay khong?
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§10. KIEU TEP (FILE)

1. Khai niém: Tép la tap hop céc dit liéu duoc td chac theo mot cach thic nhét dinh va duoc luu trit trén bo
nhé ngodi. C6 hai dang tép: tép vin ban va tép c6 cau trac. Trong chwong trinh ta chi dé cap dén tép vin ban
(TEXT)
2. Tép vin ban: La tap hop céc ki tu thudc bang ma AsScIT duogc to chic thanh ting dong. Ki tu két thic
dong la *\n’ . Viéc doc/ ghi dir liéu trén tép van ban thuong theo tirng dong.
3. Ludng dix liéu:
Trong c++ ta da biét dén cach nhap/ xuat dir liéu bang Iénh cin , cout. C4c lénh nay giao tiép véi chuong
trinh théng qua ban phim va man hinh.
Dé nhap/ xuét dit liéu thdng qua tép vin ban ta can st dung céc ludng vao/ ra dugc xay dung trong header
fstream. Khi d6 ta ¢6 cac ludng sau day:

e ifstream: Ludng vao, dé doc dir liéu tir tép.

e ofstream: Ludng ra, dé ghi dir liéu 1én tep.
4. Vi du vé cach doc, ghi dix liéu bang tép

Vi du 1: Gia sir ta tao sdn mot tép input. txt trén dia D ¢ ciu triic nhu sau:

Chu trc Vi du
Dong 1 la mét chuoi Ki tu Khanh
Dong 2 1a mot sé nguyén n khdng qué 100 6
Dong 3lanséthucar, a2, a3 ..., an 3.2 6.1 5.3 7.5 8.8
Dong 4 la mét ki tu T

Yéu cau: Hay tao mot chudi S dé luu dong 1, mot s6 nguyén n dé luu trir dong 2, mot mang dé luu dong 3
va mot bién kiéu char dé luu dong 4.

Ghi Ién tép “output.txt” mot s la trung binh congcianséal , a2 , a3 .., an

Buéc 1: Khai béo

#include <iostream>

#include <fstream> //Khai bao header fstream dé s@ dung nhap/xuidt trén file
using namespace std;

string s; //Bién s kiéu string dé chtta chudi & dong 1

int n;

float a[l1l01]; //Mang a chtta dugc 101 phadn t&. Ta khai bao 101 vi

char c; mang a bat dau twu a[0]

Buéc 2: Poc dir liéu tir file input. txt
ifstream fi("input.txt");

£i>>s;

£i>>n;

for (int i=1l;i<=n;++i) £fi>>al[i];
£i>>c;
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Nhu vay thay vi nhap tir ludng chuan(tir ban phim) véi lénh cin thi ta chi cin d6i huéng sang ludng £i (1a
mét ludng kiéu file van ban). Bén day ta c6 thé xuat dit liéu ra man hinh theo ludng chuan véi lénh cout

hoac xuit ra file van ban theo ludng file vin ban.

Bwéc 3: Xuit dir liéu

Xuit ra man hinh

Xuit ra file “output.txt

cout <<s<<'\n';
for (int 1=1;i<=n;++i)cout<<al[i]l<"

LLERY
4

//Khai bdo ludng ra la file output.txt
fstream fo ("output.out");
fo <<s<<'\n';

Ket qua: Ket qua: File output.txt
Khanh Khanh

3.2 6.15.37.528.8

3.2 6.15.37.58.8

Mot cach don gian hon 1a ta dinh hudng lai ludng chuan thanh ludng file bai 1énh £reopen () . Khi d6 cac
lénh cin, cout dugc chuyén huéng trg thanh cac lénh nhap/ xuat ra file van ban chi khdng theo ludng

chuan nixa.
int main ()

{

freopen ("input.txt","r",stdin) ;

//Thay ludéng nhdp chuidn thanh ludng file

freopen ("output.txt","w",stdout); //Thay ludng xuadt chudn thanh ludng file

cin>>s;

cin>>n;

for (int 1=1;i<=n;++1i) cin>>ali];

cin>>c;

cout << s << '\n';

for (int i=1;i<=n;++1) cout<<al[i]<"

return O;

}

LU
14

Vi du 2: Poc tép vin ban theo tieng di liéu roi rac lién tiép.
Gia sir ta tao sin mot tép input.txt trén dia D ¢6 cdu triic nhu sau:

CAu tric

Vi du

Dong 1 ghi 2 s nguyén kiéu int
Dong 2 ghi hai s6 nguyén kiéu long
Dong 3 ghi 3 so6 thyuc kiéu double

15

3291 -4327
-3.42.18.98

Yéu cau: Hay tao 2 s6 nguy@n kiéu int dé luu trit dong 1, hai bién kiéu long dé luu dong 2 va 3 bién double
dé luu dong 3. Ghi Ién file “output.txt” téng cua 4 s nguyén ¢ dong thir nhat va tong caa hai sb thuc 18n

dong thtr 2.

5. Mt s thao tac dic biét véi kiéu tép

Lénh ofstream fo(“tén tép”, ios::app): M& tép & ché do ghi ndi dit liéu vao cubi tép
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Lénh ofstream fo(“tén tép”, ios::noreplace): M tép & ché do bao vé. Néu tép da co thi tép
cii khong bi x6a. Ché d6 mé kiéu nay thuong di kém véi viéc sir dung (! £o)

Vidu
ofstream fo (“D:\\input.txt”, ios::noreplace);
if (!'fo)
{
cout<<”Tep da ton tai, khong the ghi de len duoc”;
return;
}

Lénh ofstream fo(“tén tép”, ios::nocreate): Kiém tra tép da ton tai chua. Néu chua ton tai,
bién fo s& nhan gia tri false va tép da sin sang dé ghi dix liéu duoc.

Vi du

ofstream fo (“D:\\input.txt”, ios::nocreate);

if ('fo)

{

cout<<”Tep chua ton tai”; //Cé thé ghi ditx 1liéu vao tép D:\\input.txt”.

}
7. Truy cap ngiu nhién
Gia sir ¢6 bién tép f. Ta c6 mot sé phuong thire thudng dung:

Truy cap vao dau tép f.seekg(0) cin.seekg(0)
Truy cap toi vi tri pos f.seekg(pos) cin.seekg(pos)
Kiém tra két thic tép eof(f) cin.eof

BAI TAP ON TAP

Bai 1: Viét chuong trinh in ra man hinh day sb 3 6 9 12 15 18 21
Bai 2: Nhap n > 1, tinh cac tong :
1 1 1
k571:1+2—2+§+...+E
g :1+3+5+...+(2n+1)
2 24+4+6+4..+2n
2 n

T 4+ xlasé thuc, nhap tir ban phim.
11 2! n!

S, = \/2+ N2+ .2+ 42

n ddu cdn bc hai

S, =1+

Bai 3: Nhap n > 1, tir 46 nhap vao n s nguyén.

a) Tinhténg va tinh trung binh cong n s6 nguyén da nhap.
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b) Tinh tong céc sé chin trong n sé da nhap.
c) Dém xem cd bao nhiéu sb 1 trong n sb da nhap.
d) In sd 16n nhat trong n sé da nhap ra man hinh.

Bai 4: Day Fibonacci

R =F =1

Day Fibonacci dugc cho béi cong thic
Fn = Fn—l + Fn—

2
Viét chuong trinh tinh s hang tht n ciia ddy Fibonacci, n > 1 1a s6 nguyén duong duogc nhap tir ban phim.

Bai 5: Nam am lich tinh theo Can va Chi. C6 10 can la: Giap, At, Binh, Dinh, Mau, Ky, Canh, Tan, Nham,
Quy. C6 12 Chi la Ty, Siu, Dan, Mo, Thin, Ty, Ngo, Mui, Than, Dau, Tuét, Hoi. Hay nhap nim duong
lich, tinh nam Am lich twong tng biét ring nam 1999 1a nam Ky Méo.

Bai 6: Nhap tir ban phim mét s6 nguyén N. Hién trén man hinh céc chir s6 ciia N theo thir tu nguoc lai: Chix
s6 hang don vi, hang chuc,... Vi du, nhap N = 123 thi két qua thu dugc trén man hinh 13: 3 2 1

Bai 7. Nhap n s6 nguyén (n<20). Tinh tong cac s6 chan, tong cac s Ié trong n s6 da nhap.

Bai 8. Viét chuong trinh nhap vao mot sé nguyén nva n sb ai:az ; ..., an . XUat ra man hinh day (an) da
duoc sap xép tang dan.

Bai 9: Cho mot s6 nguyén N (1<N<100) chtra trong file van ban nhiphan.inp. Hay viét chuong trinh
chuyén s N sang dang nhi phan. Két qua chia trong file van ban nhiphan.out.
Bai 10: Cho mot file Danhsach. txt chira dit liéu vé hoc sinh mot 16p ¢6 cau trac nhu sau:
o DONg thir nhat ghi mot s6 nguyén n 1a s hoc sinh cua l6p
e Trong n dong ké tiép, mdi dong ghi cac thdng tin cua n hoc sinh trong 16p gom: Ho va tén, diém
trung binh va hanh kiém. Gitra cac thong tin cach nhau bai dau «;”
Hay viét chuong trinh xuét ra file vin ban cac hoc sinh c6 diém trung binh trén 8.0 va hanh kiém loai “Tét”

Vi du:

Dansach. txt Danhsach.out
Nguyen Van A ; 5.6 ; Kha Tran Quoc B
Tran Quoc B ; 8.7 ; Tot Tran My Kieu

Van Thanh C ; 8.9 ; Kha
Tran My Kieu ; 8.0 ; Tot
Le Ngoc Hoa ; 7.7 ; Tot
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PHU LUC

§ AI LA LAP TRINH VIEN PAU TIEN?

b6 1a mot phu nir, ba Ada Augusta Byron Lovelace, con gai ctia nha tho
noi tiéng thoi d6 Lord Byron. Ada 1a mot trong nhitng nhan vét 4n tugng
nhat trong lich sir Tin hoc. Ba sinh ngay 10/12/1815 va 1a ngudi cung thoi
v6i Charles Babbage, ngudi dau tién dua ra dé an thiét ké chiéc may tinh
diéu khién theo chuong trinh c6 tén 13 Analytical Engine (may giai tich).

Tir nho, ba di ndi tiéng 1a mot nguoi thong minh, co kha ning dic biét
vé toan hoc.

Ngay tir khi thiét ké may giai tich con ¢ trén gidy, Ada da dé xuat voi .
Babbage mot ké hoach chi tiét dé may giai tich tinh cac s6 Bernouilli. Ngay aqq Augusta Byron Lovelace
nay ngudi ta coi ké hoach nay 13 chirong trinh may tinh dau tién va ba dugc
goi 14 Idp trinh vién dau tién.

Cac ghi chép dugc cong bo ciia Ada cho t6i nay van dic biét co y nghia dbi véi cac 1ap trinh vién. Gido
su J. Von Neumann da viét rang cac quan sat cua Ada "ching to ba da hiéu duoc cac nguyén tic lap trinh
may tinh truéc thoi dai cia minh hang thé ki".

Nhu mét nha toan hoc, Ada danh gia cao kha nang tuy dong hoa cac cong vi¢c tinh toan nang nhoc.
Nhung ba quan tim hon dén cdc nguyén tic ciia vige lap trinh cic thiét bi d6. Ngay khi mdy giai tich con
chua duoc xdy dung, Ada di thi nghiém viét nhitng diy 1énh. Ba nhén ra gia tri cia mot vai thu thuat dic
biét trong nghé thuat mdi nay va diéu thi vi 1a nhimg thi thuat nay hién gio van con 1a co ban dbi véi cac
ngodn ngi 1ap trinh hién dai, d6 chinh 1 chwong trinh con, vong ldp va cdc phép chuyén diéu khién.

Thay cho viéc viét cac day 1énh lap di lap lai nhiéu 1an, ta c6 thé viét chung dudi dang cac chwong trinh
con dé dung nhiéu lan. Céc chuong trinh con ngay nay la thanh phan khong thé thiéu dugc ctia moi ngdn
ngtr lap trinh.

May giai tich va cac may tinh sd thuc hién rét t6t cac tinh toan nhiéu 1an mot cach nhanh chong. Thoi ki
do, cac bia duc 16 dugc sir dung dé dua dix liéu va céc 1énh vao may. Béng vi€c phat minh ra c4c 1€nh thyc
hién viéc chuyén thiét bi doc bia vé mot bia xac dinh trudc nd, sao cho day cac 1énh co thé duoc thuc hién
mot s6 1an nhét dinh, Ada da phat minh ra vOng lip — mot trong nhitng cau trac diéu khién quan trong trong
cac ngon ngir 1ap trinh.

Kha nang l6gic cua Ada da phat huy v6i phép chuyén diéu khién cé diéu kién. Ba nghi ra mot loai 1énh
dé thao tac vai thiét bi doc bia, nhung thay cho viéc quay lai va ldp lai day bia, 1énh nay cho phép thiét bi
doc bia chuyén téi mot bia khac tai bat ki vi tri nao trong day, NEU mét diéu kién nao d6 duoc thoa man.
Viéc thém chit NEU d6 vao danh sach cac 1énh s hoc thuan tuy trudc day cd nghia la chuong trinh c6 thé
lam nhiéu hon 14 tinh toan don thuan. O dang tho so nhung vé tiém ning 13 rat co ¥ nghia, may giai tich c6
thé thyc hién cac quyét dinh.

Ada mat nim 1852, khi méi qua tudi 36. Néu nhu ba khong qua doi sém nhu vdy, chic chan khoa hoc
1ap trinh cua thé ki XIX di c6 thé tién nhanh hon nhiéu.

Pé tuong nhé cong lao ctia Ada, mot ngdn ngit 14p trinh do Bd Qudc phong Mi tao ra nim 1979 mang
tén ba.
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§ GIO'T THIEU NGON NGO’ LAP TRINH C++
Lich sir lap trinh da trai qua mot quang thoi gian rat dai trude khi C++ ra doi. O thoi ki dau, ban phim tham
chi con chuwa ton tai, ngudi ta da st dung nhiing tim card nhu
hinh bén dué6i dé dwa ra cac 1énh cho may tinh. Cong viéc nay doi
hoi thoi gian va su ti mi rat cao.
Véi su phét trién cua tin hoc, phan cting, phan mém va cac ngon
ngit 1ap trinh dau tién ciing ra doi :
1958 : Ngbn ngit lap trinh dau tién duoc phét trién: ALGOL.
1960-1970 : Cac nha khoa hoc tir Vién Toan cua PH London va
DH Cambridge tao ra mt ngdbn nglr méi cé tén 1a CPL, sau do
phét trién thanh BCPL, rdi dugc doi tén thanh ngdn ngir B

1970 : Trén nén tang cua ngbn ngit B, hai nha khoa hoc ngudi My 1a Ken Thompson va Dennis Ritchie phat
trién nén mot ngdn ngir lap trinh co tén 1a ngdn ngir C.

Hinh: Dennis Ritchie (trai) va Ken Thompson

1983 : Mot thoi gian sau, ngudi ta nghi dén viéc thém vao C nhiing
yéu tb mai dé 1am no phat trién hon. Mot lap trinh vién ngudi Pan
Mach 1a Bjarne Stroustrup da 1ap nén mot ngit mai trén nén tang
cua C 1a C++. Ngbn ngit C++ thuc chat 1a C véi nhiéu yéu té mai.
Céc yéu tb mai nay gdm nhitng khai niém tién tién nhu hudng ddi
tugng, tinh da hinh...Bjarne Stroustrup hién dang giang day vé tin hoc tai dai hoc Texas A&M & My. Ong
duoc xem la mot biéu tuong Ién cua thé gidi tin hoc.

Rat nhiéu ngbn ngir khac duoc xay dyng ldy ¥ tuong tir C++, chang han
nhu Java.

C++, mac du da ton tai trong mot thoi gian twong ddi dai, van dang tiép
tuc duoc cai tién va hoan thién. Mot phién ban méi, c6 tén goi C++1x,
dang trong gian doan xay dung va phat trién. N6 khdng phai mot ngdn
ngit mai ma la mot phién ban nang cip cua C++.

. . . BJARNE STROUSTRUP
11 Néu nhw C++ la mgt buoc cdi tien cia C thi tai sao ngay nay van Inventor of C

B R P . x s 1A N M
=" con rét nhiéu nguwoi lgp trinh bang C ?

Vi khdng phai ai ciing can dén nhiing budc cai tién ciia C++. Ban than ngdn ngir C ciing du manh dé lap nén
cac h¢ diéu hanh nhu Linux, Mac OS X va Windows.
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§ GIO'l THIEU IDE CODE:BLOCK
1. Céc cong cu can thiét aé 1ap trinh
Dé bat dau viéc 1ap trinh ta can nhitng cong cu gi?

Thi nhat d6 1a trinh bién dich (compiler) gidp dich ngdn ngir C++ sang ngdn ngit nhi phan. C6 rat nhiéu
chuong trinh nhu vay danh cho C++,

Thi hai 12 mét trinh soan thdo dé viét ma ngudn cua chuong trinh bang C++. V& Ii thuyét, moi phan mém
soan thao van ban don gian nhu Notepad, Notepad++ hay phuc tap nhu MS-Word déu cd thé st dung dugc.

Thir ba 1a mot bo debugger (trinh soat 161) véi cac cong cu gilp ta tim 15i trong chwong trinh.

Nhu vay ching ta ¢6 2 lua chon :

e Mot la ching ta st dung riéng tirng cong cu. Cach nay kha phc tap, tuy vay rat nhiéu l1ap trinh vién
lya chon cach lam nay, dic biét véi nhitng 1ap trinh vién lam viéc voi hé diéu hanh Linux.

e Takhdng sir dung cach trén dé tiép can voi ngon ngit C++ ma thay vao do s& sir dung cach tha hai 1a
ding mot chuong trinh “3 trong 1”. Chuong trinh nay bao gdm ca trinh soan thao, trinh dich va
trinh stra 16i. N6 ¢ tén goi la IDE (Intergrated Development Environment) nghia 1a méi truong phat
trién tich hop.

C6 rat nhiéu IDE danh cho C++ nhu bo Visual Studio cua Microsoft, DevC, Code:Block (danh cho HPH
Windows) hoac Eclipse, Netbean, Xcode (danh cho Mac va Linux). Trong tai li¢u nay, chidng ta sé sir dung
IDE Code:Block.

2. Khai niém Project

Khi xay dung mot chuong trinh ta can tao mot project (du an). Mot project duoc tao nén bai nhiéu file
chang han file *.cpp, *.layout,*.exe, cac file hinh anh...phuc vu cho chwong trinh. Code::Block tap hop tat
céc céc file trong mot thu muc va ta ¢d thé truy cap dén chiing thdng qua cac biéu twong (icon).

3. Gigi thiéu Code::Block

Pé tai Code::Block ta cd thé st dung cong cu tim kiém Google véi tir khoa code blocks mingw.

GO gle code blocks-16.01mingw-setup.exe B !,r Q,
Tat ca Video Hinh anh Tin tire Thém Cai dat Céng cu
Khoang 948 két qua (0,46 gidy)

Download : codeblocks-16.01mingw-setup.exe - SourceForge
https://sourceforge. net/__/codeblocks/ . /codeblocks-16.01mingw-setup.... - Dich trang nay
Khdng cd mé ta cho két qua nay do robots.txt cla trang web nay

Tim hiéu thém

Nhén dtp vao file cai dit codeblocks-16.01mingw-setup.exe Va tién hanh cai dit nhu binh thuong.
Giao dién cua Code::Block
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. Code::Blocks

The open source, cross-platform IDE
5? 3 ﬂ ‘
v
|
-

E Create a new project & Open an existing project ( ) Tip of the Day
i

". | : .:Ea Visit the Code::Blocks forums Repert a bug or reguest a new feature

Chon muc Create a new project

Projects Category: | <All categories = e Go

Build targets

Files W @ % @ “ I
L .1-‘ x|/

Custom -

User tomplates ARM P'ru_]ect AVR Project  Code::Blocks Console

plugin application

84 © B [

D application Direct¥ Dyrnamic Link  Empty project
project Library

o8 g 5

FLTK project  Fartran DLL Fortran Fortran library

application
GLIW GLUT ‘ View as
G Gl @"” (®) Large icons
GLFW project GLUT project GTK+ project  Irrlicht project (CList

Nhép dup vao Console application va chon C++. An Next

Pit tén cho Project (1). An chon nat ... (2) va chon thu muyc luu project vira tao. Chling ta nén tao mot thu
muc chang han CPPCode dé luu tit ca cac project sau nay nhu hinh, khong nén chon thu muc géc.

Cudi cuing chon Next va an Finish & trang ké tiép. Cac muc khac cir dé nhu méc dinh cia chuong trinh.
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Please select the folder where you want the new project
E Co n SOIe to be created as well as its title

Project title:
Browse For Folder |HE||EI |
Please select the folder to create your projectin Folder to create proj
|G:\CPPCode ]

Project filename: 9
- SOFT (E) * |

|He||cn.d:||:|
W DWATA (G

Resulting filename:

CPPCode |G:\CPPCode Hello\Hello.cbp |
Gy
SteamlLibrary
' Libraries
oF Metwork
W
Folder: | CPPCode

Make Mew Folder Cancel

<one careel

4

O goc tréi, nhan dap vao tén project hello, vao muyc source ta ¢6 giao dién soan thao chuwong trinh cho file
main.cpp la file chira ma thyc hién cia chuong trinh ta dang viét. CAc thao tac soan thao ma chwong trinh
duogc thuc hién nhu moi chwong trinh soan thao van ban théng dung. Ta c6 thé chon khdi vian ban véi chudt,
cit (Ctrl-x), sao chép (ctrl-c), dan (Ctrl-v)...

Thanh cbng cu (menu)

File Edit View Search Project Build Debug Fortran  wxSmith  Tools  Tools+  Plugins  DoxyBlocks

ﬁ@ga|{l%|% |~%'ﬁ$@b‘@@ Debug L
¢ | <global> o
& | <] B S v = = L & fa -
Management X maincpp X
41 | Projects | Symbaols Files » 1 $include <iostream>
OWDrkspace .
5! hello 3 nsing namespace =std;
== Seurces 4
e main.cpp 5 int main()
c .
) cont << "Hello world!"™ << endl;
8 return O;
8 Vung soan thao
10

Pé dich chuong trinh ta 4n to hop phim ctr1+F9 ; dé thuc thi chuwong trinh 4n F9
Pé thuc thi chuong trinh theo timg budc, ta 4n phim ¥7 . Dé nhay d¢én mot dong Iénh ta dung phim F4.
Mbt s6 chirc ning nang cao khac phuc vu cho viéc stra 16i nim ¢ menu Debug.
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