TAI LIEU LAP TRINH CO BAN
C++ VA PYTHON

CHUYEN PE 3
CAU TRUC LAP - LENH LAP for VA while



I.LY THUYET CAU TRUC LAP for

1. Cau triic 13p cé y nghia gi?

Bai toan: Viét chuong trinh in ra man hinh 100 déu *

Ta c6 thé st dung 1énh nhu sau:

C++

PYTHON

103k 3k Sk 5k 3k %k %k 5k sk k n,
cout << W

pring("Hxkrkx 1)

Nhan xét: Phai ghi chinh xac 100 dau *

Y twéng cai tién: thuc hién 100 1an, mdi 1an in 1 dau *

C++

PYTHON

for (int i=1; i<=100; i++)

cout << n*u;

foriin range(100):

print(ll*II’ er]d=llll)

Chuong trinh hoan chinh nhu sau:

C++

PYTHON

int main()

{
for (int i=1; i<=100; i++)
COUt << n*u;
return(0);

foriinrange(10):
print("*", end:““)

Trong chuong trinh trén, 1€nh for nam trude 1énh in ra man hinh, chinh 1énh
nay da gitip may tinh hiéu 1a can phai thuc hién 1énh cout/print 100 lan.

] Lénh lip dugce dung dé thuc thi mét sd viée giébng nhau, duge lip di lip
lai nhiéu 1an, két thic khi du sb 1an lap theo yéu cau ctia ngudi dung hodc theo diéu
kién két thic do ngudi dung quy dinh.



2. Cau triic 1ip for trong C++ ‘ ]
for (kh&i tao gia tri bién 1ap ; dieu kién ; cap nhat bien 1ap)

<cau lénh 1>;
<cau lénh 2>;

}
Néu chi can lip mét dong 1énh thi khong cin phai cé cip dau { }
Trong do:

% Khéi tao gia tri bién lip: Gan gia tri xuat phat cho bién lip.

< Dicu kién dé tiép tuc lap: Mot phép so sanh, néu diéu kién dung thi s& tiép
tuc vong lap.

< Cap nhat bién lip: Biéu thirc xac dinh lugng thay do6i gia tri ctia bién lap
sau moi vong lap.

Xét cau Iénh 1ap sau:
for (inti=1;i<=10; i++)
int i=1: Bién ldp i c6 kiéu 1 int va duoc gan gia tri ban dau 1a 1.
i <= 10: biéu kién dé vong lap duoc tiép tuc. Néu diéu kién sai thi s& két

thac vong lap. Trong trudng hop nay, vong lip sé két thuc khi diéu kién i<=10 bj
sai (tirc 1a luc i=11)

D61 khi trong 1€nh for khong co diéu kién. Viéc dung hay tiép tuc thuc hién
vong lip tiép theo phy thudc vao viée kiém tra bén trong cau 1énh:
for (int i=1; i<=100; i++ )
{
tongt=i;
if (tong > 1000) break;
}

Trong vi du trén, 1énh break st dung dé dimg vong lap khi 1énh nay duoc
goi, tuc 1a khi fong > 1000, 1énh break s€ dugc thuc hién, vong 1dp s€ lap tirc dung
lai ma khong can quan tim dén diéu kién ban dau. Néu diéu kién tong > 1000
khong bi sai, vong lap van hoat dong binh thuong cho dén khi diéu kién i < 100
khong con ding nira.

i++: sau khi thuc hién xong vong ldp, gia tri cua 1 s€ tdng 1én mot don vi, roi
lai kiém tra diéu kién, néu van ding thi thuc hién vong lap, roi lai tang 1 1én 1 don
Vi, ...



4

Viéc thay doi1 gia tri cia bién dém c6 nhi€u ki€u khac nhau:

KIEU THAY POI LENH Vi DU

Tang i thém 1 don vi i++ for (int i=1; i<=10; i++)
& mdi lan lap lai hojci+=1 |for (int i=1; i<=10; i+=1)
Tang i thém k don vi i+=k for (int i=1; i1<=10; 1i+=k)
Giam idi 1 don vi i-- for (int i=10; i>=1; i--)
Giam1di 2 don vi i-=2 for (int i=10; i>=1; i-=k)

% Cach thuc hién cia cau Iénh:

Xét cau 1énh

for (int i=1; i<=100; i++)
cout << n*u;

Pau tién, giatri ciaila 1 (do Iénh khoi tao i=1)

Chuong trinh s€ kiém tra diéu kién 1<=100, gia tri hién tai cua 1 la 1 nén
1<=100 1a ding, chuong trinh s& thuc hi¢n 1€nh cout, s€ c6 1 dau * dugc in ra trén
man hinh.

Sau khi thuc hién 1€nh cout, gia tri cua bién i duge tang 1én 1 (do 1é€nh cap
nhat bién 13p i++)

Chuong trinh lai thuc hién kiém tra diéu kién i<=100, va néu dtng thi lai
ti€p tuc thuc hi€n Iénh cout (cac dau * s€ tiép tuc duoc ghi ra), roi lai tang 1, roi lai
kiém tra di€u kién, ...

Vong lap sé& két thuc khi diéu kién i<=100 bi sai (i ting 1én dén 101)

Co6 thé mo ta cac budc thuc hién nhu sau:

Gi,é tri Piéu kién K.ét qua Hanh dong Ké't‘quﬁ‘trén
cua i ki€ém tra man hinh
1 1<=10 DPlng | Thuc hién 1énh rdi ting i *
2 2<=10 DPing | Thuc hién 1énh rdi ting i ok
3 3<=10 Plng | Thuc hién 1énh 16i ting i ok
99 99<=100 bung | Thuc hién 1€nh roi tang 1 Rk L
(99 diu)
100 100<=100 | Pung | Thyc hién 1énh r6i ting i wEE
(100 dau)
101 101<=100 Sai Dung lai




3. Cau tric Lip trong Python
a) Cu phap lénh
for <bién 13p> in <dbi twong can 13p qua> :
<cau lénh 1>

<cau lénh 2>

- Ddi tuong can 1ap: La mot tap hop cac phan tir, 6 thé 1a mot doan gia tri
lién tiép tr L dén R, mot day s6, mot xau ky tu, ... Trong gidi han tai liéu nay (buoi
thir 3 co ban), ta chi néi dén doi tuwong range

- Bién lap: Mang y nghia dai dién cho mét ‘phﬁn tir trong doi twong can lip,
vi du v61 doan lién tiép tir 10 dén 20, bién 1ap s€ lan luot mang gia tri la 10, 11, ...,
20.

- Cau lénh: Cac 1énh s& duogc thyc hién twong ing v6i mdi phan tr.
b) Ham range() trong Python
range (start, stop, step)

Ham range() trong Python cho phép ban tao mét chudi sé bang cach sir
dung cac tham s6 start (Gia tri bét dau), stop (Gia tri ma tai 46 s& ket thuc) va step
(Do tang giam cua gia tri tiép theo so véi gid tri trude d6). Thong sb start va step
c6 thé khong can xuét hién trong ham.

Néu chi c6 1 thong s, thi thong sb d6 chinh 13 stop, ham range sé tao ra diy
s0 lién tuc tir 0 dén stop-1, nghia la gia tri bién 1ap s€ 1an lugt 12 0, 1, ..., stop-1.

Néu c6 2 thong sd, thi ta c6 start va stop, ham sé& tao ra ddy s lién tiép tir
start dén stop-1, nghia la gia tri bién lap s€ lan luot 1a start, start+1, start+2, ...,
stop-1.

Néu co ca 3 thong s6, ham s& tao ra day s6 tir start dén mot s6 bé hon hodc
bang stop-1 (bé hon stop), trong d6 do 1éch gitra 2 gid tri lién ti€p trong day la step,
nghia 1a gia tri bién 1ap s€ lan luot 1a start, start + step, start + 2step, ....

Vi du:
CU PHAP HAM Y NGHiA KET QUA TAO RA
range(5) sb 5~Ié gia t’rj stop, hém sé tao ra 01234
chubi cac sO lién tiép tlr 0 dén 4
range(2, 5) 2 la start, 5 la stop, hamsétaora [ 234

chudi cac sb lién tiép tlr 2 dén 4

range(2, 20,3) Taoracacsdtlr2 dénmodtgidatri [ 258111417
bé hon hodc bang 19, mdi sO
cach nhau 3 don vi




¢) Ham range() trong cau lénh for

Xét cau Iénh 1dp in 100 diu *:
foriin range(100):

print("*", end=llll)

Trong cau lénh trén, ham range
hién 1 1an (v6é1 moi 1 s€ in duge 1 dau *)

IL. Vi DU
1. Viét chuong trinh in ra man hinh nhu
Lan lap thu 1

Lan lap thu 2

Lan lap thu 10

s& tao ra mot chudi s6 tir 0 dén 99. Khi d6
gid tricuai1sé lan luotla 0, 1, 2, ..., 99, v&1 moi1 gia tri 1, 1€nh print s€ dugc thuc

sau:

C++

PYTHON

int main()
{

for (int i=1; i<=10; i++)
cout << "Lan lap thu " << i <<

foriin range(10):

print("Lan lap thu" , i+1)

ach nhau 1 khoang tring:

PYTHON

I\nl;
return(0);
}
2. In ra man hinh t&r 1 d&én 100, mdi sb ¢
C++
int main()
{

for (int i=1; i<=100; i++)
cout <<i<<'";
return(0);

}

foriin range(100):
print( i+1, end="")

3. In ra man hinh tir -100 dén -1, mdi sb

cich nhau 1 khoang tring:

C++

PYTHON

for (int i=-100; i<=-1; i++)

foriinrange(-100,0):

cout <<i<<'";




print(i, end="")

4. Chuong trinh in ra man hinh cac sO tu nhién chian khong qué 100, in cac gi tri
1am dan (100 98 96 ... 2)

C++ PYTHON
for (int i=100; i>=2; i-=2) foriin range(100,0,-2):
cout <<i<<'"; print(i, end="")

5. Chuong trinh tinh tong tir 1 dén n, véi n nhap tir ban phim:

C++ PYTHON
long long s=0; s=0
int n; n=int(input())
cin>>n; foriin range(n): s=s+(i+1)
for (int i=1; i<=n;i++) s=s+i; print(s)
cout<<s;
III. LENH LAP while

Lénh while cling |3 Iénh 1&p twong tw I€nh for, chi khac |a Iénh while khéng

1. Cua phap

C++ PYTHON
while (diéu_kién) while diéu_kién:
{ Cac lénh can thuwc hién

Cac lénh

Cap nhat lai diéu kién Cap nhat diéu kién

2. Str dung Iénh 1ap while trong chwong trinh - M&i lién hé giira for va
while

Trong C++, 1énh for va 1énh while hoan toan co thé thay thé cho nhau.
Trong Python thi tuy truong hop. Tuy nhién vé ban chét, 1énh for sir dung cho cac
truong hop co thé xac dinh sé vong lip rd rang, 1énh while lai thich hop cho nhing
truong hop diéu kién chua xac dinh duoc can 13p bao nhiéu vong lap. Tuy trudong
hop ma lya chon 1énh phu hop va hiéu qua nhat.

Chuong trinh tinh tong cac sb tir 1 dén n c6 thé giai bang 1énh while:

C++ PYTHON
int n; long long s=0; n=int(input())
cin >>n; i=1
inti=1; s=0
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while (i<=n)
{
S+=i;
i++;

}

cout<<s;

while i<=n:
S+=i
i+=1

print(s)

Chuong trinh dém s6 chir s6 cua mot s6 nguyén giai bang 1énh while:

C++ PYTHON

long long n; int dem=0; n=int(input())
cin>>n; dem=0
while(n>0) while n>0:
{ n=n//10

n=n/10; dem+=1

dem++; print(dem)
}
cout<<dem;

Chuong trinh trén c6 thé sir dung 1énh for dé thay thé:

C++

PYTHON

long long n;
cin>>n;
int dem=0;
for(;n>0;)
{
n=n/10;
dem++;

}

cout<<dem;

n=int(input())
dem=0
foriin range(20):
n=n//10
dem+=1
if n==0:
break
print(dem)

Trong C++, I&nh for hoan toan cé thé
thay cho while va nguwgc lai, tuy
nhién cu phap Iénh sé kha dac thu,
van nén han ché st dung.

Trong trirO'ng hop nay ta phai dw tru
bién i dén 20 vi ch® sd nguyén
thwong vao khodng 10'. Chwong
trinh tr& nén phirc tap hon.




9

IV. LENH break TRONG CAU LENH LAP

Lénh break duoc dung dé thoat khoi vong 1ap ngay lap tirc, sur dung trong
cac truong hop trong vong ldp xdy ra nhitng truong hop dac biét can phai dung
vong 1ap lai.

1.Vidu 1:

Nhép vao mdt s6 nguyén n. In ra uéc 16n hon 1 dau tién cta n.

C++ PYTHON
int n; n=int(input())
cin >>n; foriinrange(2, n+1):
for (int i=1; i<=n; i++) if N%i==0: break
if (n%i==0) break; print(i)
cout << i;
2.Vidu 2:

Viét chuong trinh nhép vao mot so nguyén n, cho biét n c6 phai 1a s6 nguyén
t6 hay khong? (Mot sé nguyén t6 1a s6 ty nhién 16n hon 1 va chi chia hét cho 1 va
chinh no)

, Dé kiém tra n cO phai la s6 nguyén tb hay khong, ta s€ chia n cho cac sO tir 2
dén can bac 2 cua n, néu c6 truong hop nao chia hét thi n khong phai 1a s6 nguyén
to.

25011525
2001124447123 51020
1<=cann

[Ji1*1<=cann *cdnn=n
Thuat toan:

- Pat 1 bién klem tra kq kleu bool, kq=1 nghia 13 n 1 s6 nguyén t6, kq=0
nghia la n khong phai sO nguyeén t6, dau tién ta gan gia tri kq=1, nghia la trudc khi
kiém tra, ta gia dinh sd n 13 s6 nguyén t0.

- Néu n<2 gan lai kq=0

- Str dung vong ldp, chia n cho céac s tir 2 dén cin bac 2 cia n.

Néu co6 mot truong hop 1 nao ma n%i==0 thi 1ap tirc gan lai kq=0 va break
(vi da sai r61 nén khong can chay tiép tuc vong lap nira). Nhu vay néu khong co
truong hop 1 nao ma n chia hét thi chay dén hét vong lap van khong c6 1énh gan kq
nao xay ra.

- Kiém tra lai gia tri cua kq va dua ra két luan.

C++ PYTHON
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int n;

cin>>n;

bool kgkiemtra=1;

if (n<2) kgkiemtra=0;
for (int i=2; i*i<=n; i++)

n=int(input())
kgkiemtra=1

if n<2: kgkiemtra=0
i=2

while i*i<=n:

if (n %i==0) if N%i==0:

{ kgkiemtra=0
kgkiemtra=0; break
break; i+=1

} if kgkiemtra:

if (kgkiemtra) cout<<"YES"; print("YES")
else cout<<"NO"; else:
print("NO")

V. LENH LAP LONG TRONG LENH LAP

V. BAI TAP

1. Viét chuong trinh in ra man hinh nhu sau:

lvoilla2
2voi2la4d

10 voi 10 1a 20

2. Viét chuong trinh nhap vao s6 N (2<=N<=9). In ra bang ctru chuong N

INPUT

oOuTPUT

3x1=3
3x2=6

3x10=30

3. Viét chuong trinh in ra man hinh 5 dong nhu sau

123456738910
123456728910
123456728910
123456728910
123456738910

4. Viét chuong trinh in ra cac s6 tir 1 ¢én 100 nhu sau:

012345678910 (0*10+1)
111213 14151617 181920 (1*10+
21222324252627282930

919293949596 97 98 99 100
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5. Viét chuong trinh nhap vao 2 s6 a, b (a bé hon b) ¢6 3 chit sb va thuc hién
cac chirc nang sau:

- In ra man hinh céc sb tira dén b

- Tinh tong tir a dén b

- Cho biét tir a dén b c6 bao nhiéu s6 chia hét cho ca 2 va 3

- Cho biét tir a dén b c6 bao nhiéu chit sé 1 dugce s dung.

INPUT OouTPUT
110 115 110 111 112 113 114 115
675
1
13

6. Viét chuong trinh nhap vao mot sé nguyén a va mot sé6 k. Hay cho biét
chir s6 thtr k cua a la bao nhiéu (Str dung chia lay nguyén va chia lay du dé tach
chir s6 thi k).

INPUT ouTPUT
536814 4 8

7. Viét chuong trinh in ra bang ciru chuong tir 2-9 trén man hinh.
2x1=2 3x1=3 4x1=4

Cau lénh khai tao

Pidu kién sdl
lap

Lénh bén trong vong for

Cau lénh cap nhat

¢
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