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Lo noi dau

Tdp tai liéu nay khéi dau la tw liéu swu tdm tham khdo titr cdc nguén dé day
boi dwéng hoc sinh gidi cia C6 gido Lé Thi Anh Pikc (gido vién trwong THPT
Tdy Hiéu, tinh Nghé An), m¢t cwu sinh vién Khoa Tin hoc - PHSP Hué. Tw liéu
c6 hwéng dan gidi va cé cdc chwong trinh minh hoa bang ngén ngir C khd
chu ddo. V&i xu thé chuyén déi ngén ngir Idp trinh trong day hoc & phd théng
hién nay la ngon ngi¥ Python. Tap tai liéu nay hy vong la mét sw déng gop nho
ctia thdy tro Khoa Tin hoc - DHSP Hué, nham givip hoc sinh va cdc Thdy cé
gido c6 thém ngudn tham khdo trong viéc day va hoc Idp trinh véi ngén ngir

Python.

Tai liéu gom cic chuyén dé sau:

Noi dung
Chuyén dé 1: Kién thirc co ban vé NNLT C va Python;
Chuyén dé 2: So hoc,
Chuyén dé 3: Xur Iy day sé;
Chuyén dé 4: Xur Iy xdu ky tu;

Chuyén de 5: bé quy, quay lui;
Chuyén d@é 6: Quy hoach dong;

Phan tich cdc dé thi, nhin dang cac dang todn va gidi quyét bai todn.




Téc gid Nguyén Thé Diing chi la nguoi chi xwéng, bién tdp, hiéu dinh, vi moi
Qo1 cdc anh chi em cwu sinh vién, sinh vién cua Khoa Tin hoc - DHSP Hué

chuyén sogn tai liéu trén véi minh hoa bdng ngon ng Python.

Tran trong cdm on sw chung tay cia cic thdy cd, anh chi em: Nquyén Quang
Thudn (THPT chuyén Quéc Hoc - Hué), Pham Hé Nhw Nguyét (THPT Phan
bing Luu - Hué), Nguyén Viét Phiung (THPT Nguyén Hiru Cdnh - Ddng
Nai), Hoang Vin Diéu (THPT chuyén Lé Quy Don — Qudng Tri) va nhiéu anh
chi em khic... (sdp xép ho tén & trén theo thit tw chuyén muc tai liéu di chuyén

soan).

Trong phién bdn ddu tién nay, cic phdn hwéng dan gidi va minh hoa béi C,
chiing toi itk nguyén tdc cua tw liéu géc va bd sung cic kién thirc co bdn vé
Python ciing nhw bé sung cic chwong trinh minh hoa béi Python. Mot s6 ma
nguon Python cua cdc bai tdp trong tai liéu nay, sé dwoc dwa lén dwong link

dé nguoi doc co thé tham khdo tién loi.

Rdt mong nhdn dwoc sw gop v, dong gop thém cho tw liéu nay cua thdy cd, anh
chi em gan xa dé tai liéu dwoc ngay mdt phong phii hon, tao nén mot tai liéu

hitu ich cho viéc day hoc ldp trinh.

Hué mua thu 2022.



CHUYEN PE KIEN THUC CO BAN TRONG C++

D061 vé1 moi ndi dung s€ trién khai theo cac hoat dong:

- Hudng dan hoc sinh tim hiéu cac kién thirc 1y thuyét, cac khai niém, tinh Gng
dung va ca kinh nghiém vé chu de.

- Gido vién cing hoc sinh giai quyét mot vai vi du vé bai toan co ban, tiéu biéu

vé chu dé. Sau do6 phat trién cac toan nay vdi cac yéu cau cao hon, mo rong hon.

- Luyén tap giai m(f):[ s6 bai télp theo Chl{yén dé: Qiéi mot s6 bai taip mo rong va
nang cao c6 van dung kién thirc két hop nhiéu chu dé da dugc hoc & trude.

1) Kiéu dir lieu don gidn va cdc phép todn co ban.

Mot sb kiéu dir liéu thuong dung:

+ Kiéu logic: bool

+ Kiéu ky tu: char

+ S6 nguyén: int, long long, unsigned long long

+ S6 nguyén: float, double

Ta thay rang pham vi kiéu dir liéu cang 16n thi cang can nhidu bd nhé va cac dé
thi hoc sinh gi6i ngay nay ngoai gi61 han vé thoi gian thuc hién chuong trinh con gidi
han ¢4 v€ dung lugng bo nhd vi vay can sur dung cac ki€u dit liéu mét cach hop ly.

Cac phép toan trén cac loai dir liéu da dugc gidi thiéu trong chuong trinh chinh
khoa nén t6i khong nhac lai ¢ day.

Luu ¥ trong mot s6 trudong hop tinh todn cu thé hodc can biéu dién gia tri dudi
nhirng dinh dang khac nhau, chiing ta can thuc hién ép kiéu dé chuyén d6i qua lai gitta
nhimng kiéu dit liéu c6 kha ning luu trir gid tri giong nhau.

Bai toan co ban

Viét chuwong trinh nhép vao 2 s nguyén a, b (a,b<=10°). Tinh tong (a+b),
hiéu (a-b), tich (a*b), du (a%b), thuong nguyén (a/b), thuong thuc a chia b hién
thi 2 chir s sau ddu phay.



ere » | pheptinh.cpp *

1 finclude <bits/stdc++.h>

2 using namespace std;

3 int a,b, tong, hieu, du,thuongnguyen ;

4 long long tich:;

S5 fleat thuongthuc:;

6 int main)

N (=R

8 cin>>a>>b;

9 tong=atb;

10 hieu=a-b;

11 tich=a*b;
12 thuongnguyen=a/b;
13 du=a%hb;
14 thuongthuc=(float)a/b;
15 cout<<tong<<" "<<hieud<™ "<<tich<<endl;
16 cout<<setprecision(2); cout <<fixed;
17 cout<<du<<" "<<thuongnguyen<<" "<<thuongthuc<<" "
18 return 0;
19 }

Luu y hoc sinh:

- Khai bao kiéu dit liéu phit hop cho ting bién.

- Hai bién a,b 1a s6 nguyén nén khi thuc hién phép chia a/b ta s€ thu duoc
két qua 1a nguyén. Khi muon lay két qua 1a so thuc ta can ém kiéu (float). Ta c6 thé
viét (float)a/b hoic a/(float)b.

- Cau 1énh cout<<setprecision(2); dé lay 2 chit s6 thap phan sau diu phay.

- Cau lénh cout <<fixed; dé luon hién thi 2 chir sé thap phan. Vi du phép
chia (float)4/2 néu khéng c6 cau 1énh nay thi két qua hién ra la 2. Khi co6 cau 1énh nay
thi két qua hién thi 13 2.00.

2) Ciu tric diéu khién:
- Cdu tric tuan ty.
- Cdu triic ré nhanh: if .., if ... else...
- Ldp vdéi s6 lan biét trueée cau lénh: for...
- Ldp véi s6 lan chiea biét truée: while ...
Bai todn co bdn:

Bai 1: Viét chuong trinh nhap vao sé nguyén N (1 <n <= 10°). Hiy dua ra
man hinh cac sb chin thuoc doan tir 1 dén N.

Y tuéng:

Céach 1: Str dung vong lap véi gia tri dau 1a 1, budce nhay 1 dé duyét tat ca cac
gia tri i thudc doan tir 1 dén N. DUng 1énh r& nhanh kiém tra gia tri i néu la so6 chan thi
xuét ra man hinh.



Céach 2: Str dung vong lap véi gia tri dau 1a 2, bude nhay 2 dé duyét tat ca cac
gia tri 1 1a s0 chan dé xuat ra man hinh.

Sau diy chuong trinh stir dung cau 1énh for va chuong trinh sir dung cau while
dé giai bai toan.

1 #include <bits/stdct++.h> 1 #include <bits/stdct+.h>
2 using namespace std; 2 using namespace std;
3 int n; 3 int n;
4 int main() 4 int main()
5 15( 5 |91
6 cin>>n; 6 cin>>n;
! for(int i=1; i<=n; it il for (int i=2; i<=n; i+=2)
: if(i%2==0) 8 cout<< i<<" ";
9 cout<< i<<" "; -
10 return 0; ? return 0;
11 } 10 }
Cdch 1: Dung cdu 1énh for Céch 2: Dung cau lénh for
1 #include <bits/stdct++.h’ 1 #include <bits/stdct++.h>
2 using namespace std; 2 using namespace std;
3 int n; 3 int n:
4 int maini) 4 int main()
5 JH{ 5
G cin>>n; 6 cin»>n;
7 int i=1; 7 int i=2;
8 while (i<=n) 8 while (i<=n)
9 & {1if (i%z::i::[ 9 { cout<< i<<" ",
10 . cout<< 1<<™ "; 10 14=2;
11 1++; 11 b }
ii g rniturn 0 12 return 0;
14 | . |

Cach 1: Dung cdu lénh while

Cach 2: Dung cau lénh while

Danh gia thudt todn:
Trong 2 ¥ tudng tudng trén ta thay cach 1 do phure tap thuat toan 1a O(n). cach
2 d6 phirc tap 1a O(n/2). Nhu vay ta nén chon cach 2 dé giai quyét bai toan.

Luu y: Cdu Iénh Idp ¢ @6 phike tap 16m khi sé lan lap 16m. Vi vdy ta can nghién
cibu tim cach lam giam s lan Idp xudng hét mikc cé thé.

3) Kiéu dir liéu c6 cdu truc.

Ngon ngit lap trinh C++ cung cap rat nhiéu kiéu dir liéu c6 cau tric. Hai kiéu co
ban thuong dung nhat dé 14 kiéu mang mot chiéu va xau dir liéu. Ngoai ra, trong qua



trinh giang day dé thun loi hon trong viéc luu trit va xir Iy chdng ta c6 thé gi6i thiéu
thém cho hoc sinh cac kiéu khac nhu: pair, vecto. ..

*Kiéu dir ligu mdang mot chiéu:

- Khai niém vé mang mot chiéu

- Khai bao mang

- Truy nhép phan tir mang

- Nhap/xuat mang

Khi nhép, xuat hay duyét cac phan tir ciia mang ta can dung 1énh for dé truy cap
dén cac phan tir ciia méang.

* Kiéu dir liu Xdu ky tie:

- Khai béo xau.

- Nhép x4u bang lénh: cin, getline

- Xuat xau: cout

- Mot 6 thao tac trén Xau:

+ Phép ghép ndi xau: +

+ Phép so sanh: >, >=, <, <=, == I=

+ Ham lay d6 dai xau s: s.length() hodc s.size();

+ Ham sao chép trong xau s tir chi s6 VT lay n ky tu: s.substr(VT, n);

+ Ham chén thém vao xau x vao xau s tai vi tri VT: s.insert(VT, X);

+ Ham xoa trong xau s tir chi s6 VT x6a di n ky tu: s.erase(VT, n);

+ Ham tim kiém: tim vi tri dau tién xuat hién x4u x trong xdu s: s.find(x). Néu
xau x khong c6 trong xau S thi két qua = -1

+ Ham tim kiém nguoc: tim vi tri cudi ciing xuat hién xau X trong Xau s:
s.rfind(x). Néu xau x khong co trong xau S thi két qua = -1

+ Ham d6i ky tu thanh ky tu hoa: toupper(ch);

+ Ham d6i ky tu thanh ky tu thuong: tolower(ch);

Bai todn co ban:

Bai 1: Cho diy so A gom N sd nguyén A1, A2, ..., AN. Hay tim gié tri 1on nhét
ctia diy sd A va chi s cac phan tir c6 gia trj 13 16n nhat.

Dit liéu vao: Gom 2 dong:

- Dong dau tién chira sé6 N (N<=10°).

- Dong thi hai chira ddy s6 A, cac s6 ghi cach nhau it nhat 1a mot ky tu
tréng (1<=a[i]<=109).

Dit liéu ra: Gom 2 dong:

- Dong dau tién chira mot s6 nguyén 1a gia tri 16n nhat cia diy A.

- Dong thir hai chira ddy s6 13 chi s6 cac phan tir c6 gia tri 13 16n nhat, cac
sO ghi cach nhau it nhét 1a mot ky tu tréng.

Vi du:



Input Output
10 8
1255838822 578

Y tuong giai quyét bai toan:
Céach 1: - Poc cac gié tri vao mang A va tim gia tri 16n nhit Max cua ddy.
- Duyét tat ca cac phan tir ctia diy A dé dua ra chi s cic phan tir Max

Céach 2: Poc cac gia tri cua diy, vira doc vira tim cac gia trj 1on nhat va luu
cac chi s6 cua cac phan tir 16n nhat vao mang B. (Khi duyét dén phan ti i thi
mang B s€ luu chi sO ctia cac phan tir 16n nhat trong cac phan tir tir 1 dén 1).

Chirong trinh dién dat cdc y twong nhw sau:

here X *Mang.cpp X

1 $include <bits/stdc++.h> Emmmia| Mangc2.cpp, X

2 using namespace std; 1 #include <bits/stdc++.h>

3 int n,Max, a[1000002]; B} Using namespace std;

4 3Pl int n,k,¥X,Max,B[1000002];
. . 4 int main()

5 :I_.nt main () 5 194 cin>>n;

6 |Hi 6 Max=INT MIN; k=0;

7 cin>>n; 7 for(int i=1l;i<=n;i++)

] Max=INT MIN; 8 |= {ein>>X;

9 for (int i=1;i<=n;i++) 9 if (X==Max)
0 5 {ein>>alil; 0 Lo B
. . . else

11 if (a[1]>Max) Max=a[1]; 12 if (X>Max)
12 - } 13 (Max=X; k=1; B[k]=1i:)
13 cout<<Max<< ; 14 |L }
14 for (int i=1;i<=n;i++) 15 cout<<Max<< ;
15 if (a[i]==Max) eout<<i<<™ "; 16 for(int i=1;i<=k;i++)
16 return 0; 17 cout<<B[i]<<" ";
17 } 18 return 0;
19 }
Cach1 =3
Cach 2

Phan tich thuat toan:

- C4 2 cach déu phai dung dén 2 vong for dé duyét, nhung cach 2 s& thuc
hién nhanh hon céch 1 vi & vong for thtr hai cach 1 1dp n lan, cach 2 lap k lan
ma k 1udn nho hon hodc bang n.

- Thong qua chwong trinh & c&ch 2, gi4o vién nhan manh cho hoc sinh cach
tao mang luu két qua trong khi duyét.

Bai 2: Bé chuan bi cho ky thi nghé THPT sap t6i, ¢ di cho cac nhom diang
ky du thi va gtri danh sach dang ky cho ban An 16p truéng tong hop thanh danh
sach dang ky cua 16p. Do cac nhom lam viée cau tha nén danh sach giri cho An
con rat nhiéu 16i chinh ta: Giira c4c tir con gd nhiéu déu céch, ho tén hoc sinh chua
viét hoa dau tr.



Em hay viet chwong trinh: nhap vao xau s 1a ho tén ctia mét hoc sinh, xuat
ra xau da xo0a cac dau cach thira va viét hoa dau tur.

Y tuong gidi quyét bai todn:

- Cac cong viéc chinh: Khai b4o, nhap xau, x6a dau cach thira, viét

hoa dau tir, xuat két qua.

- X6a diu cach thira:

+ Céch 1: Dung cau lénh for duyét I0i, ¢t gip 2 dau cach 1ién nhau thi dung
1énh s.erase() x6a di 1. (Luu ¥ véi hs néu dung for tién sé& k x6a hét dugc).

+ Céach 2: Dung 1énh while duyét tién dé xoa.

+ Cach 3: Dung 1énh while két hop ham s.find dé xo6a.

+ Cach 4: Dung thém bién phu dé luu két qua khi duyét for tién.

- Chuyén ky tu dau tir thanh chit hoa: Duyét xau, ¢t gap ky tu khac
cach ma ky tu trudc do 1a dau cach thi sé chuyén ky tu nay thanh ky tu hoa.

Luu ¥: Can xir 1y tinh hubng dic biét dau day.

Churong trinh dién dat cdc y twong nhw sau:

Céch 1:

fincluds <bits/stdc++.h>
using namespace std;
gtring s;

long 1, i;

int main|)

getline (cin,s);

1 = s.lengthi);

|," A A AN A A AN AT A AN TN NN |,"

for (int i=1-1; i>=0; i--)
if (is[i]==" "}&&is[i-1]==

s.erase(i,l);

if (s[0]== } s.erase(0,1);

J e e v ok g e o o ok o o o oy kb e e e ok ok f
s[0]=toupper (s[0])«

for (int i=0; i<s.lengthi(); i++)
if((s[i] != ]

toupper (8[i]):

0 s e sk o ok o ok e ok ok e o e ok ok f

8 (s[i-1]==

s[i] =

cont<<s;
return O;

Céch 2:

finclude <bits/stdco++.h>
nsing namespace std;
string s;

long 1, 1i;

int main()

getline (cin, 8);
1l = s.length();

0 s o s o ook ok ok ok ok

1=y
while (i<s.lengthi))
if ((s[i]== J&&(s[isl])=—=
s.erase(i,l); else 1i++;
if (s[0]== } s.era=e(0,1):;

fwwwwwwwwwwwwwwwwwwwwwwwwf
s[0]=toupper (s[0]):
for (int i=0; i<s.length(); i++)
if((s[i] !=
3[1i]

) && (s[i-1]=
= toupper (s[i]);
I,"l LA S B B AR SRR R SR EEEEEEEE RS I,"l
cont<<s;
return 0;




Céch 3:

$include

<bits/stdct++.h>
nsing namespace std;
string s;

long 1i;

int main()

getline(cin,s);
fwwwwwwwwwwwwwwwwwwwwwwwwf
while (z.find("™ ")!=-1)
- [ i=a.find(" ");
s.erase(i,l):
if (s[0]== ) s.erase(0,1):
frwwwwwwwwwwwwwwwwwwwwwwwf
s[0]=toupper (=[0]):
for (int i=0; i<s.length(); i+4)
if((s[i] !'= ) &% (s8[i-1]==
2[i] = toupper(=[i]):
I,". WOWOW NN W W NN W WWW W 0NN W W W W W W I,".
comt<<s;
return O;

Cach 4:

$include <bits/stdc++.h>
using namespace std;
string s, =1;

long 1, i;

int maini)

getline(cin, s);

1 = z.length();

I," AA AT AT AAAAANAANAANANATATNNN |,"

gzl = "

for (int i=0; i<l; i++)

if((s[i]!=" "] || {(s[i]==
sl = 381 + s[i];

if (sl[0]== } sl.erase(0,1);

I," AA AT AT AAAAANAANAANANATATNNN |,"
sl[0]=toupper(sl[0]);

for (int i=0; i<sl.length(), i++)
if((sl[i] !=

21[1i]

) && (8l[i-1]==
= toupper (sl[i]):
I,". LA S S SRR EEEREREESESS] |,".
cout<<sl;
return 0;

V&g (s[itl]!

1

]

Thong qua cac chuwong trinh nhdn manh cho hoc sinh céc thao tac da duoc van
dung trong bai toan nay, nhu ham s.length(); s.find(); s.erase(); toupper(); +...

4) Kiéu di liéu tép:

Trong cac ky thi hoc sinh gioi, thuong chi yéu cau xir Iy véi mot tép Input va
mot tép Output. Nhu vay dé lam viéc vai tép trude tién ta can mé tép bang hai cau 1énh

sau:

freopen(<tén tép input>,"r", stdin); freopen(<tén t&€p output>,"w", stdout);

- Boc tép khi sb phﬁn tor da xac dinh, sau khi mé tép ta thuc hién binh thuong

nhu doc vao tir ban phim.

- Khi doc tép v&i sb phan tir chua xac dinh ta can két hop cau lénh while. Vi du

doc t&p vao mang A vd&i sO phan tir chua xac dinh:

inti=1;
while (cin >> a[i])

{i++;}

Doc cac dong cua té€p vao xau S vai sO phan tur chua xac dinh:

while (getline(cin,S))

- Céu lénh dua con tré xudng dong trong tép Input: cin.ignore() ;

10




Bai tdp co bdn:
Bai 1: Cho ddy s6 A gébm N sb nguyén Al, A2, ..., AN (n<=10°), gia tri

cac s6 khong vuot qua 10°. Hay cho biét trong tép c6 bao nhiéu sd va dua ra cac
sO 1¢ trong day.

Truong hop 1: Dit liéu vao tu T¢ép TEPSO.INP

- Dong dau chua sd nguyén n.

- Dong thtr 2 chira n s6 nguyén ghi cach nhau it nhat 1a mét ky tu trong.
Truong hop 2: Dit liéu vao Tép TEPSO.INP

Chtra n s6 nguyén ghi cach nhau it nhat 1a mot ky tu trong.

Két qua ra: Ghi vao tép TEPSO.OUT gom 2 dong:

- Dong dau tién chira mot s6 nguyén 1a sb lugng s6 c6 mit trong tép.

- Dongthuhalchuadaysoleconongdaytheotumaururqucra

sau, cac sO ghi cach nhau it nhat 1a mot ky tu tréng.

1¢.

Y twéng gidi quyét:
Truong hop 1:
+ Poc n tur t&p Input ghi vao tép Output.

+ Ta chi can duyét 1 lan bang Iénh for dé vira doc vira kiém tra tim cac so

Trwong hop 2: Ta can duyét 2 lan trén cac so:
+ Lan 1 dung cAu 1énh while két hop 1énh cin dé doc cac s6 vao mang va

dém so luong so.

+ Duy¢t céc sO trén mang dé tim cac so 1é.

Chuwong trinh gidi:
¢ X Tepsocpp X ye X | Tepsocpp X
1  #include <bits/stdctt.h> 1 #include <bits/stdct+.h>
2 using namespace std; 2 |S1ng namespace std;
3 int [1000002] ; 3 int n,a[1000002];
ARt myalLuuviie ) 4  int main()
4 int main() 5 O
5 Eﬂ{ 6 freopen ("Tepso.inp","z", stdin);
6 freopen("Tepso.inp", "r", stdin); 7 freopen ("Tepso.out", "w", stdout) ;
1 freopen("Tepso.out", "w", stdout); 8 int 1 = 1;
g cin>>n; 9 while {c%n >> alil])
9 cout<<n; 12 { , i++" }
. s n=1i-1;
10 for(lnF l?}’ l?_n' 1t4) 12 cout<<n<<endl;
11 | {Cln 27 aIl]; 13 for (int i=1;i<=n;it++)
12 if (a[1]%2!=0) 14 if (a[i]32!=0)
13 cout<<ali]<<" ", 15 cout<<ali]<<" ";
14 | L } 16 return 0;
15 return 0; 17 }
16 } g
Truong hop 1 Truong hop 2

11



Bai 2: Cho tép van ban TEPXAU.INP ghi ho tén hoc sinh trong mét 16p hoc.
Hay cho biét trong tép c6 bao nhiéu hoc sinh va dua ra ho tén cua hoc sinh dai nhét.

Truong hop 1: Dir lieu vao: Tép TEPXAU.INP

Gdm nhiéu dong, mdi dong 1 ho tén cta 1 hoc sinh.

Truong hop 2: Dir liéu vao: Tép TEPXAU.INP.

- Dong dau tién chl'Ia s6 nguyén n 1a sé hoc sinh trong 16p.

n dong tiép theo mdi dong la ho tén cua 1 hoc sinh.

Két qud ra: Ghi vao tep TEPSO. OUT gom 2 dong:

- Dong dau tién chira s lugng hoc sinh trong 16p.

- Dong thtr hai ghi ho tén ctia hoc sinh dai nhat.

Y twong gidi quyét:

Trwong hop 1: Ta ding cau 1énh while két hop 1énh getline(cin,s) dé doc va
dém sd hoc sinh.

Truong hop 2:

- Ta dung 1énh cin dé doc s6 lwong hoc sinh

- Dung lénh cin.ignore(); dé dua con tro xudng dong.

- Dung cau 1énh for két hop 1énh getline(cin,s) dé doc timg dong.

Luu y: Ta nén vira doc vira xr Iy dé khong phai luu lai danh sach trong mang
va tranh viéc duyét danh sanh nhiéu lan.

Chuong trinh:
e | "Tepxau.cpp X re X | *Tepxaw.cpp X
1 #include <bits/stdc++.h> 1 #include <bits/stdc++.h>
2  using namespace std; 2 using namespace std;
3 int n=1,1, lm=0; 3 int n=1,1, Im=0;
4 string s,sm=""; 4 string s, sm="";
5 int main() 5 %nt main ()
= o I o
7 freopen ("Tepxau. inp", "r", stdin) ; 1 freopen("Tepxau. 1np","r" ,atdin);
8 freopen ("Tepxau.out", "w", stdout) ;
8 freopen("Tepxau.out", "w", stdout) ; 9 cin>>n;
9 while (getline(cin,s)) 10 cin.ignore () ;
10 |3 { 1=s.size(); 11 for (int i=1; i<=n;i++)
11 if (1>1m) 12 1= [getline(cin, s);
12 & [sm=5s; 13 l=s.size();
13 Im=1; 14 if(1>1m)
14 |+ } 15 |3 {sm=5;
15 n+t; 16 Im=1;
16 |+ } 17 Ir }
17 cout<<n-1l<<endl: 18 |r }
18 cout<<sm; 19 cout<<n<<endl;
19 return 0; ;2 co:t<<sT;
return 0;
20 } 29 }
Truong hop 1 Truong hop 2

5. Chwong trinh con va ldp trinh cé cédu tric.

- Chuong trinh con dong vai tro quan trong trong lap trinh, dac biét
trong 1ap trinh c6 cau truc.
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C6 2 loai ham do6 1a ham c6 gia tri tra vé va ham khong c6 gia tri tra ve.

Bién toan cuc, bién cuc bo.

Tham sd hinh thirc, tham s thuc su;

Tham tri, tham bién.

*Bai todn co bdn:

~ Choday so A gom N s6 nguyén A1, A2, ..., AN. Hay cho biét c6 bao nhiéu
sO trong day sO A c6 tong cac chir so 1a mot s6 chinh phuong.

Dir liéu vao: Tép CTC.INP gém 2 dong:

Dong dau tién chira s N (N<=10%).

) Dong thtr hai chira ddy s6 A, cac s6 ghi cach nhau it nhét 1a mot
ky tu trong (1<=a[i]<=10).

Dir liéu ra: Tép CTC.OUT chua 1 s6 nguyén duy nhat 1a két qua cua bai toan.

Y twong: DE giai bai toan ta can thuc hién cac cong viéc sau:

Xay dung ham void doc() dé doc dir liéu tir tép vao mang.

X4y dung ham int tonges(int n) dua vao sb n, 1dy ra tong chir s6 cuan.

Xay dung ham bool cphuong(int n) dwa vao sé nguyén n kiém
tra n cO phai la chinh phuong hay khong.

Ham int main()

+ Goi ham doc();
+ Sau d6 duyét tirng phan tir cia mang goi ham tinh téng cac chit sb va

kiém tra chinh phuong dé dém s luong s6 thda mén.

Chuwong trinh giai quyét bai todn:

1ereg

| CTCcpp X

WO =] o N Wk

#include <bits/stdc++.h>
using namespace =std;
int n, k, dem=0, 100
e e e e ke ke ke ok e ok e ok e ke ke ke ok ke ke ke ke ke ok ke ke f
wvoid doc()
[ cin>>n;

fori(int i=1; i<=n:

cin >> ali]:

i++)

}

fhhkkkhhhhhhkhhhhhkhkhhhkhhkhhikk [

int tong(int =x)

int t=0;
while (x!=0)
[ t =t + x%10;
®x = x/10; 1}

return t;

}

fhhkkhkhhhhhhhhhhhhkhhhkhhkhhikk )/

18
19
20
21
22
23
24
EA
26
27
28
29
30
31
32
33
34
35
36
37

an

I_."-?i"-‘f-‘f'-‘f-‘f?"'ﬁ’?"'ﬁ-‘f?i"-‘f?i"-‘f-‘f?i"ﬁ?i’?f-‘f?i’-‘f?i"-‘f-‘f._.-"
bool cphuongi(int x)
{ int t = sgrti(x);
if (Lt*t==x) return true;
else return false;
}
I_."-?i"-‘f-‘f'-‘f-‘f?"'ﬁ’?"'ﬁ-‘f?i"-‘f?i"-‘f-‘f?i"ﬁ?i’?f-‘f?i’-‘f?i"-‘f-‘f._.-"
int main{()
=k
freopen ("CTC.inp™, "r", stdin) ;
freopen ("CTC.out"™, "w", stdout) ;

doc() -
for(int i=1; i<=n; i++)
=l {k=tong(alil):
if (cphuong(k)==true)

dem++;
- }
cout<< dem;
return 0O;

}

Trong chuong trinh trén ta da sir dung mot ham c6 san xay dung 3 ham:

Ham c6 san sqrt(n);
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- Ham khong c6 gia tri tra vé void doc(),

- Ham gia tri tra vé 1a kiéu s6 nguyén int tong(int x)

- Ham tra vé gia tri logic bool cphuong(int x)

Luu y:

Khi gidi quyét méi bai todn ta nén danh thoi gian dé phan tich, xdy dung bo cuc
cau truc chuong trinh. Cong viéc nay sé don gian va dé dang hon khi ta su dung bi
quyét TTNV (Tach, Tim, Nhin, Viét) de giai quyét van de.

+ Tdch (Tdch I6n ra nhé): Tach céng viéc I6n thanh nhiéu céng viéc nhé hon,
de giai quyéet hon. CO thé tach [on ra nho nhiéu lan cho den khi cdng viéc du don gidn
dé thuc hién.

+ Tim (Tim diém chung): Tim diém chung gitta cdc cong viéc nhé véi nhau.

+ Nhin (Nhin tong quat): Nhin tong qudt dé tim ra diéu cot 16i bang cdch lwoc
bo hodac don gian hoa cac chi tiét.

14



KIEN THUC CO BAN NGON NGU LAP TRINH PYTHON

1) Kiéu dir liéu don gidn va cdc phép toan co bdan
a. Bién va cdc kiéu di¥ ligu co bin

e Bién (variable) dai dién cho ving nhé luu trit dir liéu (trén RAM) cta chuong
trinh. Bién chua gia tri nhap vao, gia tri cua mot biéu thire, gia tri tinh toan hoac xu ly
trong chuong trinh. Bién duoc nhan dang thong qua tén bién va kiéu dir liéu.

e Python ciing giéng nhu mot sd cac ngdn ngit bac cao khac, khi ta khai béo
bién thi kiéu dir liéu ciia n6 sé tw dong dwore detect. Vi viy nén ching ta cling khong
phai qua vat va khi khai bao 1 bién.

#string

name = "V Thanh Tai"

#integer

age = 22

#float

point = 8.9

#lists

option = [1,2,3,4,5]

#Tuple

tuple = ('V@ Thanh Tai', 22 , True)

#Dictionary
dictionary = {"name": "Vu Thanh Tai", "age": 22,
"male": True}

e Trong python, dé kiém tra kiéu dir liéu cia mot bién thi chung ta c6 thé st dung
ham type vdi cu phap nhu sau: type(data)
Vi du:
age = 22

print(type(age))

Man hinh thyc thi hién thi <class 'int">

e Trong mdt trudng hop nao d6 ma ban mudn chuyén doi kicu dir lidu cia
mot bién, thi Python ciing hd tro ban qua cac ham co ban sau:
— float(data) chuyén dbi sang kiéu sé thuc.
— int(data,base) chuyén doi sang kiéu sd, trong d6 base 13 kiéu hé sd

ma cac ban mudn chuyén doi sang (tham sd nay c6 thé bo trong).

— str(data) chuyén ddi sang dang chudi.
— complex(data) chuyén dbi sang kiéu phuc hop.
— tuple(data) chuyén d6i sang kiéu Tuple.
— dict(data) chuyén doi sang kiéu Dictionary.
— hex(data) chuyén dbi sang hé 16.
— oct(data) chuyén doi sang hé 8.
— chr(data) chuyén doi sang dang ky tu.
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b. Cdc todn tir trong Python

O phan kiéu dir liéu number trong Python minh cling ndi qua vé mdt s6 toan tir trong

Python r6i, nhung d6 méi chi 1a mot phan nho théi, trén thue té thi Python s& ¢6 cac

toan tir co ban nhu sau:

Toan tr s6 hoc - Arithmetic Operators

Toan tir quan hé - Comparison (Relational) Operators
Toan tur gan - Assignment Operators.

Toan tir logic - Logical Operators.

Toan tir Biwter - Bitwise Operators.

Toan tir khai thac - Membership Operators.

Toan tir xac thuc - Indentity Operators.

1, Toan tir s6 hoc - Arithmetic Operators.

Toan tir s6 hoc trong python dugc thé hién duéi 7 dang co ban sau: (trong cac vi du

dudi

day thitacoiaco giatrilasvab co giatrila7).

Toan

., Mo Ta Vi Du
tw *
N Toan tir cong cac gia tri lai voi a+b=12
nhau
- Toan tu trur cac gia tri lai voi nhau a-b=-2
- Toan tir nhan céc gia tri lai voi A% b =42
nhau
/ Toan tir chia cac gia tri cho nhau alb
: =0.7142857142857143
% Toan tir chia ldy phan du a%b=5
wx Toan tir mil. a**b = a° a**bh=78125
Toan tir chia lam tron xudng.
Il VvD: allb=0
0,57=>0

16



09=>0

07 =>-1

-01=>-1

2. Toan tir Quan hé

Dang toan tir nay dung dé so sanh cac gia tri voi nhau két qua cuia nd s€ tra vé
la True néu dung va False n€u sai. Va n6 thuong duoc dung trong cac cau Iénh dicu

kién.

Trong Python thi né ciing ton tai 6 dang toan tir quan hé co ban nhu sau:

(trong cac vi du dudi day thi ta coi a co gia tri la 5 va b co gia tri 1a 7).

Toan

tw

Chu Thich

So sanh gia tri clia cac d6i s6 xem co bang
nhau hay khéng.

Néu bang nhau thi két qua tra vé sé& 1a True va
nguoc lai sé la False.

So sanh gia trj ctia cac d6i sé xem c6 khac
nhau hay khéng.

Néu khac nhau thi két qua tra vé s& 1a True va
nguoc lai sé 1a False.

Dau < dai dién cho phép toan nhé hon, néu
do6i s6 1 nhé hon doi so 2 thi két qua s€ tra vé
la True va nguoc lai s€ la False.

Dau > dai dién cho phép toan 16n hon, néu doi
s0 1 16n hon do6i s6 2 thi két qua s¢€ tra vé la
True va nguoc lai s¢€ 1a False.

DAu > dai dién cho phép toan nho hon hoac
bang, néu doi s6 1 nhdé hon hodc bang doi so 2
thi két qua s€ tra ve 1a True va nguoc lai s€ la
False.

Dau > dai dién cho phép toan 16n hon hodc
bang, néu doi s6 1 16n hon hodc bang doi so6 2
thi két qua s€ tra vé 1a True va nguoc lai s€ 1a
False.

Vi Du

a==b /l
False

al=b//[True

a<b/lTrue

a> b //False

a<=b
[[True

a>=b
[/IFalse
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3. Toan tir gan

Toan tur gén 1a toan tr dung dé gan gia tri cua mot doi tuong cho mot ddi tuong khac.
Va trong Python thi n6 cling dugc thé hién giong nhu cadc ngon nglr khac. Va duoi day
la 8 toan tir nam trong dang nay ma Python ho tro.

Toan
Tw

%

*k—

/1=

Chu Thich

Toan tir ndy dung dé gan gia tri
cua mgt doi twong cho mot gia
tri

Toan tir ndy cOng rdi gan gia tri
cho doi tugng

Toan tir nay trur ro1 gan gia tri
cho doi tuong

Toan tir nay trir réi gan gia tri
cho doi tugng

Toan tir nay chia roi gin gia tri
cho doi tugng

Toan tir nay chia hét ro1 gan gia
tri cho doi tugng

Toan tir nay lily thira roi gan gia
tri cho doi tugng

Toén tir ndy chia lam tron roi
gan gia tri cho doi tugng

4. Toan tir logic

Vi Du

c = a (ltc nay c sé co gia tri = 5)

¢ += a (twong duong vdic =c +

a)

C -= a (twong duong véic=c -
a)

¢ *=a (twong duong voic=c *
a)

c /=a (twong duong véic=c/

a)

¢ %= a (tuong duong vdic=c
% a)

c **=a (twong duong vdic=c

c //=a (twong duong véic=c//

a)

Toan tir logic trong Python hoan toan giéng nhu cac ngdn ngir khac. N6 gdm c6 3
ki€u co ban nhu sau:

Toan
Tw

and

Chu Thich

Néu 2 vé cua toan tir nay déu 1a True thi két qua s& 1a True va
nguoc lai néu 1 trong 2 vé 1a False thi két qua tra ve s¢ la

False.
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Néu 1 trong 2 vé 1a True thi két qua tra vé s& 1a True va nguoc

or . A £ 1s V1A v a2 A~ oqa
lai n€u ca 2 vé la False thi két qua tra vé s¢€ la False.

Day l1a dang phii dinh, néu biéu thirc 1 True thi no s& tra vé 1a

ot False va nguoc lai.

5. Toan tir biwter
Toan tir nay thuc hién trén cac bit cua cac gia tri. Hiy tuong tuong minh c¢6 2 bién a =
12 va b = 15 nhung néu ching ta convert chiing sang h¢ nhi phan thi 2 bién nay s€ co

gia tri nhu sau: a = 00001100 va b =00001111. V& phan nay thi rat it khi sir dung va
cling kho translate sang tiéng viét nén minh xin dugc phép viét toan hang va vi du thoi.

Toan Tw Vi Du
& (a & b) =12 (00001100)
| (a|b) =14 (00001111)
N (@™ b) =2 (00000010)
~ (-a) =-13 (00001101)
<< a<<a = 49152

>> a>>a=0

6. Toan Tw khai thac

Toan tir nay thuong duoc dung dé kiém tra xem 1 d6i s6 c6 nam trong 1 tap hop d6i
s0 hay khong (list). Trong Python ho trg chung ta 2 dang toan tr nhu sau:

Giasa:a=4,b=11,5,7,6,9]

Toan

! Chu Thich Vi Du
Tw
. Néu 1 dbi s thude mot tap ddi sb no sé tra .
in ]\ . : ainb //False
vé True va nguoc lai/
not Néu 1 d6i s6 khong thudc mot tap dbi sd anotinb
in no sé tra vé True va nguoc lai/ /[True

7. Toan tir xac thuc
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Dang Toan tir nay dung dé xac thuc hai gia tri xem n6 c6 bang nhau hay khong. Va

trong Python hd tro chiing ta 2 dang sau:

Giasu:a=4,b=5

Toan B ,
. Chu Thich Vi Du
Tw
. Toan tir nay s& tra vé True néu a =="b va .
is 1ay ais b //False
nguoc lai
. Toan tir ndy sé tra vé True néu a !=b va aisnotb
not is :
nguoc lai [[True

Bai toan co ban
Viét chuong trinh nhap vao 2 s6 nguyén a, b (a,b<=10°). Tinh
e tong (ath),
e hiéu (a-b),
e tich (a*b),
e du (a%Dh),
e thuong nguyén (a/b),
e thuong thuc a chia b hién thi 2 chit s6 sau dau phay.

demopy X

print(a+b)

print(a-b)

print(a*b)

print(a%b)
print(int(a/b))
print(format(a/b, ".2f"))

5) Céu triic diéu khién:
- Cdu tric tuan tu.
- Cdu triic ré nhanh: if..., if .... else...
- Ldp véi s6 lan biét truée cau lénh: for...

- Lap voi so lan chua biét trucc: while ...
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Bai toan co bdn:
Bai 1: Viét chuwong trinh nhap vao s6 nguyén N (1 <n <= 10°%). Hay dua ra man
hinh céc s6 chan thudc doan tir 1 dén N.

Str dung cau Iénh 1ap for va range Su dung cau 1énh while

n=int(input())
i=1
while i<=n:

if (i%2-=0):

n=int (input())
for 1 in range(l,n+1):

if (i%2==0):

print(i,end=" ") print(i,end=" ")

i=i+1

3. KIEU DU LIEU LIST

3.1 List la gi? va khai bao list trong Python.

List trong Python 1a mot dang dit lidu cho phép luu trit nhiéu kiéu dit liéu khac nhau
trong no, va chiing ta c6 thé truy xuit dén cac phan tir bén trong né thong qua vi tri
ctia phan tir d6 trong list. O day, néu nhu ban nio d3 tim hiéu qua mot ngén ngit nao
d6 thi c6 thé coi list trong Python nhu mdt mang tuan tu trong cac ngdn ngit khac.

Pé khai bao mot list trong Python thi chiing ta sir dung cip dau [] va bén trong 13 cac
gia tri cua list.
[valuel, wvalue?2,..., valuelN]

Trong do: valuel, value2,..., valueN la c4c gia tri cua list.
VD: Minh s€ khai bao 1 list chira tén cac hoc sinh.

name = ['VU Thanh Tai', 'Nguyen Van A', 'Nguyen Thi E']
3.2. Truy cdp dén cdc gid tri trong list.
Pé truy cap dén cac phan tir trong list thi cac ban 1am twong tu nhu d6i véi chudi.

Céc phan ttr trong mot list duoc danh dau bat dau tir 0 theo chiéu tir trai sang phai va
tir -1 theo chiéu tir phéi qua tréi.

VD: Minh s& truy xuét dén tirng phan tir mot cua list trong VD trén.

name = ['Vu Thanh Tai', 'Nguyen Van A', 'Nguyen Thi E']
print (name[0]) # Vu Thanh Tai

print (name[1l]) # Nguyen Van A

print (name([2]) # Nguyen Thi E

# hoac

print (name[-3]) # Vu Thanh Tai
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print (name[-2]) # Nguyen Van A
print (name[-1]) # Nguyen Thi E
Trong trudng hop ban mudn in ra mot phan cua list thi ban st dung ct phép sau:

list[start:end]

Trong do:

. list 1 tén ctia bién chira list.

. start 14 vi tri bat dau 14y ra list con. Néu dé tréng thi no sé lay tir day list.

. end 13 vi trf két thiic. Néu dé tréng thi no6 sé& 1ay dén phan tir cudi cung cua list.

VD: LAy ra 2 phan tir dau cua list trén.

name = ['Vu Thanh Tai', 'Nguyen Van A', 'Nguyen Thi E']
print (name[0:27])

# ['Vu Thanh Tai', 'Nguyen Van A']

# hoac

print (name[-3:-117)

# ['Vu Thanh Tai', 'Nguyen Van A']

3.3 Sira déi va x6a bé gid tri phén tie trong list.

Sau khi ban d3 truy cap duoc dén cac phan tir trong list roi thi ban c6 thé xt Iy né nhu
nao tuy thich theo y cua ban (stra - xda).

Update

D¢ stra gia tri cua cac phan tir trong list thi cdc ban chi can truy cap dén phan tor ma
minh can stra d61 va ti€n hanh gén gia tri méi cho no.

VD: Stra name thir 2 trong list ¢ vi du trén thanh 1996.

name = ['Vu Thanh Tai', 'Nguyen Van A', 'Nguyen Thi E']
print (name)

# ['Vu Thanh Tai', 'Nguyen Van A', 'Nguyen Thi E']
name[l] = 1996

print (name)

# ['Vu Thanh Tai', 1996, 'Nguyen Thi E']

Delete
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Dé x6a mdt hodc nhiéu phn tir trong list thi cac ban can truy cap dén phan tir can x6a
va dung ham del dé x6a. Va sau khi chiing ta x6a phan tir trong list thi index cua list
s€ dugc cap nhat lai.

VD: X6a phan tir tht 3 trong list trén.

name = ['Vu Thanh Tai', 'Nguyen Van A', 'Nguyen Thi E']
print (name)

# ['Vu Thanh Tai', 'Nguyen Van A', 'Nguyen Thi E']

del name[2]

print (name)

# ['Vu Thanh Tai', 'Nguyen Van A']

3.4. List 10ng nhau.

Do list ¢6 thé chira nhiéu kiéu dit liéu khac nhau 1én chiing ta hoan toan c6 thé khai
bao mot list chira mot hodc nhiéu list khac nhau.

VD:
option = [12,5,1996]

myList = ['Vu Thanh Tai', option]

print (myList)

# ['Vu Thanh Tai', [12, 5, 1996]]

Va ctr nhu thé chiing ta c6 thé 16ng N list khac vao trong list.

Déi voi list 16ng nhau nhu nay thi chiing ta chiing truy xuat dén cac phan tir nhur binh
thuong, theo cap tir ngoai vao trong.

VD: Minh sé truy cap vao phan tir dau tién trong list option.
option = [12,5,1996]

myList = ['Vu Thanh Tai', option]

print (myList)

# ['Vu Thanh Tai', [12, 5, 1996]]
subList = myList[1l] # [12, 5, 1996]
subList[0] # 12

# hodc c6é thé viét ngdn gon nhu sau

myList[1][0] # 12
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4. Cac ham xur ly list trong Python

Phan trudc da gidi thiéu v6i moi nguoi cac ham xir 1y chudi hay dung trong Python,
phéan nay chung ta ti€p tuc chuyén sang tim hi€u vé mot s6 ham xtwr 1y list hay dugc st

dung trong Python
4.1, list().

Ham nay c6 tdc dung chuyén doi ki€u dir li¢u cua mdt bién sang dang list.

Cl phép: 1ist (data)

Trong d6, data 12 bién chira tuple ban cin chuyén doi.

VD:
string = "Vu Thanh Tai"
print (list(string))

# Ket Qua: ['V', 'u', " ', 'T', 'h',
'T', 'a" 'i']

tup = ('A', 'B', 'C")

print (list (tup))

# Ket Qua: ['A', 'B', 'C']
4.2, len().

Ham nay tra vé s6 lugng phan tir ¢6 trong list.
Cl phap: len (list)

Trong do, list 12 list ma cac ban can dém.
VD:

list = ['A', 'B', 'C']
print (len(list))

#KEt qua: 3

4.3, max().

Ham nay s€ tra v€ phan tir c6 gia tri 16n nhat trong list. Néu la chudi thi n6 s€ tra vé
phan tir c6 d6 dai chuoi dai nhat, n€u 1a so thi n6 s€ trd vé phan tir ¢ s6 16n nhat.

Clphdp: max (list)
Trong do, list 12 list ma cac ban can kiém tra.

VD:
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list = ['A', 'B', 'C']
print (max (list))

#Ké&t qua: C

list = ['1', '3', '2"']
print (max (list))

#Két qua: 3

4.4, min().

Ham nay s€ tra vé phan tir c¢6 gia tri nho nhat trong list. Néu la chuoi thi n6 s€ tra vé

phan tir c6 do dai chudi ngan nhat, néu 1a so6 thi n6 s€ trd vé phan tir c6 s6 nho nhat.

Cu phap: min(list)

Trong d6, list 1a list ma cac ban can kiém tra.
VD:

list = ['A', 'B', 'C']

print (min(list))

#K&t qua: A

list = ['1"', '3', '2"']
print (max (list))

#Ké&t qua: 1

4.5, append().

Phuong thirc ndy c6 tac dung thém phan vao cudi cia mot list.

Cu phap: mylist.append(obj)

Trong do:

mylist 1a list ma cac ban can thém phan tir.
obj 14 phan tir ma ban mudn thém vao mylist.
VD:

list = ['A', 'B', 'C']
list.append('D")

print (list)

25



# Két qua: ['A', 'B', 'C', 'D']
list.append(('E', 'F'))

print (list)

# Két qua: ['A', 'B', 'C', 'D', ('E', 'F")]
4.6, extend().

Ham nay c6 tac dung ké thira lai cac phan tir cua list2 va thém vao trong listl.
Cu phéap:

listl.extend(list2)

Trong do:

list] 1a list ma ban mudn ké thira tir mot list khac (¢ day 1a list2).
list2 1a list dugc sir dung dé cho list khac két thira (¢ day 1a listl).
VD:

list = ['A', 'B', 'C']

list.extend('D")

print (list)

# Két qua: ['A', 'B', 'C', 'D']
list.extend(('E', 'F'))

print (list)

# Két qua: ['A', 'B', 'C', 'D', 'E', 'F']

Luu y: O ddy minh da ¢d tinh dé vi du ctia phuong thirc append() va extend() 1a giong
nhau dé cho cac ban thdy duoc su khac biét gitra 2 phuong thirc nay).

4.7, count().

Phuong thirc ndy c6 tac dung dém s6 1an xuat hién cia mot thanh phan trong list!
Cu phéap:

mylist.count (val)

Trong do:

mylist 1a list ma cac ban can kiém tra.

val 13 phan tir ma ban mudn tim va dém trong list mylist.

VD:
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list = ['A', 'B', 'C']
print (list.count ('A'))
# Két qua: 1

4.8, index().

Phuong thirc nay co tac dung tra vé index xuat hién dau tién ctia phan tir ma ban muon
tim va néu nhu khong tim thay thi n6 s€ goi exception.

CUPhap: mylist.index (val)

Trong do:

mylist 1a list m& cac ban can kiém tra.

val 1 phan tir ma ban mudn tim trong list mylist.
VD:

list = ['A', 'B', 'C']
print(list.index ('B"'))

# Két qua: 1

print (list.index('D"))

# K&t qud: ValueError: 'D' is not in list
4.9, insert().

Phuong thic c6 tac dung thém phén tir vao vi tri index cua list, va cac phan tu sau
index do6 s€ dugc day ve phia sau.

Clphap: mylist.insert (index, val)

Trong do:

mylist 12 list ma cac ban can thém.

index 14 vi tri ma ban mudn thém phén tr val vao.

val 1 phan tir ma ban mudn thém vao trong list mylist.
VD:

list = ['A', 'B', 'C']

list.insert (0, 'Z")

print (list)

# Két qua: ['z', 'A', 'B', 'C']

list.insert (2, 'D'")
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print (list)

# Két qua: ['z', 'A', 'D', 'B', 'C']
4.10, reverse().

Phuong thire ndy c6 tac dung dao nguoc vi tri ctia cic phan tir trong list.
Cu phéap:

mylist.reverse()

Trong d6, mylist 14 list ma cac ban mudn dao nguoc.
VD:

list = ['A', 'B', 'C']
list.reverse()

print (list)

# K&t qua: ['C', 'B', 'A']

4.11, remove().

Phuong thirc ndy c6 tac dung x6a phan tir khoi list.

CU Phép: mylist.remove (val)

Trong do:

mylist 1a list ma cAc ban can x6a phan t.

val 13 phan tir ma ban muén mudn x6a trong list mylist.
VD:

list = ['A', 'B', 'C']

list.remove ('C')

print (list)

# Két qua: ['A', 'B']

4.12, pop().

Phuong thirc ndy c6 tac dung x6a bé phan tir trong list dya trén index ctia no.
Cl phdp: mylist.pop (index)

Trong do:

mylist 1a list ma c4c ban can xo6a phan tu.



index 14 index ctia phan tir ma ban mudn mudn xda trong list mylist. Mic dinh thi
index = mylist[-1] (phan tir cuoi cung trong list).

VD:

list = ['A', 'B', 'C', 'D', 'E']
list.pop ()

print (list)

# Két qua: ['A', 'B', 'C', 'D']
list.pop(2)

print (list)

# Két qua: ['A', 'B', 'D']

4.13, sort().

Phuong thirc ndy c6 tac dung sdp xép lai cac phan tir trong list theo mot thi ty xac
dinh.

Clphap: mylist.sort (reverse, key)
Trong do:
mylist 12 list ma cac ban mudn siap xép.

reverse 1a mot boolean cau hinh kiéu sap xép. Néu reverse = True thi list s€& dugc sap
xEp tir 1on dén bé, néu reverse = False thi list s€ dugc sap xép theo thur tu tir bé dén
16n. Mac dinh thi reverse = False.

key 1a callback def dé xtr Iy list hodc 1a mot lamda function (thudng duoc dung dé siap
xép cc list tuple hodc dictionary).

VD:

list = ['A", 'Cc', 'B', '"E', 'D']J
list.sort ()

print(list)

# Két qua: ['A', 'B', 'C', 'D', 'E']
list.sort (reverse=True)

print (list)

# Két qué: ['E', 'D', 'C', 'B', 'A']
def custom sort (elem):

return elem[1]
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list = [(1, 2), (5, 7), (7, 100), (4, 4)]
list.sort (key=custom sort)

print (list)

# Két qua: [(1, 2), (4, 4), (5, 7), (7, 100)]
4.14, clear().

Phuwong thirc ndy cé tac dung xéa bo hét tdt ca cdc phan tir trong list
Cuphap: mylist.clear ()

Trong d6, mylist la list ma ban mudn xéa bé hét phan tir.

VD:

list = ['A', 'C', 'B', 'E', 'D']
list.clear ()

print (list)

# K&t qua: []

5. Chubi (String) trong Python

Kiéu dit liéu chudi (String) trong Python 1a mot trong cac kiéu phd bién nhat trong
Python. Chudi ky tu trong python dugc bao quanh bdi diu ngoic kép don hodc dau
ngoic kép. Python coi cac 1énh trich dan don va kép 1a nhu nhau. Vi dy: 'Hello' twong
duong vaoi "Hello".

Ban c6 thé hién thi mot chudi trong Python bﬁng print(). Vi du:
print ("Hello")

print ('Hello")

Gan chudi cho mot bién

Viéc gan mot chudi cho mdt bién dugc thuc hién vdi tén bién theo sau 1a dau bang va
chuoi, Vi du:

strl = "Hello World!"™
print (strl)
Chudi da dong
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Ban c6 thé gan mot chudi nhiéu dong cho mot bién bang cach sir dung 3 ddu ngoic
kép hoac 3 dau nhay don:

Vi du nhap chudi da dong véi 3 ddu ngodc kép:

strl = """Vi du nhap chuoi nhieu dong trong Python
day la dong thu 2

day la dong thu 3

day la dong thu 4"""

print (strl)

Vi du nhap chudi da dong véi 3 dau nhay don:

strl = '"''Vi du nhap chuoi nhieu dong trong Python
day la dong thu 2

day la dong thu 3

day la dong thu 4'''

print (strl)

Luu ¥: cac ngat dong phai giéng nhau (thut ddu dong gidng nhau). D6 1a quy tic co
ban trong Python.

Chudi 12 mot mang
Cac chudi trong Python 1a mang céac byte dai dién cho cac ky ti unicode.

Tuy nhién, Python khong co kiéu dir liéu ky tu, mot ky tu don gian chi 1a mot chudi
c6 do dai bang 1.

Dau ngoic V}lf)ng [] ¢ thé duoc sir dung dé truy cp cac phan tir ciia chudi. Ky ty dau
tién c6 chi s6 1a 0.

strl = "Hello World!"

print (strl[0])

Két qua:

H

Truy cap céac gia tri trong String

Déu ngoic vudng [] c6 thé duge sir dung dé truy cap cic phan tir cta chudi. Ky tu
dau tién c6 chi so 1a 0.

Vidu I:
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strl = "HELLO"
strl = "HELLO"
print (strl[0])
print(strl[1])
print (strl[2])
print (strl[3])
print (strl[4])

Két qua: trd vé mot chudi con tir vi tri 6 dén 8 cua chuoi da cho:

H
E
L
L
@)

Chi dinh chi muc bat dau va chi muc két thic, dugc phan tach béng dau hai cham, dé

tra vé mot phan cta chudi.
Vidu 2:

strl = "HELLO"
print(strl[:])
print(strl[0:])
print(strl[:5])
print (strl[:3])
print (strl[0:2])
print (strl[1:47)
Két qua:

HELLO

HELLO

HELLO

HEL

HE
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ELL

Truy cép chudi bang chi muc 4m

Str dung cac chi muc am dé léy ra chudi con bit dau tir cudi chudi: Vi du:

strl = "Hello World!"

print (strl[-5:-21])

Két qua: tra vé mot chudi con tir vi tri 3 dén 5 tir tir cudi chudi ctia chudi d cho:
orl

6. Cac ham xir ly chudi trong Python

O phan dau cua series minh da giéi thidu véi moi nguol vé chudi trong Python rol
nhung Python 1a mét ngon ngit kha 1a linh dong va mém déo nén nd ciing di cung cap
cho chiing ta rat nhiéu ham c6 sin dung dé xu ly chudi. Bai viét nay minh sg& liét ké
mot s6 ham hay ding va vi du kém theo cho moi ngudi cting tham khao.

1, Count().

Ham nay c6 tac dung dém xem trong chudi c6 bao nhiéu ky tu can tim.
Cua Phéap:

string.count(sub, start, end)

Trong do:

sub 1a chudi cac ban can tim kiém va dém.

start 12 index bat cua chudi can tim. Mac dinh thi strart = 0.

end I index két thlic cua chudi can tim. Mac dinh thi end = len() cta chudi.
VD:

string = "toidicode.com”

print(string.count('i"));

# Két qua: 2

print(string.count('i', 3));

# Két qua: 1

2, find().

Ham nay c6 tac dung tim kiém mat chudi trong mot chudi hozc khoang chudi. N6 s&
tra vé la vi tri bat dau ctia chudi tim duoc trong chudi néu tim thay va néu khong tim
thay n6 sé tra ve -1.

Cu phéap:

33



string.find(str, start, end)

Trong do:

str 1a chudi cac ban can xac thuc xem cé phai chudi két thic khéng.
strart 1 index bat dau chudi can so sanh. Mac dinh thi start = 0.
end 14 index két thic chudi can so sanh. Mic dinh thi end = len().
VD:

string = 'toidicode.com'

print(string.find('di"));

# Két qua: 3

3, isalnum().

Ham nay c6 tac dung kiém tra xem mot chudi c6 phai 1a chira duy nhat cac ky tu chi
hoac chuoi hay khéng? NO sé tra vé True néu chuoi chi chira cac ky tu chir hoac so.
Va nguoc lai n6 sé tra vé False néu chudi chira ky tu khac chudi va so.

VD:

string = 'toidicode’
print(string.isalnum());
# Két qua: True

string = 'toidicode.com'
print(string.isalnum());
# Két qua: False

4, isalpha().

Ham nay c6 tac dung kiém tra xem maot chudi c6 phai 1a chira duy nhat cac ky tu chi
hay khdng? NG s& tra vé True néu chudi nay chi chira duy cac ky tu chit trong bang
chir céi, va s& tra vé False néu no chaa sé hoic ky tu dic biét khac.

VD:

string = 'toidicode96'
print(string.isalpha());
# Két qua: False

string = 'toidicodecom’

print(string.isalpha());
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# Két qua: True
5, isdigit().

Ham nay c6 tac dung kiém tra xem mot chudi c¢d phai 1a chira duy nhat cac chit sé hay
khong? No sé tra vé True néu dting va False néu sai.

VD:

string = 'toidicode96'
print(string.isdigit());
# Két qua: False
string = '12051996'
print(string.isdigit());
# Két qua: True

6, islower().

Ham nay c6 tac dung kiém tra xem mot chudi ¢6 phai 13 in thuong hay khéng? N6 s&
tra vé True néu dung va False néu sali.

VD:

string = 'toidicode.com'’
print(string.islower());

# Két qua: True

string = 12051996
print(string.islower());

# Két qua: False

string = '9toidicode.com6'
print(string.islower());

# Két qua: True

string = '9Toidicode.com6'
print(string.islower());

# Két qua: False

7, isupper().

Ham nay c6 tac dung kiém tra xem maot chudi c6 phai 1a in Hoa hay khdng? N6 s& tra
ve True néu ding va False neu sai.
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VD:

string = 'TOIDICODE.COM'
print(string.isupper());

# Két qua: True

string = 12051996
print(string.isupper());

# Két qua: False

string = '9TOIDICODE.COM®6'
print(string.isupper());

# Két qua: True

string = '9Toidicode.com6'
print(string.isupper());

# Két qua: False

8, isspace().

Ham nay c6 tac dung kiém tra xem mot chudi ¢é phai chi chira duy nhat cac ky tu
khoang trang khong? NO sé tra vé True néu diing va False néu sai.

VD:

string ="

print (string.isspace());
# Két qua: True

string = 'Vu Thanh Tai'
print (string.isspace());
# Két qua: False

9, len().

Ham nay c6 tac dung tra vé do dai cua chudi.
VD:

string = "Vu Thanh Tai"
print(len(string))

# Két qua: 12



10, ljust().

Ham nay c6 tac dung tra vé mot chudi véi do dai length duogc xac dinh, néu chudi
duoc chon nhd hon width thi né sé& sir dung char dé bl chd thiéu do vé phia bén phai
cua chudi.

string.ljust(length, char)
Trong do:
length 1 d6 dai cua chudi mai can in ra.

char 1a ky tu s& b vao chudi méi néu chudi cii khong du length. Mic dinh thi char =
khoang trang.

VD:

string = "Vu Thanh Tai"

print(string.ljust(17, "-"))

# Két qua: Vu Thanh Tai-----

11, rjust().

Tuong tu ham ljust() nhung chi c6 diéu 1a n6 s& bl vé phia bén trai cua chudi.
VD:

string = "Vu Thanh Tai"

print(string.rjust(17, "-"))

# Két qua: -----Vu Thanh Tai

12, lower().

Ham nay c6 tac dung chuyén doi chudi vé dang in thuong.
VD:

string = "Vu Thanh Tai"

print(string.lower())

# Két qua: vu thanh tai

13, upper().

Ham nay c6 tac dung chuyén dbi chudi sang dang in hoa.
VD:

string = "Vu Thanh Tai"

print(string.upper())

37



# Két qua: VU THANH TAI

14, Istrip().

Ham nay c6 tac dung loai bo di cac ky tu char & phia dau cua chudi.
Cua Phéap:

string.Istrip(char)

Trong d6: char 13 ky tu ban muédn loai bo. Mac dinh thi char s& bang khoang trang
(white space).

VD:

string =" Vu Thanh Tai"
print(string.lstrip())

# Két qua: Vu Thanh Tai
string = "----Vu Thanh Tai"
print(string.lstrip(’-"))

# Két qua: Vu Thanh Tai
15, rstrip().

Tuong tu nhu Istrip(), chi khéc 1a rstrip n6 s& loai bo char & phan cubi cua chudi.
VD:

string = "Vu Thanh Tai
print(string.rstrip())

# Két qua: Vu Thanh Tai
string = "Vu Thanh Tai----"
print(string.rstrip(’-"))

# Két qua: Vu Thanh Tai
16, strip().

Ham nay la su két hop cua Istrip() va rstrip(). N6 sé lai bo cac ky ty char o ca hai dau
cua chudi.

VD:

string=" Vu Thanh Tai "
print(string.strip())

# Két qua: Vu Thanh Tai
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string = "----Vu Thanh Tai----"

print(string.strip(’-"))

# Két qua: Vu Thanh Tai

17, replace().

Ham nay c6 tac dung tim kiém va thay thé chudi tim dwgc bang chudi mai.
Cua Phéap:

string.replace(old,new,max)

Trong do:

old la chudi ma ban can tim kiém trong string.

new 1a chudi ma ban can thay thé cho chudi old tim duoc.
max 1 sb luong tir c6 thé thay thé tdi da.

VD:

string = "Chao *!"

print(string.replace('*', 'Tai'))

# Két qua: Chao Tai!

string="A A A"

print(string.replace('A’, 'Tai', 2))

# Két qua: Tai Tai A

18, title().

Ham nay c6 tac dung chuyén dbi chudi sang kiéu title
Cu Phap:

string.title()

VD:

string = "vu thanh tai"

print(string.title())

# Két qua: Vu Thanh Tai

Bai toan co bdan:

Bai 1: Cho diy s6 A gom N s6 nguyén A1, A2, ..., AN. Hay tim gia tri 16n nhat cia
diy s6 A va chi s6 cac phan tir ¢ gia tri 1a 16n nhét.
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Dir liéu vao: Gom 2 dong:
- Dong déu tién chira s6 N (N<=109).

- Dong thir hai chira ddy s A, cac sb ghi cach nhau it nhat 13 mot ky tu
trong (1<=a[i]<=10°).

Dit liéu ra: Gom 2 dong:
- Dong déu tién chira mot sd nguyén 13 gia trj 16n nhat cua diy A.

- Dong thtr hai chira diy s6 1a chi s6 cac phan tir c6 gia tri 1a 16n nhét, cac
s0 ghi cach nhau it nhat 1a mdt ky tu trong.

Vi du:
Input Output
10 8
1255838822 578

Y tuwong gidi quyét bai todn:

n=int(input())
a=list(map(int,input().split
m= a[@]
vit=0
for 1 in range(l,n):

if a[i]> m:

m=al[1i]
vi=1
print(m)
for 1 in range(©®,n):
if a[i]==m :
print(i+l, end=" ")

Bai 2: D¢ chuan bj cho ky thi nghé THPT sp tdi, c6 da cho cac nhém dang ky du thi
va gui danh sach dang ky cho ban An 16p truong téng hop thanh danh sach dang ky
ctia 10p. Do cac nhom lam viéc cdu tha nén danh sach gii cho An con rat nhiéu 15
chinh ta: Giira cac tir con g6 nhiéu dau cach, ho tén hoc sinh chua viét hoa dau tur.

Em hay viet chwong trinh: nhap vao xau s la ho tén cia mdt hoc sinh, xuat ra
xau da xo6a céac dau cach thura va viét hoa dau tu.
Vi du:

Input Output
(ddu — dai dién khoang tring)
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--tran---van----an--- Tran-Van-An

Y tuong gidi quyét bai todn:

st=input()

st=st.strip()

while st.find(" ") !=-1
st = st.replace(”™ "," ")

12  print/(st.title() )|

6) Kiéu div liéu tép:

Vi du bai todn tim max ¢ trén chung ta vao ra bang file nhu sau:

TIMMAX.INP TIMMAX.OUT
10 8
1255838822 578

Chuong trinh dugc cép nhat nhu sau:

import os, sys

+ open{os.path.join(sys.path[@], "TIMMAX.INP™)

=4 open{os.path.join(sys.path[@], "TIMMAX.OUT"), "w"

n=int(f.readline())
a=list(map(int,f.readline().split()))
m= a[e]

vi=08

for 1 in range(l,n):
if a[i]> m:
m=al[i]
vit=1

g.write{str{m))
k.write{"kﬂ”)
for 1 in range(@,n):
if a[i]l==m :
g-write(str(i+l1))
g.write(" ")
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Bai tdp co bdn:

Bai 1: Cho tép van ban TEPXAU.INP ghi ho tén hoc sinh trong mot 16p hoc. Hay cho
biét trong tép c6 bao nhiéu hoc sinh va dua ra ho tén cua hoc sinh dai nhat.

Truong hop 1: Dir licu vao: Tép TEPXAU.INP

GoOm nhiéu dong, mdi dong 14 ho tén cua 1 hoc sinh.

Truong hop 2: Dir lieu vao: Tép TEPXAU.INP.
- Dong déu tién chira s6 nguyén n 1a s6 hoc sinh trong 16p.
- n dong tiép theo mdi dong 1a ho tén cuia 1 hoc sinh.

Két qua ra: Ghi vao tép TEPXAU.OUT gom 2 dong:
- Dong déu tién ghi d6 dai tén hoc sinh dai nhat

- Dong thir hai ghi ho tén ctia hoc sinh dai nhat.

Vidu
TEPXAU.INP TEPXAU.OUT
3 13
Nguyen Van An Nguyen Van An
Tran Thi B
Le Van C

Y twong gidi quyét:

import os, sys

= open(os.path.join(sys.path[@], "
open{os.path.join(sys.path[@], "

= int(f.readline())
Imax = @
for 1 in range(@,n):
name = f.readline()

if len(name)>1lmax:
Imax = len(name)
lname = name
g.write(str(lmax-1) +"\n" + lnameﬂ

7) Churong trinh con va ldp trinh c6 ciu tric.

- Chuong trinh con dong vai tro quan trong trong lap trinh, dac biét trong
lap trinh c6 cau trdc.
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- C6 2 loai ham d6 1a ham c6 gid tri tra vé va ham khong c6 gia tri tra vé.

- Bién toan cuc, bién cuc bo.

- Tham s6 hinh thirc, tham sb thuc su;

- Tham tri, tham bién.

*Bai todn co bdn:

Cho day s0 A gom N s6 nguyén A1, A2, ..., AN. Hay cho biét ¢ bao nhiéu so
trong diy sb A c6 tong cac chir s6 1a mot s6 chmh phuong.

Dir liéu vao: Tép CTC.INP gém 2 dong:

- Dong dau tién chtra s6 N (N<=10%).

- Dong thi hai chira ddy s6 A, cac s6 ghi cach nhau it nhat 1a mot ky tu
tréng (1<=a[i]<=10°).
Dit liéu ra: Tép CTC.OUT chua 1 s6 nguyén duy nhat 1a két qua cua bai toan.
from math import sqrt
import os, sys
def tongcs(a):
t=0
while al=8:
t=t+akl0o
a=a/10
return t
def cphuong(a):
t=sgrt(a)
if t*t==a:
return T
else:
return False

open{os.path.join(sys.path[@], "FUNCTION.INP"), "r")

g = openf{jos.path.join(sys.path[@], "FUNCTION.OUT"), ”w”ﬂ

n=int(f.readline())
a=list(map(int,f.readline().split()))
dem=0
for 1 in range(@,n):
if cphuong(tongcs(ali]) rue : dem=dem+1

g.write(str(dem))
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Ngudn tham khao: https://toidicode.com/
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CHUYEN PE 2: SO HQC

1) Phép todn chia ldy dw va nguyén Iy dong duw

Trong céc bai toan tin hoc cac yéu cau xir 1y can dung phép toan chia ldy du (%)
rat phd bién. Rat nhiéu bai toan can dén xir 1i sé 16n, nhung khi ¥ dd cua tac gia chi la
tim ra thuat toan ding dé giai quyét bai toan chir khong coi trong viéc cai dit sb 16m,
lic d6 thuong thi dé ra s& yéu cau ghi ra sé du cua két qua khi chia cho 1 co s6 bat ki
nao d6. Vi vy ma ta can tim hiéu cac tinh chat dong du dé c6 thé dam bao két qua minh
dua ra 1a chinh X&c.

Gia sir ¢6 2 s6 nguyén x va y, voi co sd 12 n, ¢6 nhitng tinh chat dong du sau day:
1. (x+y)% n = ((X % n)+(y % n)) % n.
2. (X*y)% n =((x % n)*(y % n))%n.

Bdi todn co ban. Tong 1ap phwong

Cho s6 tu nhién n. Hiy viét chuong trinh tinh S =13+ 23+ 3%+ ... + n%,

Dir liéu vao:

Poc tir tép TLP.Inp gom mot dong duy nhat chira s nguyén n (1<=n<=109).
Dir lieu ra:

Ghi két qua ra tép TLP.Out mot gia tri duy nhat 1ai s6 du ctia phép chia S cho
10%+7

Vi du:
TLP.inp TLP.out
3 36
4 100
Rang budc: 70% test trng véi gidi han 1<=n<=10* 30% test ing voi cac trudng
hop con laiY tudng:
Céach 1: St dung vong lap duyét cac sb i tir 1 dén n dé tinh tong 1ap phuong.
S=0;
for (int i=1; i<=n; i++) S = s+ i*i*i;
S= S%(10%+7);

Véi cach 1am nay do phuc tap 1a O(n), néu su dung kiéu dir liéu phu hop thi ta
cung chi méi an duogc cac test nho chua giai quyét dugc véi moi gid tri. Vi vay can
tlep tuc cai tién.

Céch 2: Sir dung cong thirc toan hoc:

Ta c6 thé chuyén d6 phirc tap xudng O(1), nhung luu Y ring gid tri cta S 12
rat 16n, khong cé kiéu dit liéu nguyén nao co thé luu lai gia tri két qua. Vi vay
ta cAn van dung tinh chat dong du dé giai quyét bai toan.
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Khi d6 ta c6 cau 1énh tinh:

13+23+33+...+m3=n?%(n+1)%4

Khai bao hang e: e= 10° +7.
S = ((n%e)*(n%e))%e)*((n+1)%e)*((n+1)%e)%e)/4;
Chuwong trinh tham khao:

iere | TLP.cpp X

1 #include <bits/stdc++.h>
2 using namespace std;
3 const int e = 1000000007 ;
4 long long n, S;
5
3] int main)
7 |H{ freopen("TLP.inp","r", stdin):
8 freopen ("TLP.out™, "w", stdout):;
9 cin>>n;
10 S = ({(n%e)*(n%e))%e)*(((ntl)%e) *((ntl) Fe) Fe) /4;
11 cont<<s;
12 return 0;
13 }

Trong Python ma tham khao ctua chuong trinh sé nhu sau:
fi=open ("TLP.INP","r")

fo=open ("TLP.OUT", "w")

e=1000000007

N=int (fi.read())

fo.write (format (S))

fo.close ()
fi.close ()

2) 86 hoan hdo

SH hoan hao (hay con goi la s6 hoan chinh, s6 hoan thién) la mot sO nguyén
duong ma tdng CAC udc _nguyén duong chinh thire cia n6 (s6 nguyén duong bi n6
chia hét ngoai trir n6) bang chinh no.

Cac s0 sau la s0 hoan hao:
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S66(1+2+3=6)

S628 (1+2+4+7+14=28)
Bai todan co bdn:

Cho sb tu nhién N. Hay cho biét N ¢6 phai 14 s6 hoan hao hay khong?

Di liéu vao: Poc tir tép SHH.Inp gdm mot dong duy nhét chira sé nguyén
N (1<=n<=10°).

Dir lz:_éu ra: Ghi két qua ra t¢p SHH.Out s6 1 néu N 1a sb hoan hao, nguoc
lai thi ghi s0 0.

Vidu
SNT.inp SNT.out
28 1
100 0

Phén tich bai toan:

Pé kiém tra s6 nguyén duong N(N>1) c6 1a s6 hoan hao khong, ta tinh tong
S tong cac s6 nguyén 1 (1<=1<=N-1) ma 1 la udc cua N. Sau do6 ta kiém tra S co
bang N hay khong. Néu S=N thi N la s0 hoan hao, nguoc lai N khong phai 1a so
hoan hao.

Xeét cac sb i v6i i<=VN, ta thdy néu i 1a wéc cua N thi thuwong N/i ciing 1a
udc cua N. Do do, viéc tim udc véi k tir 1 dén N- 1 12 khong can thiét, ma chi can
kiém tra k tir 1 dén VIV. Khi d6, ta c6 chuong trinh:

art here > | SHH.cpp >
1 #Finclude <bhits/stdc++.h>
2 using namespace std;
3 inmt M
4 e e e e de e e e e e e e e
5 bool SHH(Int IN)
@ = { int s=1:;
7 int t = sgrt (M)
=] for {(int i=Z2; i<=t; di++}
=] if (HEi==0)
10 8 = 5 + i + M/ 71;
11 if (S==NM) return true:
1= return false
13 — ]
14
15 int main ()
1& =11
17 freopen ("SHNT.inpg™, "r",stdin) :
13 freopen {"SHT ..cut™, "w"™, stdout) ;
15 cin>=>MN;
20 count<<SHH (M) ;
21 return O
22 1
Code v6i Python sé€ la:
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imporit math
Ffi—open{"SHH. IMNE"™ "™}
Ffo=—open{"SHHE. O™, "w™)

H=inmt{fi.read{))

“ldef SHHauo () :

S5=1

C=imt{math.=sgxrtc (I} }y +1

-] for i in range (2 ,t) :

— if HN%Bi=—0: S=5S+i+I//4i
if S5=I1: rTetmrn 1

== selss:retorn O

Fo.write{format (SHHao (I} ) )

Fo.clao==({)
Fi.clo=e ()

Lueu y: Trong ham kiém tra tinh hoan hao néi trén. Néu N 1a s6 chinh phuong
thi viéc tinh téng cac udc thuc su cia N 1a chua dung. Vi trong truong hop nay i = VN
1a wdc thi N/i clingTa YN . vi vay tong da cong Z1an VN. O day ta thiy sé chinh piwong
khong bao gio 1 s6 hoan hao nén tong khong phai trir
VN két qua van dung.

3) S6 Fibonaxi.

Day Fibonacci la ddy vo han cac s tu nhién bat dau bang hai phan tir 0 va 1
hodc 1 va 1, cac phan tir sau d6 duoc thiét 1ap theo quy tic mdi phan tir luén bang tong
hai phan tir trudc nd. Cong thire truy hoi ctia diy Fibonacci la:

1, kh in=1
f(n)={1, kh in=2
fn=1)+f, khin>2

Lwu y: Gid tri ciia s6 Fibonaxi thit n tdng rdt nhanh khi n tang. Vi vy doi
VOl cdc bai todn co lién quan dén sé Fibonaxi ta can dac biét liu y vé mién dir lidu
dau vdo cia bai todn dé sir dung cdu triic dir liéu va phwong dn xit Iy bai todn dwoc
tot nhat.
Bii todn co bin vé day sé Fibonaxi:

Day s6 fibonacci dugc thanh 1ap béi cong thirc:

f1=f2=1,

fi=fratfia (i23).

Yéu cau: Cho s6 nguyén duong n (n<=50). Tinh gia tri Fn Input: Gom mot dong
duy nhat chira s6 nguyén duong n. Output: In ra két qua bai toan.

Vi du:

48


https://vi.wikipedia.org/wiki/D%C3%A3y_(to%C3%A1n_h%E1%BB%8Dc)
https://vi.wikipedia.org/wiki/D%C3%A3y_(to%C3%A1n_h%E1%BB%8Dc)
https://vi.wikipedia.org/wiki/S%E1%BB%91_t%E1%BB%B1_nhi%C3%AAn
https://vi.wikipedia.org/w/index.php?title=C%C3%B4ng_th%E1%BB%A9c_truy_h%E1%BB%93i&action=edit&redlink=1

]

]

Fibol.INP

Fibol.OUT

10
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Phan tich bai toan:

Pé tinh Fn ta phai tinh cac gia tri dung trude cua diy F1, £2,..., fN-1. Cong thic lap

Fi=Fi-1 + Fi-2 v6i i 1an luot nhan gia trj tir 3 dénn.

Pé tinh gia tri tiép theo cua day thi gia tri trude gia tri hién tai lai 1a gia tri
trude thu 2. Gia tri hién tai lai 1a gid tri trudc gia tri can tinh. Vi vay voi moi gia tri
moi cua i ta lai phai xac dinh lai gia tri trude va trudce thir 2 cia 1 moi.

Gi4 tri cua soO fibonaxi tang rat nhanh khi n tdng, nén ta can phai dé y st dung

bién véi kiéu dit liéu phu hop.

Céch 1: Str dung céau 1énh lap dé tinh cac gia tri tu F3 to1 Fn.

Céach 2: Str dung mang dé luu cac gia tri cua day.

Cach 3: Dung dé quy

Chuwong trinh duoc thé hién nhur sau:

Céach 1

$include <bits/stdc++.h:
using namespace std;

int n;

long long £, f1, f£2:;

int main|

{freopen("fibol.inp","r", stdin);

Céch 2

tinclude <bits/stdc+.hy
1sing namespace std;

int n;

long long £, a[52];

int main()

freopen("fihol.out”, "w", stdout); ﬂffIEDEEHV§&&Ql-&QR","fHStdiHL

cin>>n;

fl=f2=1;

for(int i=3;i<=n;i++)
f=f1+12;
f1=£2;
fa2=f;

cout<<f;
return 0;

Code v6i1 Python:

freopen("fipol.out", "w", stdout);
cineen,
a[l]=a[2])=1;
for(int i=3; i<=n; i+
a[i]=a[i-1]+a[i-2];
cout<<an];
return 0;

Céch 3

$include <bits/stdc++.h:

nsing namespace std;

int n;
long long f;
long long Fibo(int nj
-|{ if (n==1 n==2)
retarn 1;
else

return Fibo(n-1)+Fibo(n-2);

int main()
- {freopen("fihel.inp", "t", stdin);
freopen("fikhol.out”, "w", stdout);
cinzn;
cout<<Fibo(n);
return O;
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1 fi=open("Fik
2 fo=open("Fibol.OUT" , "w")

_'.';II . II:II}

4 H=int (fi.read())

& def Fikbo(H):

if (=1 or H==Z):

8 retorn 1

g el=se: return Fibo(N-1)+Fibo(N-2)

11 fo.write(format (Fibo (M) ))

13 fo.close ()
14 fi.close()|

Qua bai toan nay, ta thdy mdi thuat todn can céch thirc to chirc dir liéu khéac
nhau. M6i cach giai déu ¢6 wu va nhuoc diém riéng, trong mién dir liéu cua bai toan
trén thi ca 3 cach déu giai quyét tot. Trong thuc té day hoc & chii dé nay thi hoc sinh
chua duoc hoc vé mang nén chi méi du kién thie dé giai quyét bang cach
1. Ta c6 thé dé cap lai bai toan trong phat trién bai toan, mé rong yéu cau bai toan
thanh cac bai toan sau.

Mt s6 yéu cau mé rong vé diy Fibonaxi:

Diy s fibonacci dugc thanh lap béi cong thic:

fi=f2=1;

fi=firat fia (i23).

a/ Tinh tong n s6 dau tién cta day

b/ Pua ra danh sach n s6 cia diy va.

¢/ Pua ra danh sach n s6 1¢ dau tién cua diy.

d/ kiém tra sd n c6 thudc day fibonacci hay khong e/ Tinh s6 Fibonaxi tht n
%(10%+7) voi (n<=10°).

Yéu cau hoc sinh chinh stra bai todn gbéc dé giai quyét cac bai toan con.
Gido vién quan sat va ho trg khi hoc sinh gép vudng mac.
Luu y:

- S fibonaxi tht n ting rat nhanh khi n ting, nén ta can luu y dén viéc chon
ki€u dir li€u dac biét 1a bién luu tong.

Néu str dung kiéu dir liéu int thi chi luu trir duwoc dén s6 Fibonxi thir 43. Kiéu
long long thi luu duge dén sb thir 60.

Kiéu unsigned long long ta co thé luu trit duoc s6 Fibonaxi thir 93. Véin 16n ta
phai c6 phuong phéap xur Iy khac.

- V6i cau d cuia bai toan, ta sir dung tinh chat dong du dé thu gon gia tri
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trong qu4 trinh tinh ting sb cua day:
f1=f2=1;
for(int i=3;i<=n;i++)
{ f=(f1+f2)%1000000007;
f1=f2; f2=f; }

4) So6 nguyén to

Mot sb tu nhién N (N>1) 1a s6 nguyén t6 néu N ¢ ding hai wdc s6 13 1 va N.
Vi du cac s6 nguyén to: 2, 3,5, 7,11, 13,17, 19, 23, ...

Tinh chat don gian sau cua s6 nguyén to:

+ Trir s6 2 cac sO nguyén t6 con lai déu 1a so 1é.

+ Trir 56 2, s6 3 cac s6 nguyén té ¢ dang 6k + 1 vi s ¢6 ¢ dang 6k + 2

thi chia hét cho 2, s6 c6 dang 6k + 3thi chia hiét cho 3.

Bai toan co ban:

Cho s6 tu nhién N. Hiy cho biét N ¢6 phai 1a s6 nguyén t6 hay khong?

Dir liéu vao: Poc tir tép SNT.Inp gdm mot dong duy nhit chia sd nguyén N
(1<=n<=10°).

Dir liéu ra: Ghi két qua ra tép SNT.Out sé 1 néu N 1a s6 nguyén t6, nguoc lai
thi ghi s0 0. Vidu

SNT.inp SNT.out
13 1
100 0

Phan tich bai toan:

Pé kiém tra s6 nguyen duong N(N>1) ¢6 1a s6 nguyén to khong, ta kiém tra
xem c6 ton tai mot s6 nguyén k (2< i<=N-1) ma ila udc cia N ( N chia hét

) thi N khong phai 1a s6 nguyén to, nguoc lai N 1a s6 nguyén td.

Néu N(N>1) khong phai 1a s nguyén to, ta ludn co thé tich N =ir*i ma (2<=
i1<=ip <=N-1). Vi ir*i1<= i7*i,=N nén ir<=N. Do d6, viéc kiém tra vai i tir 2 dén N-
1 la khong can thiét, ma chi can kiém tra i tir 2 ¢én YN. Khi d6, ta c6 chuong trinh:
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re X] *SNT.cpp X]

[Xa e o TCS Ia AU 6 T S UV IR AN

15

17
18
19

16|

#include <bits/stdc++.h>
using namespace std;
int N:;
’-'*************************;’
bool SNT (int M)
{ int t = sgrt(N):;
for (int i=2; i<=t; i++)
if (N%i==0) return false
return true;

}

’-'*************************;’
int main()
{
freopen ("SNT.inp","r",stdin) -
freopen ("sSNT.out", "w", stdout) ;
cin>>N;
cout<<SNT (N) ;
return 0;

there X SNTLcpp X |

Woo =] & s L B

L S R
P ST == B B O ¥ ST S U My S

21

Code véi Python:

#include <bits/stdco++.h>
using namespace std;

int H;

3k sk ko ko ke ko
bool SNT(int N)

=i

il

if (N==2||N==3) return true;

if (H==1||H%¥2==0]| |H%3==0) return false :
int t = =2grtil):;

for (int i=5; i<=t; i+=g)

if (H%i==0] |N%(i+2)==0) return false ;
return true:

f*************************J{

int main()

1

freopen|"SHNT.inp","r",stdin);
freopen("SHT.out", "w", stdout)
cin>>HN;
cont<<5SHT (H) ;
retorn O;
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import math
fi=open ("SHT.INEP™, "™}
fo=open ("SHT .OTOT™ ,"w™}

H=int(fi.read())

i T o ¢ BOY S L % I

def ST (N):
t=int{math.=sgrt (N} }+1
for i in range(2.,t):

if H%i—0:
retunrn Fal=se

[
[ T B & ¢

retorn Truos

fo.write (format (SHT () ) )

I
LN ol L RO

fo.clo=e ()
fi.clo=e()

Dua vao tinh chat: Trir s6 2, s6 3 cac s6 nguyén td déu co dang 6k +1. Vay ta chi
can kiém tra xem N_c6 chia hét cho s6 2, s6 3 va céac sé c6 dang 6k + 1 trong doan
[5,VN ]. Chuong trinh thé hién nhu sau:

5) Sang nguyén té

Cho s6 tir nhién N. Hiy dwa ra cac sé nguyén té thudc doan [1- NJ;

Dir liéu vao: Poc tir tép SangNT.Inp gdm mot dong duy nhét chira sé nguyén N
(1<=n<=10").

Dﬁ’, liéu ra: Ghi két qua ra tép SNT.Out s6 1 néu N 12 s6 nguyén t6, nguogc lai
thi ghi s0 0. Vi du

SangNT.inp SangNT.out
20 2,3,5,7,11,13,17,19

Y twéng: Cach 1: Duyét vét can.

Dung 1énh for duyét 1an luot cac sd i trong doan [1, N], kiém tra tinh nguyén t6 cta
1 s0 bang ham kiém tra nguyén t6. Néu i la s0 nguyén t6 thi xuat ira.

Céch nay don gian nhung chay cham dé duyét dén 107 14 rat mat nhiéu thoi gian,
dé cai tién co6 thé su dung céac tinh chat cua s6 nguyén t6 dé loai bd trudc nhitng s
khong phai 1a s6 nguyén t6 va khong can kiém tra cac sO6 nay (su dung sang
Eratosthene).

Céach 2: Sang sb nguyén to:

Dung mang A v6i N phan tir dé danh dau trang thai nguyén td. Ban dau toan bo
mang A=1. Ta thay 1 khong phai la nguyén t6 nén a[1]=0;

Dung vong for duyét cac sé i tir 2 cho dén VN. Néu gip phan tir a[i] c6 gia tri
bang 1 thi 1 la nguyén t0, ta tién hanh x6a tat ca cac boi cua i1 bang cach gan toan bd
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phan tr chia hét cho i gia trj 0

Duyét cho dén khi gap sé nguyén t6 16n hon VN thi dung lai. Tat ca gia tri i ¢6
A[i] = 1 déu la s6 nguyén to.

Chirong trinh sir dung sang nguyén t6 nhu sau.:

t here > | FSangNT.cpp <

#include <bits/stdc++.h>
using namespace std;

wvoid sangnt(int n)

fill(a+l, a+l+n, 1)
all]l] =0;
for(int i=2; i*i<n:; i++)
if (a[il==1)
10 for(int j=i*i; j<=n; Jj+=1i)
11 aljl=0:;
12 3}
13 int main ()
14 A
15 freopen("Sangnt.inp™, "r",stdin) -
1& freopen("Sangnt.out™, "w", stdout) ;
17 cin>>n;
18 sangnt (n) -
1o for(int i=Z;i<=n;i++)
20 if (a[il==1)
21 cout<c<i<<™ ™
22 return ©O;
23 I3
Code voi Python:
1 |iII:I1:b-D'I'."t maith
2 Fi=—open {("SAMNGEHT .. IHNE™ , ")
3 Fo=open {"SAMNGHT . O™, "w™)
= NM=int(fi.readd({))
& =0 ,017
B [—ld=Ff SAMNGHT (M) :
=] = for i in range (2 , H+1) :
10 O .append (1)
11 C=int{(math.=sgrt (I} } +1
12 [—] for i in range{(Z ,tT) :
13 [—] if(A[i]=—=1) :
14 J=i&i
15 [—] while J==I:
16 L[31=0
17 d=3+i
19 SETGEIT (IT)
20 for 1 in rangs (HH4+1) @
i % if A[i]l==1:
=2 fo.write(format{(i)+" ")
23
=4 Fo.cloao== ()
25 Fi.clo=me ()

6. Phan tich thira s6 nguyén to.
Cho s6 ty nhién N. Hay phan tich n thanh thira s6 nguyén t6; Vi du: S6 18 =2 x
32,86 100 =22 x 52
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Dir liéu vao: Poc tir tép TSNT. Inp gdm mot dong duy nhat chtra sé nguyén N

(1<=n<=10").

Dit liéu ra: Ghi két qua ra tép TSNT.Out mdi dong 1a gom 2 s6 nguyén.

S6 dau la thtra s6 nguyén t6 so tiép theo la s6 mii tuong tng véi thira s6 do

trong phan tich.

Vi du:
TSNT.inp | TSNT.out TSNT.inp TSNT.out
18 2 1 100 2 2
3 2 5 2
Y tuéng:

Ta can khai bdo mdt mang a dé luu gid tri moi lan n chia hét cho s6 do.

Tuc a[i] sé 14 s6 luong thira s i trong phan tich.

Lan luot chia n cho c4c sé nguyén té nho hon n theo chiéu tir nho dén 16n. Tic

1a chia n cho s6 nguyén t6 nho nhat (i), néu phép chia hét, chiing ta ghi nhan thém gia

tri (a[i]++), két qua ciia phép chia s& gan lai cho n, néu khong chia hét, chiing ta tiép

tuc chia gid tri N cho s6 nguyén té 16n hon.

Luu ¥ rang: Khi duyét cac sd i 1an luot tir 2 tro di, thuat toan s& nhay qua sb

khong phai 12 s6 nguyén té vi s6 khdng phai la s6 nguyén té s& chia hét cho s6 nguyén

t6 nho hon nd, do d6 ta khdng can kiém tra tinh nguyén t6 ctia cac s chia.

Churong trinh gidi quyét bai todn:
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rt here > | *pttsnt.cpp > | SangMNT.cpp K

1 #include<bits/stdc++.h>
2 using namespace std;
3 | int n,a[1000001],i,N;
4 int main{()
5 Ht
6 freopen("nt.inp", "r", stdin) ;
7 freopen ("Sangnt.out", "w", stdout) ;
= cin>>n;
9 I i=2;
10 while (i*i<=n)
11 E { _
12 while (n$1==0)
13 — { alil++:
14 n/=i;
15 = }
16 it+;
17 = }
18 N=i;
19 for(int i=2; i<N; 1i++)
20 if(a[i]l>0) cout<<i<<' '<<ali]<<’
21 H ifin>1) {a[n]l=1;
22 cout<<n<<' '<<l;
23 = 3
24 return 0O;
25 3
Code véi Python:
1 Ei=0pen{”?SHT.ZHP”,”:”}
2 fo=open ("TSHT.CUOT™, "w™})
=
4 H=int (fi.read(})
= A=[0,0]
&
T def TSHT (M) :
8 i=Z
g while i<=HN:
10 while H¥%i=—=0:
11 = if(len(h)<is+l):
12 £ A.append(l}
13 else: A[i]=A[i]+1
14 B N=l//1
15 L.append {0}
16 B i=i+l
17 = retuorn 1
18 HN=TS5HT (I}
20 for i in range (M} :
21 % if Afi]==1:
22 fo.writelines (format(i)+' "+format(&[i])+""n")
23
24 fo.close()
25 fi.clo=se()

Mot tmg dung ctia viée phan tich N ra thira s6 nguyén té d6 1a cacbai toan lién quan

dén viéc dém soO lugng cac udc va tinh tong cac udc cua N.
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Gia st N dugc phan tich thanh thira s6 nguyén t6 nhu sau:

N=al * bl * .. *ck
Khi d6 s luong cac uée cua N la:

G+1)*G+1) * ... * (k+1).
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CHUYEN DPE 3: XU LY DAY SO

Bai toan c6 xur Iy dy s6 1a mot yéu cau thuong gip trong day hoc lap trinh va

cling 1a ndi dung quan trong trong viéc bdi dudng HSG. Vi vay can rén luyén cho hoc

sinh k¥ niang nhan dang bai toan khi dugc phat biéu dudi nhidu dang khac nhau va lya

chon thuét toan thich hop dé giai quyét.

* Mt so thudt todn va ky thudt xiv Iy diy so thong dung.

- Duyét cac phan tir, tim kiém don gian.

- Thuat toan tim gi tri nho nhat, 1én nhat cta day sd.

- Thuat toan sap xép day s6: Sap xép ndi bot, sap xép nhanh, dém phan phoi
- Thuét toan tim kiém nhi phan.

- K§ thuat dung mang danh danh dau (lia bo vao chudng)
- K¥ thuat ding mang nhé tong tién td, hau té.

| K§ thuat duyét doan con lién tiép.

* Mét s6 ham sin c6 trén diy so ciia C++

+ Ham sdp xép tang:

sort (tén mang + chi sé dau, tén mang + chi s6 cudi +1);

Vi du: Sap xép n phan tir ting tir a[1] dén a[n]: sort (a +1, a+ n+ 1); Sap xép n

phan tir ting tir a[0] dén a[n - 1]: sort (a , a+ n);

1]:

+ Ham sdp xép gidm:
sort (tén mang + chi sé dau, tén mang + chi s6 cuéi +1, greater < int >());
Vi du: Sap xép n phan tir giam tur a[1] dén a[n]:

sort (a +1, a+ n + 1, greater < int >()); Sap xép n phan tir giam tir a[0] dén a[n -

sort (a, a+ n, greater <int >());
+ Ham tim kiém nhi phan: binary search(l, r, <gid tri >);

Tim kiém xem <gia tri> c¢6 xuat hién trong doan [1, r - 1] cua doan can tim khong

(luu y doan tim kiém phai duoc sap xép theo mot trat tyr nhat dinh). Néu tim thdy <gia

tri> thi tra vé true, nguoc lai tra ve false.

Bai toan dap dung:

Bai 1: Marathon:
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Trong cudc thi chay marathon cé n thi sinh tham du. S6 thir ty cia mdi thi sinh
chinh 13 s bao danh cua thi sinh. Thi sinh thi ic6 thoi gian vé dich 1 ai.
Ban t6 chire ky thi quyét dinh chon ra k thi sinh c6 thoi gian chay it nhat dé trao

giai. Em hiy dwa ra sb bao danh cua k thi sinh dwoc trao giai theo thoi gian ting dan.

Dir liéu Vao: Dong dau chira 2 s6 nguyén n va k (n,k<=1000) Dong 2 1a
thoi gian chay cua thi sinh ther 1 dén thirn

Két qud ra: K sb trén 1 dong 1a sb bao danh cua thi sinh dugc giai

Vi du:
Marathon.inp Marathon.out
53 254
91863

Y tuéng:

St dung mang véi kiéu dit liéu pair véi chi sé first luu thoi gian chay cua
thi sinh, chi s0 second luu s6 bao danh cua thi sinh.

- Xay dung ham bool cmp() dé xac dinh tiéu chi sip xép.

- Sir dung ham sort v&i tiéu chi sip xép cmp dé sap xép thi sinh theo thoi
gian chay tang dan.

- Duyét mang sau khi sap xép dé xuaart két qua.
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Chuwong trinh giai:

‘there ¥ | *Paircpp X

1 #finclude<bits/stdc++.h>
2 using namespace std;
3 pair<int, int> a[l00l]:
4 int o, k;
5 fwwwwwwwwwwwwwwwwwwwwwwwwf
[ bool cmp (palir<int,int> %, pair<dint, int: v
7 {
& [ﬁ retorn (x.first<y.first);
g )
10 fwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwf
11 int main()
1z [
13 freopen("Marathon.inp™, "r", stdin) ;
14 freopen("Marathon.out™, "w", stdout) ;
15 cin>>n>>k;
16 for(int i=l;i<=n;i++)
17 [H f cin=>a[i] .first;
13 a[i] .second=i;
14 = I
20 sort({a+l,a+l+n, cop) ;
21 for(int i=l;i<=k;i++) cont<<al[i].s=second«<< H
22 retorn O;
23
Code v6i1 Python:
1 # Bai 1 - Marathon
2 [Hwith open('Marathon.inp', 'r') as infile, open('Marathon.cut', 'w') as outfile:
3 n, ¥k = infile.readline().r3crip(''\n').3plic (" ")
4 n = int(n)
5 k = int (k)
8 a = infile.readline().splitc(' "}
7 pair = zip([int(i) for i in a], [1 for i in range(l, n+l)])
2 = [t[1l] for t in sorted(pair)]

[E for i in range(k):
outfile.write(£'{=s[i]} ")

LR T T+ B = &

Luu y:

Trong céc bai toan sap xép voi nhiéu tiéu chi khac nhau, dé st dung ham sort()
san cO ta can xay dung ham bool cmp() dé xac dinh tiéu chi sap xép. Khi d6 ta sap xép
v&i 101 goi: sort(a+1,a+1+n,cmp); viéc nay s€ gitp ta tiét kiém thoi gian viét lai code
ham sap xép.

Bai 2: SEQ (d@ thi HSG tinh Nghé An 2016-2017)

Cho day s6 gdm n s6 nguyén a1, az, ..., an va 2 s6 nguyén khong am L, R (L <
R).

Yéu cau:

DPém s6 cap (i, j) thoa man diéu kién: i <j va L < |ai+...+aj) <R ..
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Dir liéu vao:

Tur file van ban SEQ.INP gdm:

- Dong dau tién chira 3 sé nguyénn, L, R (n< 10%; 0 <L <R <109
- Dong thtr hai chira n s6 nguyén duong a1, ay, ..., an (ai < 109)

Két qua:

Ghi ra file van ban SEQ.OUT

Gom moét sé nguyén duy nhat 1a sé lwong cip (i, j) dém duoc.

Vi du:
SEQ.INP SEQ.OUT
301
4
1-12
Han ché: - C6 50% s6 test (g voi 0 <n < 103

- C6 50% s test g voi 103 <n < 10°
Y twéng:
11 Su dung két hop cac thuat toan: Sir dung ki thudt mang nhé tong tién to;
Sap xep,; Tim kiém nhi phan.
- Thuc hién:

+ Poc gia tri cla diy, két hop tao mang nhd tong a, véi a[i] 1a tong i phan tir dau cia
day.
+ Sép xép cac gid tri trong mang theo tht ty ting dan.

+ Xét cac gia trj a[i] voi 2<i<n, v6i mdi gia tri a[i] ta cAn tim kiém nhj phan

2 vi tri:
Vi tri d: 1a vi tri ma a[d] bé nhat nhung a[d] >a[i]-r Vi tri c: 13 vi tri ma a[c] 16n nhat
nhung a[c] <a[i]-
Va ltc nay sb luong doan con thoa man kq sé tang 1én kq= kq+(c-d+1); Sau khi
thuc hién n-1 1an thi s doan con thoa méan dé bai chinh bang kq.

Churong trinh gidi quyét bdi todn:
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t here }{lseqmpp IK]

i Finclude<bits,stdc++4+.h>
=2 msing namsespace =td;
3 #define 11 long long
=1 11 al[loo0ol])] 1, r. kg n,. x,. fd, fc;:
5 i e i S i v i v s o S o S o sy i o o S o o o o o
o wold oper ()
i i
= freopen("seg.ing", """, scdin) -
o Ffreopen ("seg.ouatt™, "w" . stdouat) 7
10
11 1os base: :sync with stdio (NOLL) -
i1z cin.tcie (0) -
13 comt.cise (0) -
143 }
15 0 s i i iy v i s o S S i o o s o S o o S o o o o
1& int bBimary 4d(ll =,int 4d,imnt <)
17 =+«
is8 int o, kog=—1-:
19 while (do=c)
20 =l 1 o= (d+c) S 2
21 if{algl] <x) dA=g-+1 >
22 elsae
23 = 1 ko=g:
=249 o=g—1 7
25 = }
26 = }
27 retoarn ko:s
28 — }
o5 e s v e e v b s kv s o s b ke ok o ok o ok e
30 int binary c(ll =x ,int 4d,int <)
31 =+
32 int g, kog=mn-
33 while (d<=cC)
34 =l i g=(d+c) S 2;
35 ifjalgl>=x) c=g-—1:
36 elss
37 =l i kog=ag:
38 d=g+1;:
35 ot }
40 = } retorn kog-
41 == }
gz 0 v s s e s e s e o s o o i e ok e i i i i o S o S S S o S o o o o o
33 int maini)
q 4 Eﬂ{ open () s
45 cin>>n>>1>>r;
q& a[Q]=0;:
a7 For(int i=l;i<=m;i++)
45 Eﬂ { cin>>x;
95 al[i]jJ=al[i-1]+x;
S0 — }
S sort(a,a+tn+l)
52 Ffor(int i=0;i<m;i++)
53 — { fd=binary d{(a[i]+l1,i+1l,m)
54 1if(£fdi=-1)
55 { fo=kbinary clal[i]j+r,i+1l,m) ¢
Se kg+=(fc—E£d+1)
ST ¥
S8 } conmto<ko s
5g retarn O
&0 }
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Code voi Python:

-] m

[FUI S I TR e T V= & ¢

=l o W

oW

[ Y Y U L . LT % LT ¥ I LT % L L U B % ) L R 8 |
'Y

[¥ Y R R Y
oo W R

o
noo=]

s
L= T v}

12 # Bai 2 - BEQ
13 —ldef binary di{x, d, c):
14 kg = -1;
15 -] while d <= c:
1 g = (d+ec)/f2
17 g = int{g)
is = if a[g] < =:
1 d = g+l
20 = gelse:
21 kg =g
22 c = g-1
23 return kg
24

Hdef binary cix, d, c):

kg =n
]l while d <= c:

Hwith open(’'SEQ.inp’,

g = (d+c) /2
g = int(g)
if a[g] > =x:
c=g-1
else:
kg =g
d=ag+ 1
return kg

™y

a = [0]
kg =0

n, 1, r = infile.readline().rstrip(''n").splitc(’
n = int{n)
1 = int(1)
r = int(r)
arr = infile.readline() .splitc (' ')
for 1 in range(l, n):
X int (arr[i])
a.append{al[i-1]+x)
a = sorted(a)
for 1 in range(n):
fd = binary d{a[i]+l, 1i+1, m)
if £fd 1= -1:
fc = binary cla[i]l+r, i+l, n)
kg += (fc - £d4d + 1)
ountfile.write(f'{kg!"}

"r'"y as infile, open('SEQ.out’,

'w') as outfile:
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CHUYEN PE 4: XU LY XAU KY TU

Xtr 1y xau ky 13 yéu cau thuong gip trong day hoc 1ap trinh va ciing 13 bai toan
thudng xuyén xuat hién trong cac dé thi HSG. Cac dang bai toan phd bién nhu: Duyét
cac phén tur, duyét xau con trén xau; bién doi, xir 1y trén xau; luu trir va xa 1y sb 1on.
Dé d& dang trong viée giai cac bai toan vé xau, ta can ndm rd cac ham xu 1y trén kiéu
dit liéu xau dé van dung mdt cach linh hoat vao tirng bai tap cu thé.

Mot sb thao tac mé rong voi xau trong C++

- Ham chuyén x4u s thanh s n kiéu int: n = atoi(s.c_str());

- Ham chuyén xau s thanh s6 n kiéu long: n = atol(s.c_str());

- Ham chuyén xau s thanh sé n kiéu long long: n = atoll(s.c_str());

- Ham chuyén x4au s thanh sb n kiéu float: n = atof(s.c_str());

- Ham chuyén s6 n thanh xau s:

stringstream convert; covert << n; s = convert.str();

- Ham s.size(); 1ay chiéu dai cua xau s.

s.find(x, vt): Tim kiém vi tri dau tién xuat hién xau x trong xau S.

s.rfind(x, vt): Tim kiém vi tri cubi cting xuat hién xau x trong xaus.

Mot s6 thao tdc mé réng véi xdu trong Python

- Ham chuyén x4u s thanh s6 n kiéu nguyén: n = int(s);

- Ham chuyén x4u s thanh sé n kiéu thuc: n = float(s);

- Ham chuyén s6 n thanh xau s: S= str(s);

- Ham len(s); ldy chiéu dai cta xau s;

- s.find(x): Tim kiém vi tri dau tién xuat hién xau x trong xau s;

- s.rfind(x): Tim kiém vi trf cudi ciing xuét hién x4u x trong xaus;

- s.split(dk): cat chudi s thanh nhiéu phan tir danh sach theo diéu kién dk

s.replace(old, new, max): Thay thé cac chudi old tim dwgc trong chudi s bang

chudi new véi s6 lugng max cé thé thay thé.

Bai todn dp dung: Chuan héa vin ban:

Mot van ban dugc goi 1a van ban chuan néu:
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- Hai tir lién nhau c6 duy nhat mot ddu cach trong.

- Dau ngit cau (ddu chim, ddu phay, ddu chdm phay, ddu chim hoi, ddu
cham than) dugc dat sat vao tir ngay trude no, sau d6 mai dén dau cach trong.

- Dau mé ngodc dit sat vao phia bén trai cua tir bat ddu mé ngoic.

- Dau dong ngodc dit sat bén phai tir cudi cung duoc dong ngodc. Cho mot
xau ky tu. Hiy dua ra xau d6 ¢ dang vin ban chuan.

Dir liéu vao: t€p van ban CHVB.inp chita mot xau ky tu.

Két qua ra: Ghi vao tép van ban CHVB.inp gém 1 dong 1a két qua cua bai toan.

*Y twéng:

- X6a cac dau cach thira: dung 1énh for Iui duyét dé tim va x0a.

- Xt 1y v6i cac du cau:

+ Dung x4u phy dé chua cac dau cau: s1=".,;?1)";

+ Duyét tung ky tu 1 cua xau s:

+/ Néu s[i] c6 mit trong xau s1 thi x6a ddu cach phia trudc néu cé va thém dau
cach phia sau néu chua c6.

+/ Néu s[i] 1a ddu ngodc mé thi x6a dau cach phia sau néu c6 va thém dau cach
phia truéc néu chua co.

Chuong trinh nhu sau:

art here ¥ | CHVB.cpp X

[
Tt
i
{
|
E
o
11
¥
t
i
il
U
o
]
|
}
]

nsing namespace std;
string s,81=".,:7?1)";
int i, 1:
int main()

W =] o ks )
(]

freopen ("CHVE.inp", "r",stdin) ;

freopen ("CHVE.out"™, "w", stdout) ;

getline (cin, s):
10 1==.lengthi):
11 for (i=1-1; i>=0; i--)
12 ifi(s[i]== 1E&(s[i-1]== l1s.erase(i,1);
13 for (i=0; i<=1; i++)
14 % ifi({sl.find(=s[1i]) '=-1)
15 — { if(s[i+l]!'= ) s.insert(i+l,™ ") :
16 ifis[i-1]== )} s.erase(i-1,1);
17 = ]
18 if (s[i]== |
159 |:—:| if (s[i+l] == ) s.erase(i+l,1);
20 if (s[i-1] != )} s.insert(i-1,"™ ")
21 -
22 i ]
23 cont <<s<<endl;
24 retarn O
25
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Code v6i Python:

import string

=

3 fi=open ("CHVE.INE" "x™})

4 fo=open ("CHVE.,CUT"™ , "w™})

=

6 z=fi.read()

8 dauvcau=[".", "," "' r7r, rIv,
g

10 def xoakitutrangdaucuoil{s):
11 s=s.strip(}

12 return =

13 def xoakitutrangduthua{s):

14 while s.find(" ")=>0:

15 g==.replace{(" "," "}
16 return =

themkhoangtrang{=s) :
for i in daucau:
if i="(":
g=z.replace(i," "+1i)
else:
g=z.replace(i,i+" ")

CO s BT = B & ]

rﬁ—llﬁ—llll!! el ] e
ui]
Fh

return =

o
11
'—h

chuanhoadau{s) :
for i in daucau:
if i=="(":
s=s.replace (i+'

p1)

elsea:
g=z.replace(" "+i,1)
return =

T VI T T R I T R U T R
§ T T Y S U

I T s

s=xoakitutrangdauncuoi (=)
s=themkhoangtrang (=)
s=xoakitutrangduthua (=}
s=chuanhoadau (=)
fo.write (=)

fi.close()

fo.clo=zse ()

s L R

=]

[V TV 7 T 7 T 7 TR 7T T L T 1
n

Lo



_ CHU YEN PE 5: PE QUY, QUAY LUI

* Khai niém vé dé quy.

Ta n61 mot khai niém la d¢ qui néu nd gao gém chinh n6 nhu mot b phan hoac
n6 duogc dinh nghia dudi dang cua chinh no.

Trong tin hoc, ham dé quy 1a ham ma ban than né c¢é thé goi lai chinh no.

*Pic diém cia ham dé quy:

- Trong ham dé quy c6 161 goi dén chinh ham dé.

- MJi lan goi lai ham do6 thi kich thude bai toan da thu nhé hon trudce.

- C6 mot truong hop dic biét: d6 1a truong hop suy bién.

* Hiéu lyc cua dé quy:

- Uu diém: Sang sua, d@ hiéu, thu tuc rat gon, don gian

- Nhuoc diém: Dé quy quay lui, thudng tinh todn nhiéu, thoi gian thyc hién
rat lau.

* Thiét ké gidi thudt dé quy

Ba budc thiét ké dé quy

- Tham s6 hoa bai toan: xac dinh cac tham sb in va out

- Loi goi dé quy: Dua bai toan vé bai toan cung loai nho hon, dan tién t6i
truong hop suy bién

- Tim truong hop suy bién (diém dung)

Bai toan dp dung dé quy:

Bai 1: D¢ quy co ban.

Cho 2 s6 ty nhién a va n. Hay tinh gia tri a" %(10%+7)

Dir liéu vao: Poc tir tép DQ1.Inp gdm mot dong duy nhat chira 2 s6 nguyén a, n
(1<=a, n<=10°).

Dir liéu ra: Ghi két qua ra tép DQ1.Out mot s6 nguyén 1a két qua cua bai toan.

Vidu

DQ1.inp DQ1.out
28 256
Y tuéng:
Cach 1: Pit hing e
=1000000007;
Khoi tao kq =1;
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Dung lénh for 13p lai n 1an. Mdi 1an gan kqg=(kq*a)%e.

Viéc chia 1y du cho e ngay 1ap tirc s& lam cho gié tri kq luén nho hon
e va s€ tranh dugc viéc vugt pham vi luu trit. Cach lam nay chua dam bao
thoi gian chay 1 gidy khi n 16n. Vi vay ta can cai tién nhu cac 2 dudi day.

Céach 2: Ta c6 thé dung dé quy dé tinh két qua theo nguyén tic sau.:

n n

ar%e=(a2 %e)(a2 %e) néu nch an
n n

ar%e=(a2 %e)(a2 %e)xa néu nlé

Khi do ta co chwong trinh:

ere

> DQl.cpp >

[Na s s IEN Bo W0 S OV NI o

Code voi Pytho_n_:

=

#include <kbits/stdc++.h>
using namespace std;

const int e =1000000007
long long n,a:r
S hhhhhhhhkhhhhhhhhhhhhhhhhk )/

long long mu (long long a, long long n)

if (n=——0) return 1

long long tg = mu(a,n/2)
tg = (tg*tg) Te;

if (ns2==1) tg = (tg*a) ze:

return tg;

}

int main ()

freocpen("DQl.inp", "r",stdin) »
frecpen ("DQl.out”™, "w", stdout) -
cin>>a>>n;
cout<<mu (a, n) ;
return 0O;
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import string

L R =

fi—open ("DQ1.INE", ")
4 fo—open ("DQ1.0UT", "w")
& e=1000000007

z=fi.read()
s=z.3plic(" ")
a=int({=[0])

10 n=int{=[1])

11 tg=1

5L

16 tg=mu{a,nf/2)
1 Lg=tg¥*tgke
if n%Z2=—=0: return tg
el=e: return tg¥ake
kEg=mu{a,n)
fo.write(format (kg) )
fi.clo=se()}
fD.close[ﬂ

[ "]
I

By k3 R) Ry 2

L k3 =

Luu y: - Khong nén si dung ham pow(a,n) c6 san, Vi stz dung ham nay cé mét so
trieong hop cho két qua khéng diing mong muon.

- Gid tri cud a va n ¢é thé la rat 1ém, nén ta can cdn nhdc trong viéc chon
kiéu dit liéu va lira chon thudt toan.

- Trong bai todn nay ta da svr dung dé quy co ban dé lam gidam thoi gian
thyc hién chuong trinh.

Bai 2: D¢ quy quay lui:

Cho s6 tu nhién N.

Hay liét ké ra cac hoan vi cua tap cac s6 tw nhién tir 1 dén N.

Dir liéu vao: Poc tir tép Hoanvi.Inp gdm mot dong duy nhit chtra 2 s6 nguyén a, n
(1<=30).

Di liéu ra: Ghi két qua ra tép Hoanvi.Out mdi dong 14 1 hoan vi.

Vidu

Hoanvi.inp Hoanvi.out
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3 123
132
213
231
312
321
irt here }{T *Hoan wvi.cpp }(]
1 Finclude<bhits/,scdc++._.h>
= n=ing namssSpace =Ttdr
3 londg long o, =x[ZF0] ., A[20] -
=
S wold XHuaat ()
o {
T Ffor(int i=l;i<—m;3i++) conmt<<x[4i] -
8 oot " s "
= ¥
10 Jlorng lorng Trwv(lormng lorng i)
11 =]«
i Ffor{(int j=l:j<=m:sJ++]
13 AE(AL[F])==0)
14 =l 1
15 =[i1]=3d-
16 dA[J3]1=1-:
17 if(i==mn) Xuatil) -
18 else Trw (i+1) :»
19 A[FI=0-
20 = }
21 — I
22 inmt maimi()
23 |_:_|{ freopen("Hoanwvi.inpg", """, . scdin) -
249 freopen("hoanwvi.oac™, "w™, . scdouat) -
25 cinm>=>n;
26 Trw (1) :
27 — I
Code voi Python:

70



fi=open ("HOLNVI.INE™,"r")
fo=open ("HOLANVI .OUT"™, "w"

Ws L R =

H=int(fi.read())

wvet=[0]
kg=[C]

-] ™ N

def mangwvet{):
for i in range(l , H+1):

[T}

wvet.append (O}
for i in range(l,H+1):
kg.append {(0)

W L R

def inhoanwvi():

for i in range(l,H+1):
17 fo.write(format (kg[i]))
fo.write("'n"})

I
]l o Ln

[T}

—|def hoanwvi(i):
1 = for j in range(l,H+1):
2 = if wvet[j]l=0:
3 kg[i]l=]
- vet[jl=1:
L] = if i==N:
6 inhoanwvi ()
T = else:
8 hoanwvi (i+1}
B vet[j]1=0

mangvet ()

hoanwvi (1)

$fo.write (format (kq) )
fi.clo=se()

fo.close()

[T U T U T U TR T U T T T T T U T I I T Ry B

[0 Y S U

Y tudng:
Ta biét khi xay dung hoan vi thi cac thanh phan xay dung khong duoc phép lap lai. Vi
vay ta phai str dung mot mang danh dau d[] dé danh dau cho cac gia tri da dugc chon,

d[j] = 0 c6 nghia j chua dugc chon, d[j] = 1 nghia j da dugc chon.
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Sau.

CHUYEN PE 6: QUY HOACH PONG
*Nguyén ly co ban cua quy hoach dong

- Chia bai toan can giai thanh cac bai toan con.
- Str dung bang dé luu trit 101 giai ciia cac bai toan con da duoc giai.

*Dé xdc dinh giai thudt mot bai toan quy hoach dong can xdc dinh cdc yéu 16

- Tén va y nghia cac bién phuc vu cong thirc lip.

- Céch khai béo cac bién do.

- Cong thirc 13p chuyén tir mot bude sang bude tiép theo.
- Gia tri khéi tao cua cac bién tham gia tinh Iap.

- Tham sé diéu khién 1ap thay d6i tir dau dén dau.

- Két qua luu ¢ dau, lam thé nao dé xuat ra két qua.

Bai todn dp dung: Diy con ting dai nhat.

Cho day $6 nguyén A = al,a2...,an. Day con ctia A la mot cach chon trong day

A mot sO phan tir gitr nguyén thir tu.

Yéu cau: Hiy tim mot ddy con cta A ting dan c6 sb lugng phan tir nhidu nhat.
Dit liéu vao: file van ban QHD.INP, gém 2 dong:

Dong 1: ghi s6 N 1a s6 lwong phan tir caa ddy N<=1000

Dong2: ghi N s6 nguyén aj cich nhau it nhat mot dau cach |ai|<=100000 Két

qua: ghi ra file van ban QHD.OUT, gom 2 dong:

Dong 1: ghi M 1a sb luong phan tir ciia day con

Dong 2: ghi lan lugt gia tri ciia cac s6 trong diy A ban dau

Vi du:
QHD.INP QHD.OUT
10 7
12489578209 124578 9
Y twéng:

- Dit liéu: + Sir dung mang D: d[i] d6 dai diy con ting dai nhat chira phan tir

a[i] tinh tir phan tir 1 dén phan tir .

+ Str dung mang P: p[i] 14 chi s6 phan tir ma a[i] can moc ndi & bude thi i, dé
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diy con tang dan két thuc & a[i].

- Khai bao: Cac phan tir cia mang P, D cung ki€u voiN.

- Khoi tao D[1]=1; P[1]=0;

- Cong thuec lap:

D[i]=1; P[i]=0

Duyét cac gia tri j=1 dén i-1:

Néu D[j]+1>D[i] thi P[i]=j; D[i]=D[j]+1;

- Pham vi 1ap 1=2 dén n.

- Két qua:  + M= max clia mang D.

+ Duyét ddy con tir cudi vé dau dé 1ay két qua.

Chwong trinh gidi:
there X ghdlcpp X 20 é] for(int i=2;i<=n;i++)
, . , . 21 — { d[i]=1; [1]=0;
1 $include<bits/stdo++.hs ) - .p.' I
) 22 for(int j=l:j<=i-1:3++)
2 using namespace std; 23 if(alil<ali])
3 int n,a[l001],d[1001],p[l001]; 24 if(d[3]1+1>d[i])
4 int kq,vet[1001],vt; 25 [H {
3 PRt iss st it et it s disitaditiidssty) 26 pli]=3:
. 27 dlil=d[3]+1:
6 void open() . - ) RITEL
7 freopen("ghd, inp", "c", stdin); 55 L } Kq=1:
] freopen("ghd.out", "w", stdout); 30 for(int i=l:i<=n;i++)
§ ios base::sync with stdio(NULL); 31 if{d[i] >=kq)
10 ein.tie(0); 32 [ { kg=d[i];
11 cout.tie(0): 33 VESL
34 = ]
12 39 cont<<kg<<'\n';
13 |,-"1'v.'l'v.'wwwwv.'wv.'wv.'\H'wv.'\H‘v.'wv.'wv.'wv.'wv.'wwv.'wv.'w,-" 36 for(int i=kg;iz=1;i--)
14 int main() 37 H {  wet[i]=wvt:
16 cinx>n; . L )
17 £ int i=l:ic=n:i 40 for{int i=l;i<=kg;i++)
orine s 41 cont<<a[ver[i]]<<’ ';
18 ein>-afl]; 4z return 0;
149 d[l]=1; p[l]=0; 43 }
Code v¢i Python:
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# Doc dir 1liéu

with open("ghd.inp”,"r") as fi:
n int(fi.readline())
a [int(x) For x in fi.readline().split()]
a [e] + a

#Quy hoach dong
d=[e]*(n+1)
p=[-1]1*(n+1)
for i in range(l,n+1):

d[i] = 1;

pli] = e;

for j in range(1,1i):

if a[i]»a[j] and d[i] < d[j]+1:

d[i] = d[j]+1
p[i]l = 3
#Truy vét
vmax = 1
= for i in range(2,n+1):
= if d[i] > d[vmax]:
vmax = i
ans = []

= while vmax>@:
ans = [a[vmax]] + ans
vmax= p[vmax]

#Ghi két qua
= with open("qhd.out"”,"w")as fo:
fo.write(str(len(ans))+'\n")
- for x in ans:
fo.write(str(x)+"' ')
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PHU LUC

MOQT SO BAI TAP LUYEN TAP, MO RQNG THEO CHU PE
HUONG DAN GIAI VA CHUONG TRINH THAM KHAO

1) Bai tdp chii dé so hoc:

Nhiing bai toan vé s6 hoc rat pho bién trong cac dé thi Tin hoc tuy nhién khi xuat
hién trong cac deé thi nd duoc phat biéu dudi cac dang khac nhau qua viéc mo ta cac tinh
hudng thuec té.

Rat nhiéu bai toan sé hoc, khi nhin vao cac em nhin thay va ding ngay cau 1énh
1ap (vét can) dé giadi quyéet vi thé thuong mat diém & cac bai tap duong nhu don gian
nay. Viéc phan tich dé va nhan ra ndi dung cot 16i cua bai todn, tim cach thu hep pham
Vi 1ap hét mirc c6 thé dé giai quyet mot cach toi wu la rat quan trong.

Bai tap vé s6 hoc trong Tin hoc rat da dang. Trong s6 d6, dang toan thuong gip
nhu cap so cOng, cap s6 nhan, day so cling rat pho bién, van dé 1a ta can luu y céc cong
thirc toan hoc, cac quy luét co s& dé bién doi linh hoat van dung khi can.

Bai 1: Xép Gach.

Cong ty XD chuyén san suit gach xdy tuong, khi cac vién gach ra 1o chd xuét
ban, cac vién gach dugc sap thanh hinh thap. Cé N hang gach, hang trén cung c6 A
vién gach. Biét hang dudi nhiéu hon hang ké trén B vién. Hé1 dé€ xép dugc N hang
gach d6 nguoi ta da dung bao nhiéu vién gach?

Dir liéu: Vao tu t€p GACH.INP:

Mot dong chura 3 s6 nguyén N, A, B.

Két qua: Ghi ra tép GACH.OUT

S6 nguyén duy nhat — s6 luong vién gach da dung.
Vidu

GACH.INP GACH.OUT
511 15
Gidi thich:  N=5, A=1, B=1 thi tong s vién gach da dung la
1+2+3+4+5=15 vién gach.
Giéihan: N <2x10%2; A <20; B<20.
Huwong dén:

Day chinh 1 bai toan tinh tong N sb hang ctia cap s cong v6i s6 hang dau 1a
A, cong sai B. Dau tién tinh s6 gach ¢ hang N, ro1 tinh tong cua N hang.

Chuwong trinh:
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e x

Gach.cpp X

(Ve I o s BRI e YU & T~ ORI A I

10
11
12
13
14
15

Code vai Pyt

Bl R

& Ln

#include<bits/stdc++.h>
using namespace std;
int N,A,B;

long long Hcuol, tong:
/*1-*******i-f******i-f****/

int main/()
=g
freopen ("Gach.inp", "r", stdin) ;
freopen ("Gach.out", "w", stdout) ;
cin>>N>>A>>B;
Hcuoi=A+B* (N-1) ;
tong=£float (N) /2* (A+Hcuoi) ;
cout<<tong:;
return 0;
}
hon
hnp = gpen{'gach.inp','c'})
out = open('gach.out’,'w'}
n, 2, b = [int(x) for x in inp.read().splitc()]
last = a + a % (n - 1}
ans = (a + last) * n ff 2

out.write(str{ans=))

inp.claose ()
out.clazse ()

Bai 2: S6 nha
An trén duong di hoc vé di qua mot con phd c6 n ngdi nha dugc danh sb tir 1 t6i
n. Nhitng ngoi nha bén trai cua day pho dugc danh s6 1¢, & bén phai duoc danh s6 chan.

An vira di vira nhi
gitip An tinh tong
Dir liéu vao:
N<=10°.
Két qua: ghi
cua bai toan.
Vi du:

n sang bén trai va tinh nham tong cac s6 nha trén con phd. Ban hay
nay nhe.
file van ban SN.INP, ghi s N 1a s6 lugng phan tir ciia diy

ra file van ban SN.OUT, gdm mdt s6 nguyén duy nhat la két qua

SN.INP SN.OUT
19 100
10 25

Huéng dan: Day 1a bai toan tinh téng cac s 1é thudc doan tir 1

dén n.

Do n chua x4c dinh 1a chén hay 1é nén

kg=((n+1)/2*((n+1)/2);
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Chwong trinh:

chere » | sonha.cpp X

1 #include<bits/stdc++.h>
2 using namespace std;
3 long long n, kq:
4 int main()
5 Hi
& freopen ("sonha.inp”,"r", stdin) ;
7 freopen("sonha.out", "w", stdout) ;
3 cin>>n;
] kg=((n+1) /2)* ((n+1) /2) ;
10 cout<<kq;
11 return 0;
1z }
Code véi Python:
1 hnp = open('sn.inp','r')
2 out = open{'=sn.out’','w')
4 n = int{inp.read ()}
& ans = ((n + 1) // 2) * ((n+ 1) /) 2)

out.write(str{ans))

g inp.clase ()
10 out.claze ()

Bai 3: Chuyén Pi (https://ucode.vn/)

Trong thanh phd City c6 n truong hoc. Tat ca cac truong nay déu nam trén mot
duong thang va dugc danh so6 tang dan tir 1 dén n. Khoang cach gitra hai truong hoc
canh nhau bang 1 km. Vi tat ca cac con duong trong thanh phd déu la duong mot chicu,
nén co thé di tir trrong a dén truong b chi khi a<b.

Niam hoc méi chuan bi bat dau, An quyét dinh thuc hién mot chuyén di tham tat
ca n truong hoc bang xe may. Dung tich binh xang cia chiéc xe nay 1a v lit, va chiéc
xe tiéu ton dung 1 lit xing cho mdi 1 km duong di. Khi bit dau cudc hanh trinh, An
dang ¢ tai truong hoc s6 1 vai binh xang rong va ban ay mudn dén trudng hoc so n.

Trudc cong mdi trudng hoc déu ¢d mot tram xang. O cong truong hoc i, gia cia 1
lit xang 1a i d6-la. An khong muon lang phi tién xang, do d6 ban 2y muon bé ra so tién
to1 thieéu mua xang dé hoan thanh chuyén di. Cac ban hdy giip An tinh so tién toi thiéu
nay.

Dir liéu: Vao tur file van ban CHUYENDI.INP

- M6t dong duy nhat chira hai s6 nguyén n vav.

Két qua: Ghi ra file vin ban CHUYENDI.OUT

- Mot s6 nguyén duong duy nhat 13 s tién tdi thiéu An can bo ra dé mua xing
cho chuyén di.

Vi du:
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CHUYENDI.IN | CHUYENDI.OU
P T
42 4

Han ché:

CHUYENDLIN | CHUYENDI.OU
P T
76 6

2<n<10%;1<v<10°50% sb diém: n, v <103 25% sb diém: n, v < 10%; 25%

s6 diém: n, v < 10°
Huwong dén:

- Truong hop n<=v thi ta d6 n — 11it s& dén duoc tit cac truong.

- Truong hop n>v: Pau tién ta d6 day binh v lit. Khi t6i n-v-1 dia diém dau ta

déu d6 bd sung 1 lit cho phan xing bi hao. khi d6 gia s& thap nhat.

Chwong trinh:
here b *chuyendi.cpp bl
1 #include<bits//stdc++_h>
2 using namespace =tdr
3 int n,wv,s,d:
¥ | SR A Ak ke ke A ke ke de A ke ke e A ke ke ok ke A ke
5 int maini()
= =l 1
7 freopen ("chuvendi . inp™, """, stdin) -
a8 freopen ("chuvendi .ocout™, "w", stdout) -
= cin>>n>>%w;
10 Af (n<==wr)
11 =l i
1= cout<<<n—1;
13 return
14 o }
15 aelsae
16 =l {
17 s=(n—w—1) * (n—+2) /2;
1s =s+W;
1s = }
20 cout<c<s
21 return
22 }
Code voi Python:
1 hnp = gpen{'chuyendi.inp','r')
2 out = open('chuyendi.out','w'}
4 n, v = [int(x) for x in inp.read().splitc{)]
& %if n <= v:
7 out.write(=tr(n - 1))
8 else:
a s=(n-wv-21)y * (n - v+ 2} ff 2
10 = =3+ v
11 out.write(str(=))
12
13 inp.close()

out.close ()
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Bai 4: Dong goi tinh nghé

An la nhan vién giao hang ¢ xudng lam tinh bot nghé. Nhiém vu ctia An lan nay
la phai giao dung n kg tinh nghé cho moét dai ly. O xudng, tinh nghé duge dong goi
trong 2 loai tui: tli dung dugc 3 kg va tli 5 kg, sé luong tinh nghé trong mdi ti phai
dugc dong dung vai strc chtra ctia nd, khong thira va khong thiéu.

Vi du, dé giao 18 kg tinh nghé An c6 thé mang 6 tii loai 3 kg hodc 3 tii loai 5 kg
va 1 tui loai 3 kg. An ludn ludn mudn chon phuong an sao cho so ti cin mang la it
nhat.

Yéu cau: Cho n. Hay xac dinh s0 tai it nhat can mang. Néu khong c6 cach mang
thi dua ra so -1.

Dt li€u vao: Nhap vao tir ban phim s6 nguyén n.
Két qua: Pua ra man hinh mot s6 nguyén — két qua xac dinh duoc.

Vi du:

Input Output
18 4

30% s diém tng Vi

n<=10* 60% s6 diém

g véi n<=108

100% sé diém tng

v6i n<=10*

Y twong gidi quyét bai todn:

Céch 1: Thi tat ca cac truong hop bang 2 vong lip don gian:
Goi a 1a s6 luong tui 3kg toi da dung dé chira n kg tinh nghé =>
a=n/3 Goi b 1a sb luong tai Skg t6i da dung dé chtra n kg tinh

nghé => b=n/5
Duyét tim két qua:
Min:=LLO
NG_MAX; for (inti=0; i<=
a; i++)

for (int j= 0; j<=Db; j++)
if ((i*3+j*5=n) && (i+j<Min))
Min:=i+j; Két qua tim dugc 1a Min
Céch 2: Cai tién cach 1, chi sir dung mot vong lap
Néu i 1a s6 tai loai 3 kg thi ta dé dang tinh dugc s6 tai loai 5 kg 1a

(n-1*3)/5 Cai tién nhu sau:
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Min:=LLONG_MAX;

for (inti= 0; i<= a; i++)

{ j=(n-i*3) / 5;

if ((1I*3+)*5=n) && (i+j<Min)) Min:=i+j;

¥
Céach 3: Nhan xét sau: dé st dung sé thi it nhit thi ta phai dong véi s6 thi
5Kg nhiéu nhat c6 thé. Tir d6 ta thdy khong can st dung vong lap dé lam.

a=n/b5; //36 thi Skg, b s6

tui 3Kg Du=n % 5; //Du chi

nhan gié tri 0 dén 4 Dya vao

Du ta tinh s6 tdi con lai

Du = 0 thi b=0;

Du =1 thi b6t a di

1vab=2.Du=2

thi bota di 2 va

b=4.

Du = 3 thi a khéng

thay d6i, b=1 Du = 4

thiabdtdilvab=3
Chu y: C6 mot s6 truong hop vo nghiém khinbé lan=1, 2, 4, 7.

1 #Finclude <bits/stdc++_h>
2 nmsing namespace stdr

3 long lorng 1., a,b;

4 it Durs

5 int mairn ()

e =l cin>>mn;

7 if (n==1 n=—== n——<4 n=—=—771)
8 coutbt<<<—1 ;

= elsa

10 = T

11 a=— 1 . L= Du=— n % Z»
1= if(Du=—=—0) k=0;
13 if (Dua==1)

14 fa———1; b=2Z:r71}
15 if (Dua=—=2)

1a fa—=2; b=4:}%
17 if(Dnu=—3=2) b=1r-
18 if (Dua=—=—4)

19 fa—=1; b=3r71}
20 count<at+l;
21 = ¥
22 return O
23 *

Code v¢i Python:
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1 h = int({inpnt())

3 %ifn='_or:1=2c:rn—i_crn='7
: print (-1}
5 [Hlelse:

& a=mn/jf/ 5
7 du =n % 5
8 =l if du = 0O
g e =10
11 =l if du = 1
12 a —= 1
13 b =2
15 [ if du = 2:
1 a -—= 2
17 o nbh = 4
13 H if du = 3
2 B b 1
21

2z H if du = 4:
23 a —= _
24 b 3
25 o

26 = print{a + k)

Chirong trinh t6i wu theo cdch 3 thé hién nhw sau:

- Trong bai todn trén véi yéu cau thoi gian chwong trinh la 1 gidy,
néu ta si dung cach 1 thi chi co diém & 30% test dau. Sir dung cach 2 co

thé c6 doc 60% sé diém. Dé dat 100% sé diém ta phai sw dung cach 3.

Bai 5: Kiém tra s6 Fibonaxi
Cho s6 ty nhién N. Hay Kiém tra s6 N ¢6 phai 1a s6 Fibonacci hay khong?
Dit liéu vao: s6 nguyén N (1<=n<=109).
Dir liéu ra: thong bao “n la so fibonacci” hodc “n khong phai la

so fibonacci”.

Vidu
Input Output
13 n la so fibonacci
10 n khong phai la so fibonacci
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Huéng dan:

Pé kiém tra 1 s6 cho trude c6 phai 1a mot sé trong day Fibonacci hay khong ta

chi can dung cong thirc tim sb Fibonacci thir i v6i i chay tir 1 va tang 1. Dén khi két qua

bang s6 n hodc 16n hon 12 duge. Néu bang n thi két luan n 1a sé Fibonacci, va néu két

qua 1 16n hon thi két luan n khong phai.

Chuwong trinh
1 finclude <bits/stdc++.h>
2 using namespace std;
3 int main()
¢ [4
5 int £[30],n;
8 f[o]=1; £[1]=1;
T cin>>n;
g int i=1l;
g [ while (£[i]<n){
10 i++:
11 f[i] = f[i-1] + £[i-2]:
12 I ]
13 if (n==f[i]) ecount<<n<<" la so fibonacci":
14 else cont<<n<<" khong phal la so fibonaccl":
15 =
Code v¢i Python:
1 n = int (input())
2 a =
3 b
4 while (a <= n):
5 if (2 == n):
[ print(n, 'la so fibonacci')
7 exit()
8 a, b=b, a+b
10 print(n, 'khong phail la so fibonacci')
11

Bai 6: Phin tich N thanh tong cac sé Fibonaxi.

Cho s6 ty nhién N. Hay phan tich s6 N thanh tong it nhat cac s6 Fibonacci.

Dir liéu vao: s6 nguyén N (1<=n<=109).
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Dir liéu ra: cac soO fibonacci cach nhau mot dau cach.

Vidu

Input Output

33 21831

Huwong din:
Ta chi can tim sd Fibonacci 16n nhit ¢6 thé duge ma nhé hon hoac béng n. bo
chinh 13 1 trong cac sb trong két qua phan tich. Bat n thanh n — s6 vira tim duoc va tiép

tuc qua trinh cho dén khin =0.

Vi du phan tich s6 n= 33. Ta tién hanh tim kiém s6 théa man 1a 21, tiép theo n giam
xudng con 12 ta s& tim duogc sé twrong tng 13 8, n tiép tuc giam con 4 va tim duoc sb
tuong Gmg 1a 3, giam n xudng con 1 va tim duoc s6 1. LGc nay n giam xubng con 0.

Dung giai thuat. Két qua thu duoc 33 =21+ 8 + 3 +1.

1 ¥include <bits/stdc++.h>
2 n=sing namespace std:

3 int cimfiko(int n)

4 H+

=1 if (mn<4) retorn n;
& int i=1, j=2:

i = while (i+j<=n) {

B int £ = j;

8 i = i+ 3J:

10 i=

11 b= 1

1z retorn j:

13 =

14 int main()

1s H

16 int n;

17 cin>>n;

ig = while (n>0){

19 int i = timfikbo(n)
20 comnt<<i<gs™ T
21 n—=1i;

22 -

23 =

Code boi Python:
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1 | = int(input())

2 fr =1}

4 f[ol] =1

5 fr[i] =1

o 1 =1

7 while (f[i] < n):

8 T fli + 11 = £[1]1 + f[1 - 11
9 1 +=1

10

11 while (n > 0):

12 if (n >= f[11):

13 n -= f[i]

14 print(£[1], end = " )
15 i -=1

Bai 7: Thé trén dao hoang

Mot thuyén tham hiém da dé sot lai trén déo hoang giita dai dwong mét cap tho méi
sinh. Tho 1a mot lodi man dé. Tir 3 thang tudi tré di, mdi thang mot cap tho s& sinh duoc
mdt cap tho con. Sau N (N<=45) thang doan tham hiém trén duong quay vé da ghé lai
d40.Vao nhimg gio' phat nghi ngoi hiém hoi, cac nha tham hiém da giai tri bing cach t6
chirc thong ké s6 lugng tho trén dao. Hay viét chuong trinh tinh xem c6 bao nhiéu cip

tho trén dao.
Huéng din:

Véi thang thir 1, thi s6 tho = sb tho & thang tht i-1 (sb tho hién c6) cong sb tho &
thang i-2 (Vi s6 tho nay da dén tudi sinh truong, moi cap s& sinh ra 1 cap tho con. Nhu

vay yéu cau bai toan chinh I yéu cau tinh sé Fibonaxi thi n.

84



art here

¥ | Fibol.cpp >

Code voi Python:

=

sV I = NS B VR BT R FE I

¥include <kbits/stdct++.h>

nsing namespace std;

int n;

long long £, £1, £2;

int maini)
Eﬂ{freopen["fihol.inp","r",stdin]:

1 int (input())

2

3 a 1

4 b 1

5 I?for i in range(3, n + 1):
& a, b=5b, a +b

g8 print (b)

Bai 8. Breakfast

freopen("fikol.out"™, "w", stdout) ;
cin>>n;
fl1=f2=1:
for(int i=3;i<=n;i++)
= { £f=(fl1+£2)% 10;
fl1=£f2;
f2=£f;
cont<<f;
return O

O quan an sang no ¢6 n khach quen. Mdi vi khach ctr sau mot s6 y ngay nhat dinh

s€ dén quéan an do dé an sang. Bict rang xuat phat diém ban dau tat ca cac vi khach

quen s& dén dn sang vao ngay dau tién. Ban hiy gitip chi quan tinh xem sau bao nhiéu

ngay thi tat ca cac vi khach quen ciia quan méi lai cing dén an sang cung ngay va khi

d6 moi vi khach da dén quan an bao nhiéu lan.

Dir liéu vao:

. Dong dau chira s6 nguyén n (2 < n <100)

. Dong thir hai chtra n s6 nguyén y. (1 <y < 100)

Dir lieu ra:

° Dong dau tién ghi ra s6 ngay ma tat ca cac vi khach cung dén quén an.

° Dong thtr hai chtra n s6 1a s6 1an mdt vi khach da dén quan an cho tai1 lac

tat ca cung dén.
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Vi du:

Huwéng dén:

Day | bai toan co ban 4p dung tinh boi chung nho nhét cta ddy. Ta can xay dung

ham tim boi chung nhoé nhat cia 2 sé benn(x,y) bang cong thirc benn(x,y)=x*y/

Breakfast.inp

Breakfast.out

3
234

12
643

ged(x,y)). Goi B[i] 1a bdi chung nhoé nhét cua diy i sd hang, ta co cong thuc
B[i]=bcnn(B[i-1],A[i]). Khi d6 B[n] s& 1a boi chung nho nhat cta diy. S6 1an ma vi

khach thr i dd dén quan s& bang B[nJ/A[i].

Chuwong trinh:

rt here

| *Breakfast.cpp

LY== IS B I Y S L R S

I = I
TSR S OO Ry Sy

Code v¢i Python:

=g

tinclude<kbits/stde e
rlnclude<pblts/scdc++.0>

nsing namespace std;

int m,n,u;

A AN A A A A A AT A AN AN AN N [

int maini)

freopen |("Breakfast
freopen |("Breakfast

cin>>m>>n;

int &= gedim,n);
cont<<a<<endl;

cont<<m/a<<
retorn O;

Jinp","r",stdin) ;
Lout”, "w", stdout) ;

<<nfa:
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import math

n = int (input())
a = list(map(int,input() .split (' ")))
lem = a[0]

Tfor 1 in a:

=] & N b= LD M

p = math.gcd(lcm, 1)
lecm = lcm * 1 // p

(]

10 print (1lcm)

11 for 1 in a:

12 print(lcm // 1, end = " ")
13

Bai 9. Cau dé:

Trong tiét hoc toan, thay giao dwa ra mot cau d6 cho ca 16p va ban nao tim dugc
dap an nhanh nhat s& dugc thudng qua va cau db nhu sau:

Trong sd tit ca cac cip sb tu nhién phan biét tir 1 dén n, hiy tim wdc s chung
16n nhit c6 thé co cua cac s6 nguyén trong cip. No6i cach khac nhiém vu ctia C4C ban
la hay tim gia tri 16n nhat ctia udc chung I6n nhét cua a va b, trong d6 a,b thudc doan
[1, n].

Sau khi nghe xong cau d6 ban Thang ciing rat mudn nhan qua nhung chua tim
dugc dap an. Cac ban hay giup ban Thing nhé!

INPUT: - Dong dau tién chtra s6 nguyén duong t (t < 100), sb luong cac trudng chop
can xét.

- t dong tiép theo, mdi dong chira 1 sé nguyén duong n (2 <n < 10°)

OUTPUT: gdm t dong, mdi dong chira sé nguyén duong 12 udc s6 chung 16n nhat cia

udc sO chung 16n nhat cta cac cap so thudc doan [1, n]

Vi du:
Caudo.inp Caudo.out
2 1
3 2
5
Giai thich:
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- & truong hop 1: n = 3, wéc chung 16n nhat cua moi cip (a, b) < n la:
ged(1,2) = ged(1,3) = ged (2,3) = 1 nén két qua la 1.

- & truong hop 2: n = 5, wéc chung 1én nhat cia moi cip (a, b) < n la:
gcd(1,2) =gcd(1,3) =gcd(1,4) =ged(1,5) = ged(2,3) = ged(2,5) = ged (3,4) = ged(3,5)
=gcd(4,5) =1, ged(2, 4) =2 nén két qua 1a 2.

Huwéng din:

V6imbi sd nguyén ntanhan thiy trong cac s6 1,2,...,n cip sd ¢6 wéc chung 16n nhat
1a cap sb i va 2i c6 uocs chung 16n nhat bang i voi 2i 14 gia tri 16n nhét sao cho 2i<n.

Nén i=int(n/2) 1a két qua bai toan.

rt here » | Cawdo.cpp >

i

include<bits/stdc++.h>

2 nsing namespace =td:
3 lorng m, X7
4 int main /()
5 E=
- freopen("Caudo.inp","r",stdin) ;
T freopen("Caudo.out™, "w", stdouat) »
8 cin>>n;
i} for(long i=l:i<=n;i++)
10 = [
11 cin>>x;
12 cont<<int (x/2) <<endl;
13 = ]
14
Code voi Python:
1 n = int(input())
2
3 for 1 in range(n):
4 X = int (input())
5 print(x // 2)
&

Bai 10. Double prime.

S6 nguyén té 1a mot s nguyén duong c6 2 udc duong 1a 1 va chinh né. Vi du: 7,
13, 17, ... 1a nhitng sé nguyén td; con cac sd 14, 8, 25, ... khong phai 13 nhirng sd

nguyeén to.

S6 dao nguoc cua mot so 1a s6 dugce viét theo thir ty nguoc lai cia so do.

Vi du: 13 ddo ngugc cua no 1a 31; 145 dao ngugc cua no la 1a 541.

Mot s6 n dugce goi 1a Double prime néu nhu n 1a s6 nguyén t6 va s6 ddo ngugc cua
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n ciing 1a s nguyén tb. Vi du: 7, 13 1a cac s6 Double prime con céc sb 8, 41 khong phai

1a cac s6 Double prime.

Cho mét sé nguyén duong n. Em hay kiém tra xem s6 n ¢6 phai 1a s6 Double prime

khong?

INPUT: M6t dong duy nhét chira sé nguyén duong n (n < 2*10°)

OUTPUT: In ra s6 1 néu d6 1a s6 Double prime, va in ra s6 0 néu d6 khong phai

1a s6 Double prime.

Vi du:

Vidul

Vidu?2

Doubleprime.inp

Doubleprime.out

Doubleprime.inp

Doubleprime.out

17

1

83

0

Huwéng din:

Trong bai nay ta phai xay duyng ham kiém tra nguyén t6 va ham tinh s6 dao

nguoc cua 1 sb. Sau d6 kiém tra tinh Double.

Chuong trinh

t here

>

*doublesprime.cpp <

(SIS I VT BT Y W T o4

o

1a

12
13
14
15

=

£

¥include<kbics/stdcoc++.h>

n=ing namespace =std;

long long ns

S e v e o s o i o o e o o o ol

long
while (n>0)

nnnnnnnnnnnnnnnnnn

long long dao(long long n)
=

long =x=0;

nnnnnnnnnnnnnn
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1lea bool ngto(long long x|

17 1
18 if(x==1) retorn false:;
15 if( (x==2) [(x==3)) retnrn troe:
20 if( (xE2==0) [(XF3==0)) retnrn false:
21 if(x<25) return troe:
22 long i=5:
23 while (1i*1i<=x)
24 = i if( (®xFi==0) [(mF(1+2)==0))
25 return false:
26 i=i+e;
27 o !
28 retuorn troe;
29 ~}
30 II_-' T E R R EE E R E R E R E R E R E R E R R E R E R E R E E R E E E E EEEEE R Y II_-'
31 int main()
3z [«
33 freopen ("Doubkleprime.inp”, "r",stdin) ;
34 freopen ("Doubkleprime.out”™, "w", stdouat) ;
395 cin>>n;
3G if|(ngtoin)=—trne) £% (ngto (dao (n) j=—trne) )
37 cont< H
38 else cont<< H
35 retuorn O
40 ]
Code voi Python:
1 ﬁhﬂf isPrime (x) :
2 E if x < Z:
3 return 0O
4 i=2
5 i while 1 * 1 <= x:
6 if x %1 = 0:
1+ return 0
8 1+4+=1
. return 1
11
12 n = int (input())
13 rev = int(stxr(n)[::-11)
14
15 print (1sPrime(n) and isPrime (rev))
1&

Bai 11. Super prime

Mot s6 tu nhién N duoc goi 14 Super prime néu ban than n6 1a mot sé nguyén tb

I4
A

va tat ca cac so thu dugce bang cach x6a lan luot cac chir s6 bén phai cia n6 déu la so

nguyén to.

Vi du: S6 317 1a mot s6 Super prime vi: 317 1a 1 s6 nguyén to.
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Xba 1 chit sb bén phai: 31 1a 1 sd nguyén t6. Xoa 2 chit sd bén phai: 3 1a 1 sb
nguyén to.

Cho 2 s nguyén a, b. Hay liét ké tat ca cac sé Super prime thudc doan [a, b].
INPUT: M6t dong ghi 2 s6 nguyén duong a, b (0<a,b <107)

OUTPUT: Liét ké theo thur tu tdng cac sb Super prime thudc doan [a, b], mdi sd

trén mot dong, hodc ghi “NO” trong trudng hop khong cé sé nao thude doan do.

Superprime.inp Superprime.out
6 30 7
23
29

Huéng din:

Trong bai nay ta phai xay dung ham sang cac s6 nguyén t6 tir 1 dén b va xdy
dung ham kiém tra 1 s6 c6 phai s6 Super prime khong.

Duyét cac gia tri i tir a dén b xem s6 ndo 1a s6 Super prime dé xuit ra va ting
bién dem lén 1.

Khi két thtic vong duyét néu dem=0 thi c6 nghia 14 trong doan a dén b khéng c6 s6
Super prime nao.

Chwong trinh:

't here » | FSuperprime.cpp <

1 $finclude<kbits/stdc++.h>
2 n=ing namespace =std;
3 const int e=10000000;
4 long d,c,x,demn=0,a[l0000001]
1 f e i e < e e e o v o ok ok v i o i o o o o o ok o
L= int sangl()
i Eﬂ{ long i=e;
B fill{at+l,at+l+i, 1)
Z) al[0]=0; al[l]l=0; i=2;
10 while (i*i<=e)
11 = for(long j=i*2;j<=e:;j=3j+i)
12 a[j]=0:
13 i++;
143 while(a[i]==0) i++:
15 =
16 i
17 e e s < e e o o v o ok ok v i S i o o o ok o o
18 bool ktra(long =)
159 1 while (x!=0)
20 iflalx]==0) return false:
21 x=m/ 10
22 L
23 retorn troe;
24
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sk s e e e e ke sk ek e sk e s ke e ke e ok

)
26 int main()
27 [
25 freopen ("Superprime.inp”, "r",stdin) ;
29 freopen ("Superprime.out™, "w", stdout) ;
30 sangi():
31 cin>>d>>c;
32 long i=d;
33 while(a[i]==0) i++;
34 while (i<=c)
35 % { if(ktraii)==1)
36 — f cont<<i<<endl:;
37 dem++;
38 = }
38 i++:
40 while (a[i]==0)} i++;
41 B F
42 if [dem==0)
43 II:_] { cont<<"HO™;
44 return O;
5 m F
46 return O;
a7 ||
Code voi Python:
1 b, b = map(int,input().split("' "))
2
3 isPrime = [0] * (b + 1) # isPrime = 0 -> prime / isPrime = 1 ->
-
5 Hdef primesSieve (X):
& isPrime[0] = 1
7 isPrime[l1] = 1
8 i=2
S O while i * 1 <= x:
10 i J=1*i
11 E while Jj <= Xx:
12 isPrime[j] = 1
13 - Jo+= 1
14 - i4=1
15
16 primesieve (b)
i
8 def checlk(x):
15 while x > 0:
20 if isPrime[x] == 1:
21 return 0
22 x=x // 10
23 return 1
24
25 for i in range(a, b + 1):
26 % if check(i):

-

print (i)

composite
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Bai 12. Factorial

Giai thira N, ky hiéu N 1a tich tat ca cac sd nguyén tir 1 dén N. Giai thira N ting
rat nhanh, vi du 5!=120, 101=3628800. Mot cach dé xac dinh s6 16n nhu vay, ngudi ta
chi ra sb 1an xuét hién cac s6 nguyén té trong phan tich cta nd ra thira s nguyén té.

Vi du, s6 825 c6 thé xac dinh boi ddy (012 0 1) ¢6 nghia 1a

825 = 20.31.52,70.11¢

Cho mét s6 nguyén dwong N[11000. Hay tim cach biéu dién s N! dudi dang s6 lan
xuét hién céac sd nguyén to trong phan tich n! ra cac thura sb nguyén td.

INPUT: Gom nhiéu dong, mdi dong chira 1 sé nguyén N (2[IN[11000).

OUTPUT: Gom nhiéu dong, mdi dong tuong tng véi 1 dong trong file dit lidu vao
1a diy sb thé hién biéu dién duéi dang phan tich thanh s6 nguyén t cta n! (phan tur

cudi cung cua day phai la s0 duong).

Vidu:
Factorial.inp Factorial.out
13 1052111
Huwéng déin:

St dung ki thuat sang nguyén to va ki thuat phan tich thira s6 nguyén to.

Vi két qua cua n! qué 16n nén ta s& khong thé tinh n! roi méi phan tich thira s6
nguyén 6. Ta s& phan tich 1an lwot cac s6 tir 1 dén n thanh céc thira sb nguyén to va danh
dau vao 1 mang.

Trong qué trinh phan tich ta luu lai gia tri caa thira s6 16n nhat 1a maxx. Cubi cling
ching ta s& duyét tir 1 dén maxx va in ra s6 mii ctia cac s6 nguyén té < maxx tao thanh

nl.

Chwong trinh:
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art here » | *Factorial.cpp X]

Code voi Python:

tinclude<bits/stdc++.h>
nsing namespace std:
int n,a[l001];

e 0 e sk e e e ok ok ok o ok o

int sangi)
=K
int k=1000;
fillja+l,a+l+k,1);
a[l]=0;
int i=2;
while (1*1i<=k)
= { ali]=l:
for{int j=2*i;j<=k;j=j+i) al[jl=0:
i+d;
while (a[i]==0) di++:
= 1
=}
e e e sk e e ke s ok ko gk ok o

int pcichiint n)

£ int i=2,=x,dem;
while(i<=mn)

i x=n;
dem=0C ;
while (x>==41)
=l { dem=dem+x/ 1
m=x/4:
e }
cont<<dem<<" " :
i++-
while(a[i]==0) i++:
e }
— }
e e e e e e vy s o e sk ok ko o s o g sk o ok ok ok ok o ok ok ok o

int maini)
l_—__|{ freopen |("Factorial.inp™, "r" scdin) ;
freopen|("Factorial.out", "w", stdout) 2
sang (] -
while (cin>>mn)
=l L ptich(n) ;
cont<<endl ;
B }
retorn O
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I
=1
I

int (input())

factor (i)

2

3 f={}

4

5 [Hdef factor(x):

4] i=2

T E while x > 1:

B8 E while x % i == 0:
g x=x// i
10 H if 1 not in f:
11 - f[i] = 0
12 = f[l] +=

13 - i+4=1

14

15 for i in range(2, n + 1):

for key, value in f.items():
print(value, end = ' ")

I
o oo

Bai 13. Non-prime
Cho P 1a tap hop cac ude sé duong khong nguyén t6 ctia s6 nguyén duong
n. Hiy tim s6 phan tir ciia tap hop P.

INPUT: Mot dong duy nhét 1a gia tri cia n (1 <n < 1014) OUTPUT: Mot

dong duy nhat 13 s phan tir cia P

Vidu:
Nonprime.inp Nonprime.out
20 4
180 25

Rang buoc

Subtask1: 40% test dau tién c6 n < 10°

Subtask2: 60% test con lai khong c6 rang budc gi

Huéng dén gidi:

Phan tich s6 nguyén n ra thira s6 nguyén té voi sé mii nhu sau
n=ala2%a3"e ... aik khi d6 so udc clia so n la:

souoc = (k1+1)(k2+1)(k3+1)...(ki+1)
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Khi d6 sé uéc khdng nguyén t cua n s& bang souoc — i

Chuwong trinh:

rt here » | Fnonprime.cpp }{]

1 Finclude<kbits,stcdc++.h>
2 n=Esing namespace =std;
3 lorng long n, dem=0, souoc=1 , smua, kogs
g i i i s s e e s e s s o o o o o e e
L= int maini()
= |_:_| i Ffreopen|("nonprime.ing"™, "r",stdin) ;-
7 Ffreopen ({"nonprimse..owut™, "w" , scdouat) -
a8 cinz=>n;
= int i==2:
10 while (i *~i<=mn)
11 ET% { if (m3i==0)
1z — { dem++;
13 smaa=—0C 2
14 while (nEi==0)
is = { n=n/,1i:
1&a Smaa++
17 = ¥
18 SOWOCTISOoOWoC™ (Smuas 1) 2
19 = ¥
20 i++;
21 = }
22 if(m>=1)
23 [=] { souoc=souoc* 2 ;
24 dem++ 2
25 = ¥
26 kg==souoc—dem;
27 ootk s
28 retoarm O
29 }

Code voi Python:



=N
I

int (input())
{}

bdef factor(x):

1 =2

— while x > 1:

E while x % 1 ==
x=x// 1

10 = if 1 not in f:

11 f[i1 = 0

12 + fl[il] += 1

13 Gt 1 += 1

14

15 factor (n)

16

17 num = 1

18 Tfor key, value in f.items():

o I 1 T A Y =S S T e Y )
h
i

co

-~

19 num *= (value + 1)
20
21 print (num - len(f))

Bai 14. Triple prime
Cho sb tir nhién N (N < 10°). Hay lap trinh tim tit ca bo ba sb nguyén té
X, y, z théa man:
x<y<z<N
X2 +y2 =z
INPUT: Mot s6 nguyén duong N duy nhat
OUTPUT: Gém nhiéu dong, mdi dong chira mot bo ba s6 nguyén t6 tim duoc.

Trong trudng hop khong tim dugc bo ba s6 nguyén to thoa man dé
bai thi duara -1.

Tripleprime.inp Tripleprime.out
30 2313

2529
12 -1

Huwéng din:

Nhan thay x,y,z 1a cac s6 nguyén t0 théa man dé bai nén chac chan
y,z phai 1a 2 s6 nguyén to 1é vi vay chac chan x phai 1a s6 nguyén t6 chan
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nén x=2.

Ta str dung ki thuat sang cac s6 nguyén té < N sau d6 chay bién i tu
3cho dén khi 22+ iz > N thi ding lai. Trong qué trinh duyét néu gip cip sb
nao thoa man yéu cau dé bai thi in ra bo 3 s do.

Chwong trinh:

t here ¥ | *Tripleprime.cpp

2 using namespace =std:

3 int n,x,v,z,dem=0,a[1l000001] ;

g |,v."-."-.'v.'v.'v.'v."-."-."i.'v.'v."."-."-.'1.'v.'v.'v."-."-."i.'v.'v.'v."-."-.'l,

S void sang(int x)

6 [t

7 fill{a+l,a+l+x,1);

8 a[l]=0;

S int i=Z;
10 while(i*i<=x)
11 [ :
12 for(int j=i*i;j<=x;j=3j+i)
13 alil=0;
14 it++;
15 while(a[i]==0) i++;
1g =
17 )
18 |,-" o o o o o o o o o ol o o o o o o o o o ol o o o o o o o ok o |,-"
18 int main()

20 =k

21 freopen ("Iripleprime.inp”™,"r",stcdin) ;
22 freopen ("Tripleprime.out™, "w", stdout) ;
23 cin>>n;

24 if (m<l3)

25 IEﬂ { contd<™-1";

26 return 0;

27 = ]

28 sang(n) ;

29 y=3:

30 z=44yEy;

31 while (z<=n)

32 = £

33 contd<™2 "odydd coz<<endl;
34 yE++2

35 z=44yEy;

36 while(a[v]l==0 && al[z]==0)
37 |&H [ v

38 z=44yEy;

349 = }

40 = ]

41 retaorn O;

42 }

Code véi Python:
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import math
fi=open("ITripleprime.INP", "xr™)

fo=open("ITripleprime.O0U0T", "w™)

H=int(fi.read())
A=[0,0]

Edef SANGHT (H) :
= for i in range(Z ,N+1):

= L.append(l)
t=int (math.sgrt (H) )} +1
E for i in range{2,t):
— iE(R[i]==1):
J=i%i
= while j<=N:
A[3]=0

i J=i+i

SANGNT (M)

dem=0
Clfor i in range (H-1) :
= if A[i]=1:
= for j in range (i+1,H):
= if A[§]=1:
= for k in range (j+1,H+1):
= if A[k]=1:
= if (i#*245%#2=—l):

fo.write("{} {} {} “n'.format(i,j, k)})
dem+=1
if dem==0: fo.writelines('-1")

fo.close ()
fi.close()

Bai 15. Count prime
Cho M truy van, mdi truy van gom 2 gid tri I;, ri (1 <1 <1 < 10).
Vi mdi truy van ban phai tra 1o cau hoi: c¢6 bao nhiéu s6 nguyén t6 thudc
doan [l;,ri].
INPUT: Dong 1 chita M (1 <M < 10°)
M dong tiép theo, mdi dong chira hai s6 1i va ri.

OUTPUT: Mbi dong chira 1 cau tra 1oi twong Gmg véi truy van.

Countprime.inp Countprime.out
3 2

410 5

720 10

230

Huéng din:
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O bai nay ching ta phai st dung ki thut sang nguyén té va st dung mang

f: f[i] 12 s6 s6 nguyén t6 < i.

Khi d6 két qua ctia mdi truy van [li, ri] s& 1a f[r] — F[11.

tart here }{I *Countprime.cpp }{]
1 finclude<kitsSstdct+_h>
2 nsing namespace atd;
3 int m,1,r, £[1000005] ;
4 bool al[ll00005];
__l':| .',I'!.'tttt!.'!.'ttttt!.'tttttttttttttttttttttttt!.'!.'!.'.',I'
© wvold sangiinkt n)
7 { fillisal0], sald0]l+aizecfia) , true) ;
2 alll=falae;
5 foriint i=Z;i*i<=mn;i++)
10 iffaldil)
11 for(int j=i*i;j<=n;j=j+i)
1z aljl=falae;
13 T
_'L.l .I,I'!.'tttttttttttttttttttttttttttttttttttttt-l,ll
15 int maini)
1ls ={ freopen("Countprime . inpg", """, stdin) ;
17 freopen("Countprime out"™, "w", stdout) ;
1la ios base::sync with_ stdio (HULL) ;
15 cin.tie(d);
20 cont_tie(d);
21 sang (1000031 ;
22 Fill{£, £4+1000001 O ;
23 £[1]1=0;
z4 Foriint i=2;i<=1000000;i++)
25 =1 { E£[il=£[i-11;
2 if (alill £[i]4++5;
27 E I
25 cin=>=m;
25 foriint i=l;i<=m;it++)
20 = I cin==l=>=r;
31 count<<f[r]—-£[1-1]=<=""n";
32 = 1
23 return O;
24 I
Code véi Python:
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import math
fi=ppen|{"Countprime.INE" "r"})
fo=open("Countprime.CUI" ,"w"™)

Wbl RS

So=int(fi.readline())
A=[0,0]

-] o LN

Edef SANGHNT (B&,EN}) :
= for i in range (BG,EN+1):

[ T I &

B A.append(l)
t=int (math.sgrt (EN) )+1

E for i in range(2,t):
= if(A[i]==1):

j=i*i

while j<=EN:

if j<len({h): A[j]=0

= J=3i+i
BG=0
EN=0
ENmax=0_
Flfor i in range({l,S5o+1):
ENc=EN
Str=(fi.readline())
Str=5tr.replace({''\n"',"")
day=Str.split({' ')
sodau=int {day[0])
gocuocli=int(dav[1l])
= if socuoi>ENmax:
ENmax=socuol
if socuoi>EN: EN=socuoi
if i==1: BD=2
= else:
if sodau>ENc: BG=sodau
B else: BG=ENc
SANGHNT (BG,EN)

1 b L R

F

i
[Tl
L=

[ T I -

S . O BT O U T

[ T e s ]

L L8 L3 L L L3 kA ORD RS ORI ORI ORI R ORI ORI R
W Ll R

on
T

36 dem=_

37 print(sodau,' ',socuoi)

38 for vitri in range(sodau,=socuoi+l):
39 if A[vitri]l=1: demi=1

40 fo.write('{}'n".format (dem))

41 # print (dem)

42 # SANGNT (BG, H)

iE fi.claose()

(23

fo.close()

2)  Baitap chi dé xir ly day sd.
Bai 16. Tuwéi nuwoc
Pau gi0 1én 16p cé n ban hoc sinh lam tryc nhat do mai choi nén cac ban quén

tudi nudc cho chau cay canh. Thiy vay thay cha nhiém yéu cau 1 ban tudi cho chiu
cay nhung cac ban dun day cong viéc cho nhau. Sau mdgt Iuc ban Nam dua ra mdt giai
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phap nhu sau: Cac ban chuan bi n thé bai, cac thé bai dugc xép chdng 1én nhau va danh
sO tr 1 dén n moi ban s€ chon mot so tir 1 dén n va Nam duoc wu tién chon s6 1. Cac
thé s& duoc sap theo thir ty ngau nhién thé thi i ghi s0 nguyén duong ai. Cac ban khac
(trtr Nam) s& lan luot rat 2 thé trén cung, sau d6 dit lai thé ¢6 s6 nho hon va giit cho
minh thé 6 s6 16n hon. Sau n-1 lan rut thi con 1 thé va ngudi chon so dugc ghi trén
thé do s€ phai di tudi nudc cho chau hoa.

Yéu cau: Sau khi thuc hién xong N—1 lan rat thé. Cac ban mudn biét mdi nguoi
da gitt nhiing thé bai c6 chi s6 nao?

INPUT: tuoinuoc.inp

- Dong 1 chira s6 nguyén duong n (n < 10°)

- Dong thir 2 chira n s6 nguyeén, so thir i 1a so nguyén duong ai (1 <ai <10°)

OUTPUT: tuoinuoc.out
- Mot dong gdm n — 1 sd, s6 thir i 1a chi s6 ctia thé bai ma ban thi i dang giir .

Vi du:
tuoinuoc.inp tuoinuoc.out
8 134567 2
63584791
Huwéng din:

Ctr mdi cap sé a[1] va a[2] ta so sanh 2 s6 nay xem s6 ndo 16n hon rdi in ra
chi s0 ctia $6 d6 va sir dung bién luu dé luu chi s6 cua so6 bé hon roi tiép so sanh
a[luu] va a[i] véi 3<i < n tuong tu nhu cap so a[1] va a[2].

Chuwong trinh:

art here > | *twoinuoc.cpp >
1 Finclude<bits,/=stdc++.h>
2 n=ing namespace =td;
3 long nn, X, i,mn, luai;
4 int main()
5 [
[+ freopen("tuoinuoc.inp™, "r",.stdin) ;
7 freopen ("tuocinuoc.out™, "w", stdouat) ;
;] cin>>n;
2 Ccink>x>>mn;
10 if(x<mm)
11 Eﬂ cont<< <<endl ;
12 luuai=1;
13 M= ;
14 =
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15 [ij =l sa
16 p— £ ot < <lerdl

Ry luawui=2;
18 b= I
19 For(lormg i1I=I3I;4i<mg;3i1-++)
20 Eﬂ £ clin>=>=xX ;7
21 1iE (=>=rom) conmt<<i<<endl s
22 =else
23 Eﬂ i cont<<luui <<erndl
23 Jwuawi=1irs
25 TOEY =3 7
ey = ¥
=7 = }
28 retonrn O
=29 }
Code véi Python:
1 hmport math
2 fi=open({"tuoinuoc.INE" , """}
3 fo=open({"tuoinuoc.OUT™ , "w"})

[1=Y

So=int(fi.readline ()}

1 &y tn

daysostr=fi.readline ()
daysostr=daysostr.replace (' "n',"")
dayso=daysostr.splitc(" ")

[ T B

ldef =osanh(50):
1uu=0

for i in range(l,S5o):
if dayso[i]>day=so[luu]:
fo.write (format (i+1)+" "}
= else:
fo.write{format (lun+l)+" "}
luu=i

=k
Y
[THT]

[l |
1 &y tn

$if dayso[il

N T T B i

print {(day=o)
sosanh (5o)

fi.close()
fo.close()

Ba B3 B3 R ORI
L kA

[2:Y

Bai 17. Bottle

Cho N binh chtra nuée 1an luot ¢ thé tich 1a cac s6 ai.. an. Khi xép cac binh theo
mot ddy thi sé tao thanh 1 khdi. Néu xép 1an luot cac binh chira nude theo trinh ty do
thi thé tich ca khoi 1 a1 + a2 + ... + an + max(0, a2 - a1) + max(0, a3 - a2) + ... + max(0,
an - an - 1). Nhiém vy cua ban 13 tim cach xép sao cho tong thé tich chtra cia ca khoi
1a 16n nhét co thé.

Dir liéu: Doc tur file Bottle.inp

e Dong dau ghi s6 nguyén duong N (0 < n < 10°).
e N dong sau mdi dong ghi mot sé ai (1<i<N va I <aj <10000).
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Két qua: ghi ra file Bottle.out: Ghi trén mot dong két qua 1a thé tich 16n nhat
tim duoc.

Vi du
Bottle.inp Bottle.out
4 24
5
4
1
7
Huwéng din:

- Sép xép mang theo thi tu ting dan.
- Thé tich 16n nhat s& bang tong cua ddy n sé va tong cua cac hiéu so a[n-
i]-a[i] voi 1 <i<n/2.

art here » | *Bottle.cpp <

1 finclude<kbits/scdc++.h>
= nsEing namespace =std;
= long n,al[l00000]
4 long long T©=0;
5 l,-" o oir i e oir o o oir oir o o o o o o o o o ol ol o o o ol ol o _,-"
[ int maini()
T Eﬂ{ ios base::sync with stdio(0) !
a2 cin.tie(0) ;
S cont.tcie(0)
10 freopen("Bottle.inp™, """, stdin) -
11 freopen ("Bottle.out™, "w", stdout) ;
12 cin>>n,;
13 for(long i=l;i<=m;1++)
14 Eﬂ cinx>al[i]:-
15 t=tc+al[i]:
1& = ]
17T sort(a+l,a+l+n) ;
18 for(int i=n;ir-nS2;1i-—-)
19 t=t+al[i]l-a[n-i+l]:
20 cont<<t:;
21 retaorn O
22
232 —
Code voi Python:
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import math
fi=open ("EBottle.INE" """}
fo=ocpen("Sottle . QUL" , "w"

daysostr=fi.read()

] &n LN b L R3S

davso==2orted (davyso)
5=0
1 cuoci=len {days=so) -1

(1]

[
%]

for i in range({cuoi):

fo.write(format(5))

I o N s Ly

fi.clao=se()
fo.close ()

Bai 18. Dy s6:

davso=daysostr.splic('"n")

5=5+int (davso[i+l])-int(day=so[i])+int(daysc[i])

Nguoi ta cho trude mot diy N s6 nguyén A1 A2 As ... An va mot s6 nguyén K.

Yéu ciu: Em hiy cho biét ¢6 bao nhiéu doan con c6 tir mot phan tir trd 1én (diy

con lién tiép) c6 tong sb bang K.

Dir liéu vao: T file vin ban DAYSO.INP ¢6 ciu triic nhu sau:

- Dong dau tién ghi s6 nguyén duong N 13 s6 luong phan tir ctia day (N[

6.10%) va sé nguyén K (K| [ 6.10%)

- Dong thir 2 ghi N s6 nguyén Aj méi s6 cach nhau it nhat mot dau cach (JA|

13.10%
Két qua: Ghi ra file vian ban DAYSO.OUT, Sé lugng day con lién tiép c6 tong
bang K.
Vi du:
DAYSO.INp DAYSO.OUT
116

12342345623

Cha y: C6 50% sb test c6 N1 3.104

Huwéng din:

- Str dung méang A dé luu mang tién t ciia diy s6. Duyét hét moi doan con chi
s0 dau la 1, chi so cuoi 1a j. Néu a[j]-a[i-1]==k thi doan con i d¢n j la mot day thoa

man.
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rt here ¥ | *Day so.cpp )(|

1 #include<bits/stdct++.h>
2 n=sing namespace std;
3 long long n, k, s=0, a[lOo00000], mr
4q int main{)
5 =«
& ios _base::sync with stdio(d):
7 cin.tie(0); comt.tie(Q);
8 freopen ("DAYSC.,INEF"™, "xr", stdin):
] freopen ("DAYSC.OUT™, "w", stdout):;
10 cin>>n>>k;
11 for(int i=1; i<=n; i++)
1z =l { oin>>m;
13 afil=al[i-1]+m;
14 = }
15 for(int i=1l; i<=n; i++)
16 for(int j=i:; j<=n:; j++)
17 ifj{a[j]l-ali-1]==k) s++;
18 cont<<s;
19 = }
Code voi Python:
1 hmport math
2 fi=open ("DAYSOD.INE™, "™}
3 fo=open ("DRAYSO,OUT" , "w"™)
4
L] day0l=fi.readline()
6 dayll=day0l.replace(' ' n',""})
T day0l=day0l.split{" ')
=
9 H=int {(day01[0]}
10 E=int {(day01[1]}
11 =0
12 print (H,E)
13
14 day02=fi.readline()
15 dayl2=day02.replace('"n',"")
1& dayl2=day02.=splitc{' ')
17 print (day02}
day02.ingsertc(0,"0")

for i in range(l,H+1):

day02 [i]=int (day02[i] }+int (day02[i-11}
day02 [0]=0
print (day02)

for j in range(i+l,H+1):
if day02[j]-dayv02[i]=K: 5+=1
fo.write(format(3))
fi.clo=e()
fo.clo=ze()

%for i in range(0,H):

Ba B3 B3 BRI ORI ORI BRI ORY ORI ORI
= N« T L B R L L e e €]

L
=T« B
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Bai 19. Tro choi véi day sé
Hai ban hoc sinh trong ltuc nhan r6i nghi ra tro choi sau day. Mdi ban
chon trudc mot diy sé gdm n sd nguyén. Gia str diy s6 ma ban thir nhat chon la:
b1, b,
..., bn con day s6 ma ban thi hai chon 13 ¢y, Ca, ..., Cn .
M3i luot choi mdi ban dua ra mot sd hang trong day s6 ciia minh. Néu
ban tht nhat dua ra sd hang bi (1 <=1 <=n), con ban thr hai dua ra sb hang ¢;j (1
<j<
n) thi gia cua lugt choi do s& 1a |bi+c;|.
Vi du: Gia st day s6 ban thir nhét chon 1a 1, -2; con day s6 ma ban thtr hai
chon 14 2, 3. Khi d6 c4c kha nang c6 thé ctia mot luot choi 1a (1, 2), (1, 3), (-2, 2),
(-2, 3). Nhu vay, gia nho nhét cia mét luot choi trong s6 cac lugt choi ¢6 thé 1a 0
tuong Gng voi gia cua luot choi (-2, 2).
Yéu cau: Hay xac dinh gia tri nhé nhat ciia mét luot choi trong sb cac luot choi
c6 thé.
INPUT: vao tu file van bAn SEQGAME.INP
- Dong déu 1a s6 nguyén duong (1 <n < 10°)
- Dong thir hai chira cac s6 1a day b (Jbi| < 10°)
- Dong thtr hai chira cac sd 1a day ¢ ([ci| < 109)

OUTPUT: ghi ra file vin ban SEQGAME.OUT gia tri nho nhat tim dugc

SEQGAME.INP | SEQGAME.OUT
2 0

1-2

23

Rang budc: 60% sb test tng v6i 60% s6 diém c6 1=<n =<1000 Hwdng din:

Sép xép 2 xau theo thtr ty ting dan. Str dung 2 bién chay i trén mang b va bién j trén
mang C, i bat dau bang 1 va j bang dau bang n. Tong gia tri

t=b[i]+c[j] néu t >0 thi ta ting i 1én 1 va néu t<0 thi giam j di 1. Ctr lam nhu vy

dén khi i=n va j=1 thi gia tri nho nhat trong qua trinh duyét s& la két qua bai toan.

Chuong trinh:
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art here ™ | *seqggame.cpp )(]

1 finclude<kbits/stdc++.h>
2 n=ing namespace =stdr
3 long n, a[l00001] , [100001] mn,t,d, o
4 Jff e e e s e sk sy e S ke i o sk s sk ok oy o o o
5 int maimi)
6 =14
i freopen ( "segqgame . Aingp™, "r", stcdin)
g freopen ("segqgame . out™, "w", scdout) 2
S cin>>n;
10 Ffor({long i=l:;i<=n;i++) ocin>>al[i]:
11 for({long i=l;i<=-n;i++) cin>>kb[1]:
1z e e e s e sk sy e sk ke o sk s sk ok ol o e o
13 mn—ab={a[l]l+k[1]) -
14 if (mn==0)
15 =1 i cont<<mmn
1& retorn O
17 B2 }
18 sort{a+l,a+l+n) ;
12 sort(b+1,b+1+n) ;
20 [ e e e e e sk e e e e e ke ke sk ke o s sk ok o ok ok o ok ok
21 é] ifj{fa[n]+ik[n])<=0)
22 — £ cont<<a[n]+kIin] -
23 retoarm O
249 = ¥
25 if{al[l]+k[1]) >=0)
Z6 | { comt<<a[l]+b[1l]:
27 retoarm O
28 = ¥
29 d=1: C=T1;
30 while | (d-<=n) &% (o>==1)} )
21 f— 1 c=a[d]l+bk[c] -
32 1Ff (c==0)
2=k — { contCase
34 retorm O
=S ] == }
36 if(abs(t)<mmn) mm—=alkb=s(T) :
37 if(c=0) o——:
38 1f({c="0) d++;
39 = ¥
410 ot <mm g
41 retoarn O:
q 2 }
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Code v¢i Python:

. VO T S U U U % T 6 T By

3 o

[ Y S U R

-1 "

Y Y o L T T T L T YL T LT P T L T LT LT T T T T T T T R
[T T e I & -]

Ld R

Y O S 9
[ T B

[f:Y
.|

5]

HE
20
21

[ T ' TR & = TR [ R o o NS - ' O % I =)

S I T %y Y S LT N )

[T = e}

hmport math
fi=open('=eggames.INP", "'}
fo=open('=zeggame.out”,"Ww')

H=int(fi.readline())

b=fi.readline ()

b=b.replace('n"',"")

b=b.splic (' '}

for i in range (H):
bBlil=int(kb[1i]}

c=fi.readline()

c=c.replace('"n',"")

c=c.split({" ')

for i in range (H):
cl[il=int{c[1i]}

b=sorted(b)
c=sorted(c)
print (b}
print{c)

i=0
J=HN-1
MIN=abs(b[i]+c[i]})
t=b[i]+c[]]
test=True
Elif MIN=—0:
fo.write(format (MIN) )
o test=Fal=e

Eelse:

= if bB[O]4c[O0]>=0:
fo.write(format(b[O]+c[C]))
= test=Fal=se

E else:

= if b[H-1]4c[H-1]1<=0:
fo.write(format (b[H-1]+c[HN-11})
= test=Fal=e

E else:

= while i<=N-1 and j>=0:
t=b[i]+c[]]

=] if £=0:

fo.write(format(t))
test=Fal=e

= break

if abs(c)<MIN: MIN=abs(t)
if £=0: j-—=1

= if c<0: i4=1

if test: fo.write(format (MIN))
fi.close()
fo.close ()

Bai 20: PERFECT (Dé thi HSG I6p 11 - NH 2016-2017)

Trong mdt budi hoc toan Bong dugc hoc khai ni¢m veé so c6 tinh chat dac biét:
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D6 12 s6 hoan hao. S6 hoan hao 14 s6 c6 tong tat ca cac dwong nhé hon né bang chinh
no.

Vi du: S6 6 14 14 s6 hoan hao vi nd ¢6 tong cac uwéc 1 +2 + 3 =6, s6 8 khong
phai 13 s6 hoan hao vi 1 + 2+ 4 =7, (7 # 8).

Yéu cau: Cho day sb al, a2,... an. Hiy gitip Bong dém xem trong diy c6 bao
nhiéu s ¢6 téng cac chir sb 1a s6 hoan hao.

Dir liéu vao: Tir file van ban PERFECT.INP gom:

- Dong dau tién 1a s6 nguyén duong n (n < 100).

- Dong s 2 ghi n s6 nguyén al, a2.... an (0 < ai < 10°).

Két qua: Ghi ra file PERFECT.OUT Mot s duy nhat 1 két qua cua bai toan. Vi

du:
PERFECT.INP PERFECT.OUT
3 2
6 123 28

Huwéng din:

Str dung ham tinh céc chir s6 cua mot so va kiém tra xem tong cac chit so
c6 bang 6 hodc 28 khong. Vi chi c6 2 s6 hoan hdo < 81 (tong cac chir so cua a[i]

khong thé vuot qué 81).
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tart here b T *perfect.cpp < ]

finclude<kbits stdct++ _h=
mEing namsegeascose =Std;
imt m,z2x=, res=0;

-l.l'************************J‘f

imt Eosi{imt =)

i imt tos=0;
while (2207
{ tos+=z% 10 ; =107 T

raetmrn tos;

1

f**********************f

ool kEtrai(int =)
i iffze=—ic || 2z==—5) return truas;
retunrn false;

¥

Pl e e i i i

wodid operni)
i freopen | "perfect . inpeg™, """, stdind ;
Fregpen ( "perfect .ot "w", stdout ) ;

¥

_."'*******************************,"’

imt mairnil
=1 openil;
cin>=>=mn;
Foriimt i=l;i=<=mn;i++)
=1 i i3
iflktraltos (=) )—1) rest++;

= }

cont<s<cres;

retmrn O;

Code v¢i Python:
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1 hmport math

2 fi=open (' PERFECT.INP','xr"'}

5 fo=open (' PERFECT.cut"',"'w'})

4  [Hdef perfect{so):

3 gtd==o

6 tcs=1

7 = for i in range(Z,int(so**0 . 5)+1):
B E if so%i=0: tcs+=i+=o//1i

g = if tog=gtd:

10 print{=o)

11 2 retnrn True

12 = else: return False

15 H=int(fi.readline())

1 dayso=fi.readline()

17 dayso=dayso.strip()

18 daveso=dayso.split(' ')
15 print (dayso}

20 s1=0

21 for i in dayso:

22 if perfect(int{i)): =l+=1
23 fo.write(format(sl))
&4

25 fi.clo=e()

26 fo.clao=se ()

Bai 21: Xép kién hang

Kho hang ciia mat cong ty no cé céc kién hang kich thuéc gidng nhau duoc xép
thanh N (1 < N < 10000) cot sap thanh mot diy danh so thir tu 1,2, ..., N. Ban dau,
c4c cot déu cd s kién hang bang nhau nén ¢ chiéu cao bang nhau, tuy nhién, mot anh
cong nhan moi vao lam do di chuyén mot s6 kién hang gitra cac cot, lam cho chiéu cao
ctia cac cot khong bang nhau nira.

Cho sb lugng kién hang ctia cac cot, hily gitp cong ty tinh s luong kién hang it
nhit phai di chuyén dé khdi phuc lai trang thai cac cot nhu ban dau, nghia 13 c¢6 chiéu
cao bang nhau.

Dir liéu: Vao tur file van ban SAPHANG.inp.

- Dong 1: s6 nguyén N 1a sb lugng cot kién hang,

- Dong 2: chira n s6 nguyén a; la sé kién hang trong cot thiri.
Két qua: Ghi ra file vin ban SAPHANG.out

- Mot dong duy nhat ghi mot s6 nguyén 1a s6 kién hang can phai di chuyén
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dé khoi phuc lai trang thai cac cot co chiéu cao bé“mg nhau.

Vi du

SAPHANG.inp SAPHANG.out
4 7
2 10 7 1

Hgn ché: 1<N<10%;1<a<10°

Huéng din:

- Tinh s6 kién hang s trong mdi cot can sap, s chinh 1a trung binh cong cia

cac sO trong day. Két qua cua bai toan chinh 1a s6 don vi cua cac cot cao hon gia tri

trung binh.
t here » | *saphang.cpp >
a1 ¥include«<bitcs,/scdc++.h>
2 n=Eing namespace =std:
3 int n,a[l0005] ,s=0,s81=0;
) I__-' sr ¢ 9 9 9 o o o o o o o o o o o o o o o o o o I__-'
= int maini()
& H+
i Freopen ("saphang.inp™,
8 freopen | "saphang.ouat™,
= clin:>=>n:
10 for(int i=l;i<=n;i++])
11 =l :
i1z cin=>al[di] »
13 s=sftal[di]:
14 it }
15 s=s/1:
16 for(int i=l;i<=n;i++])
17T ifi(alil>==s) sl==sl+a
18 cont<<s=s1
15 retorn O;
20 }
Code véi Python:

mrw . scdin) ;
"™, stdouat) ;
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1 fmport math
2 fi=open('SAPHANG.INP','r'")
3 fo=open('SAPHANG.out','w')
4
5 N=int (fi.readline())
& dayso=fi.readline()
7 dayso=dayso.strip()
8 dayso=dayso.split(" ")
9 print (dayso)
10 S=0
11 51=0
12 for 1 in dayso:
13 S+=int (1)
14 S=S//N
15 for 1 in dayso:
le if int(1)>S: sl+=int(i)-S
17
18 fo.write(format(sl))
19
20 fi.close()

21 fo.close()
Bai 22: HOAN HAO
S6 X duogc goi la s6 hoan hao néu téng cac udc cua X béng hai 1an chinh né. Vi
du céc s6 hoan hao:
-6 cocacude 1, 2, 3, 6 (1+2+3+6 = 2*6)
-28 cocacudce 1,2,4,7, 14, 28 (1+2+4+7+14+28 = 2*28).
Yéu cdu: Hiy xay dung chuong trinh tim ra cac s6 hoan hao tir nhé dén 16n co
trong mot diy s6 nguyén cho trudc.
Dir li¢u: Vo tir file vian ban HOANHAO.INP ¢6 cau tric nhu sau:
e Dong dau tién 1a s6 nguyén duong N
e Dong thir hai 1a N s6 nguyén duong c6 trong day
Két qua: Pua ra file vin ban HOANHAO.OUT cac s hoan hao c6 trong tép theo
thir ty tang dan trén mot dong. Cac s6 cac nhau boi mot dau cach tréng, s6 cudi
cung c6 thém mot dau cach trong.

Vi du:
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HOANHAO.INP

HOANHAO.OUT

11
5868122115286866

66628

Chil y:56 lwong cdc s6 hoan hdo khéng vieot qud 10000.

C6 50% test 6 s6 lieong phan tir nhé hon 10°; méi phan tir nhé hon 10°

C6 25% test ¢6 s6 lwong phdn tir Ién dén 107 phan tir; méi phan tir nhé hon 10°

Huwéng din:

- Trong pham vi 1 dén 10° chi c6 4 s6 hoan haola: 6

28 496 8128

- Ta dung mang b dé luu 4 gia tri nay. Mang A dé luu s6 luong s tung

ung mang b

- Poc, ki€ém tra tinh hoan hao r6i cap nhat vao mang A.

- Duyét mang A dé xuat cac gi tri twong tng & mang B

Chwong trinh:
art here > | Day Hoanhao.cpp <
1 #¥include<kbits,/stdc++.h>
2 nsing namespace =std:
3 int n, i, m, =s=0, al[4]l= . ) g
4 int b[4]={&, 28,49&, 8128} ;
= int maini()
I =K
) freopen ("HCOANHLO . ITHNE", "xr", stdin):
a8 freopen ("HOANHLO . OUOT™, "w", stdout) s
k=] cin>>n;
10 for(i=1l; i<=n; 1i++])
11 |:—:| cin>>m:
1z for(int j=0; j<=3; j++)
13 if (m==b[3]) alijl++:
14 pit }
15 for(i=0; i1<=3; 1i++])
16 = for (int j=l:;j<=ali]:. j++ )
17 cont<<b[i] << :
18 b }
19 retorn O
20 — 1}
Code v¢i Python:
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24
25
26
27

import math

fi=open ('HOANHAO.INE',"'r")

fo=open('HOANHAO.out','w')
Hdef perfect(so):

gtd=so

tes=1
= for 1 in range(2,int(so**0.5)+1):
- if so%i==0: tcs+=i+so//1

= if tcs==gtd:
print (s0)
- return True
- else: return False

N=int (fi.readline())
dayso=fi.readline ()
dayso=dayso.strip()
dayso=dayso.split (" ')
print (dayso)
ka=I[1]
for 1 in dayso:
if perfect(int(i)): kg.append(int (1))
kg=sorted (kq)
for 1 in kqg: fo.write('{} '.format(i))

fi.close()
fo.close()
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3) Bai tap chi dé xir Iy xau Ky tw

Bai 23: Tim kiém va thay thé:

Trong khi soan thao vin ban mot sb nguoi thuong c6 thoi quen gd tit cho nhanh
nhung v&i vdn ban hanh chinh cac tir nay la khong hop 1€, mot s6 khac lai thuong
xuyén gd 16i 1 s6 tir ndo d6. Dé stra nhitng 16i nay cac phan mém soan thao déu co
chtrc niang tim kiém va thay thé.

Viy em hiy viét chuong trinh nhép vao tir ban phim xdu ky tu s, tim va thay thé
tat ca cac cum ky tu sl thanh s2.

Vi du: Xau gbc: s = “HS sinh lop 12 thi HS gioi”

s1=“HS”; s2= “Hoc sinh”;

Xau két qua: S = “Hoc sinh lop 12 thi Hoc sinh gioi”

Huwéng din:
Céach 1:

Dung ham tim kiém s.find(s1) dé xéac dinh vi tri xuat hién xau s1 trong xau s: vt =
s.find(s1) Néu vt !=-1 tirc 1a c6 xau sl trong x4u s thi thay thé xau s1 boi xau s2 bang
ham s.replace(vt,11,s2); hodc thay thé bang 1énh x6a va chén: s.erase(vt,ll);
s.insert(vt,s2);

Luu y: Trong xau c6 thé ¢ rat nhiéu cum tir can thay thé nén ta phai sir dung
1énh while dé thay thé hét: trong khi s.find(s1) != -1 thi tiép tuc thay thé Cach 2:

bé duyét hét tat ca cac kha nang can thay thé ta sur dung 1énh for két hop 1énh
s.substr() dé sao chép timg doan con c6 d6 dai bang do dai xau sl rdi so sanh véi s1.
Néu két qua bang s1 thi ta tién hanh thay thé bang cac cau lénh twong ty cach 1.

Chuong trinh:

Cach 1:
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Fincluds <kbits/.stdc++.h>
mEsing namsespace =td:
string =,.,sl,s2:

imt 1,11 ,wC:

l,-" wr S wr e o sir oir e ofr sie oir ol o ol oir oir o e ol oir ol ol i i l,-"

imt maim ()

getline (cin, S)
getline (cin, s1
getline (clin, S22
© e e e v g e e e g g g e e o g g
1l==1l.lcength ()
wo=s.findisl) -
while (v !i=—1]
= { = _ erase (v, 11) :
s.insert(vc,=s2) -
woe==.find(=s1) =

L T

Y W

r e e i o e

¥
¥

L1

_,-'- o i iy oy oy oy oir olr ol ol o ol oir oy oir olr olr oy o iy oir olr olr ol _,-'-
cont<s<s ;s
rretoarn O

Céch 2:
$include <bits/stdc++.h>
n=sing namespace std;
string =s,=s1,32;
int 1,11,i:
_," T T WU W W O T T Tr T N W W W TR TR AT T T T N W W _,"

int main()

getline (cin, s) 7
getline (cin, sl) ;
getline (cin, s2) ;

l,-" oir o o o s dr o ol oir oie o o o o i ot o o o o ol o W W l,-"
1 = s.lengthi):
11l=sl1l.length () :
for (i=0; i<=1-11; i++
if (s.suobstr(i,1ll1l) =
s.replace(i,11,s52)

ll_-' #r dr i dr dr 9 o o v v o o o o o o o o o o o o o o l._-'

cont<<s;

retarn O;

Huwéng din Python:

Céch 1:

Dung ham tim kiém s.find(s1) dé xac dinh vi tri xuat hién xau s1 trong xau s: vt =
s.find(s1) Néu vt !=-1 tirc 13 c6 xau s1 trong x4u s thi thay thé xau s1 boi x4u s2 bang
ham s.replace(s1,s2);

Luu y: Trong xau c6 thé cé rat nhiéu cum tir can thay thé nén ta phai st dung lénh
while dé thay thé hét: trong khi s.find(s1) != -1 thi tiép tuc thay thé

Céch 2:
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Dé duyét hét tat ca cac kha ning can thay thé ta sir dung 1énh for két hop 1énh s.substr()
dé sao chép tirmg doan con ¢ d6 dai bang d6 dai xau s1 roi so sanh voi s1. Néu két qua
bang s1 thi ta tién hanh thay thé bang cac cau 1énh tuong tu cach 1.

Chuong trinh:

vi=s_.find(s1)
while wt!=-1:

s=s.replace 51J52|
vit=s_find(s1)
print{s)

Bai 24: Chuyén ddi phong chit:

Khi soan thao va trinh bay vin ban, viéc chuyén doi doan van chir hoa sang thudng
hay chir thudng sang chit hoa 1a mot nhu cau rat phd bién. Trong hé soan thao vin ban
Word, néu ta dung bang ma TCVN3 thi viéc chuyén doi rt don gian, chi can chon lai
phong chir tuong tng con khi dung bang ma Unicode thi ta phai st dung cong cu
chuyén doi ctia phan mém hd tro g chir viét.

Em hay viét chuong trinh nhadp vao 1 xau ky tu s, tao xau s1 chira cac ty trong xau
s nhung ¢ dang chit hoa, tao xau s2 chira cac ty trong xau s nhung ¢ dang chir thuong.

Xuét két qua xau s, s2 ra man hinh.
Huwéng din:
Céach 1: Dung ham toupper(), tolower() dé chuyén doi ting ky tu.
Duyét tirng Ky tu ctia Xau s, voi mdi Ky tir d6 ta ding ham toupper() chuyén sang ky

tu hoa r6i ndi vao xau s1, dung ham tolower() chuyén sang chit thuong réi ndi vao xau

S2.

Hodc gan s1 =s; s2 =s; sau d6 duy¢t trng ky tu cia xau s1 dung ham toupper()
chuyén sang ky tu hoa, duyét timg Ky tur ctia Xau s2 diing ham tolower() dé chuyén sang

ky tu thuong.
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Céach 2: Dung ham transform() dé chuyén dbi tit ca cac ky tu.

- transform(s1.begin(), s1.end(),s1.begin(), ::toupper); chuyén tat ca cac ky tur

trong xau sl thanh chir hoa.

- transform(s2.begin(), s2.end(),s2.begin(), ::tolower); chuyén tat ca cac ky tur

trong xau s2 thanh chir thuong.

Chuwong trinh:

Céch 1:
#include <bits/stdc++.h>
n=sing namespace std;
string s,sl1l,s52; char c:
e e e s sk e s ok ok e o o e
[int maini) {
getline (cin, 3) :
e e e s ke e sk ok ok e e
int 1==.length):
gl = """ 52 = 5;
for(int i=0;i<l;i++)
= {
c=toupper (a[il):
sl=sl1+ c;
s2[i]=tolower(s[i]):
~ }
f r e s e e o e e e o o e e o e o ok o f
cont<<sl<<endl:;
ocomt<<s2:;
return 0:
1

Céch 2:

#include <bits/stdc++.h>

using namespace std;

string s,sl,32;

[Rikkk kA
Hint main(){
getline(cin, s);
Jrakadkdd bk
int 1=3.length();
sl =3, 32 =3
transform(sl.begini(),sl.end(),sl.begin(), : :toupper)
transform(s2.begin(),s2.end(),s2.begin(), : :tolower)
[Rikkk kA
cout<<sl<<endl;
cont<<sd;
return 0;
}
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Huwéng dan: Dung ham s.upper() dé chuyén do6i xau s sang in hoa va ham s.lower()

deé chuyén do1 xau sang in thuong

Chuwong trinh:

s=input()
sl=s.upper()
s2=s.lower()
print(sl)
print(s2)|

Bai 25: Cong tac quan ly thi:

Trong cong tac td chirc cac ky thi, dé dam bao tinh khach quan, cong bang cho cac
thi sinh, mot cong doan hét strc quan trong 1a 1ap danh sach du thi va danh s6 bao danh.

Pé danh s6 bao danh, danh séch phai duogc sap xép vai tén theo bang chir céi.

Em hay viét chuong trinh gitip can bo 1am cong tac thi, nhap vao sé nguyén n 1a s6
lugng thi sinh, sau d6 dua vao hg va tén cua n thi sinh, dua ra danh séach thi sinh d6

nhung d3 dugc sip xép véi tén theo bang chir cai.
Huéng din:
- Dung mang hoten dé luu danh sach thi sinh: hoten[i] ghi ho va tén thi sinhi.
- Véi moi thi sinh i, tich 1y phan tén luu vao mang: ten[i].

- Sép xép mang tén theo th tu ting dan, véi mdi luot trao dbi 2 phan tir

trong mang tén thi trao doi ludn 2 phan tir trong tmg trong mang hoten.
- Xuat ra két qua 1a danh sach thi sinh trong mang hoten.

* Chwong trinh tham khao:
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ginclude <bits/stdc++.h>
n=ing namespace =sitd:
string ten[l00l] ,hoten[1001] ;
int nm,1,3:
__.-'I.rI.rIrlrlrlrlrl.rl.rl.rl.rl.rl.rlrlrlrlrlrI.rlrlrlrlrlrlrlrl.rl.rl.rl.rl.rlr__.-'
int maini)
=11
Cir=T
cin.ignore (327a7, "W}
__."lrlrlrlrlrlrlr I'TI.-.I.L:.]_: wWE 1:5_|:11 1__E'|.-I. lrlrlrlrlrlrlr__."
for{int i=l;i<=n;it++)
=l {
getline{cin ., hoten[i]}:;
l=hoten[i] . length () ;

j=1-1:

while (hoten[i] [J]!'=" ") {J—-—-:1}

ten[il=hoten[i] .substr(j+1,1-3J):
& }

__.-'Irlrlrlrlrlrlrl.rl.rlrlr -55'13 :{é.l: Irlrlrlrlrlrl.rl.rl.rlrlrlr__.-'
for{int i=l:i<=n-l:i++}
for{int Jj=n-1l:Jj>=i;j——}
if{cen[j]l=ten[J+1])
=l {
swap(ten[j],.cen[Jj+1]):
swap (hoten[j] hoten[J+1]):;
= }

ra 2 2 f E X L SRSttt EEERERE R I

[Fforiint i=lri<=n:i++) |
cout<<hoten[i]<<endl:;
-1
return 0;

}

Hwéng din Python:

cont-<-"Danh =sach thi =inh da =ap xep la:

< erdl

Dung List hoten[] dé luu danh sach thi sinh: hoten[i] ghi ho va tén thi sinhi.

Dung phuong thirc hoten.append(s) dé thém vao list hoten

- Vi moi thi sinh i, tach 1ay phan tén luu vao list: ten[i].

- Sap xép list ten[] theo thtr ty ting dan, véi mbi luot trao doi 2
phan tur trong list ten thi trdo doi luon 2 phan tir twrong trng trong list hoten.

- Xuét ra két qua 1a danh sach thi sinh trong list hoten.

* Chwong trinh tham khao:

122



n=int{input())
ten=[]

hoten.append(s)
5= 1lit| :|
ten.appe.

For 1 in rang

if ten[i]>
ten[i],ten[j]l=ten[j],ten[i]
hoten[1i],hoten[j]=hoten[j],hoten[i]
for 1 in range(n):
print{hoten[i])

Bai 26: Pém s lan xuat hién méi loai ky tu.

Cho xau s (c6 d6 dai khong vuot qua 10%) chi gdm cac ky tu tir 'A'
dén'Z'. Cho biét c6 bao nhiéu loai ky tu xuat hién trong s va dua ra mét ky
tu xuat hién nhiéu nhét trong s ciing v6i s6 1an xuat hién caa ky tu d6

Huwéng din:

- Cac ky tu tir 'A' dén 'Z' ¢6 ma ASCII twong tng tir 65 dén 90. Nén
ta sir dung mang T gém 91 phan tir v6i kiéu chi sb tir 0 dén 90, kiéu gia tri
int dé luu s6 1an xuat hién: T[65] ... T[90] twong tng s6 1an xuat hién ky tu
‘A’... 2.

- Léan theo cac gia tri cia mang T trén doan tur 65 dén 90 ta duoc sb
lugng cac ky tu khac nhau (tic sd luong phan tir co gid tri khac 0 trong
mang T) va tim gi4 tri 16n nhat ciia mang T ta s& tim duoc ky tu xuat hién
nhiéu 1an nhét.

V& nguyén tic, ta chi can str dung mang véi 26 phan tir kiéu int véi
chi s6 tir 0 dén 25, khi d6 v6i mdi ky tu ta chuyén sang ma ASCII r6i dich
chuyén chi s6 65 don vi dé luu vao dau mang
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n=ing namespace =td;
string =:

int i,1i, 1,d=0, m=0, T][
int main()

Lid

cont<<"Nhap xau: ":

getline (cin, =)

_.".":":":":":":":":":":":":":":":":":":":":":":":":":":":_."-

1=z.=ize();

memset (T,0,sizecf (T) ) :

for (i=0; i«<1l; i++)

T[s[i]]++:

_.".'l:'l:'l:'l:'li'l:'l:'li'l:'l:'l:'l:'l:'l:'l:'li'l:'li'li'li'!'li'li'li'li'l:'l:_."-

for (i=65; i«<=390; i++)
if(T[i] '=0)

= { d++;

if(T[il> m)

= { m=T[i]:

1li=i;

_.-"1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:11:11:11:11:_.-"
cont<<"5c loai KT khéc nhau " <<d<<endl;
cont<<"Ey tu "<<char(li):
cont<<" xuat hien nhieu lan nhat "<<m<< "lan";
return 0:

Code véi Python:

for i in re

if a[i]!=@:
dem=dem+1

if a[i]==m:
chr{i)
", dem,"” LOAI KI TU XUAT HIEN TRONG X
HAT LA™, ch, m,

Bai 27: Ma hoa Xé Da (sach bai tap tin hoc 11)

Dé giir bi mat ngudi ta phai ma hoa cac thong tin trudce khi truyén di hodc luu tri.
Mot trong nhimg cach ma héa sém nhat dugc sir dung rong réi thoi ¢o dai 1a cach ma

hoa do X& Da dé xuat: trong thdng diép, nguoi ta thay doi chir ci bang chir cai ding sau
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n6 K vi tri trong bang chir céi. Viéc tim kiém thay thé duogc tién hanh vong tron theo
bang chir ci. Néu bang chit cai co N chit, thi sau chir cai tht N-1 1a chit cai N, sau chi
cai N 1 chit cai thtr nhat,... Cach ma hda nay goi 1a mi Xé Da. Cac ki tu ngoai bang
chit cai van dugc giir nguyén.

Vi dy, bang chir cai tiéng Anh c6 26 chir cai. Néu K = 2 thi ¢6 nghia 13 a duoc
thay thé bang c, b duoc thay thé bang d, . . ., y dugc thay thé bing a, z duogc thay thé
bang b. Cac chit cai in hoa s& duoc thay thé bing chit cai in hoa tuwong tng. Trong
truong hop nay, tu “TIN HOC’ s€ dugc ma hoa thanh ‘VKP JQE’ .

Hay lap trinh: Nhap vao tir ban phim sé nguyén K (1<K<=26) va xau S khong qua
255 ki ty. Ma héa theo quy tac ma Xé Da va dua két qua ra man hinh.

Huéng din:

Pé dé xir Iy hon khi dich k ky tu theo vong tron, ta dung thém 2 bién phu S1 dé
Iru 2 13n bang chir cai in hoa. S2 lwu 2 1an bang chit céi in thudng.

Duyét tung ky tu trong xau s, tim vi tri xuét hién cua nd trong xau sl, s2. Néu tim

thay thi ta lay ky tu cach nd k ky ty trén mang twong tng.

1 Finmnclude <bhit=s/=s=tdc4+4+.h>
2 n=E=ing namespacs =tdr
=] string s, sli="", SZ=""_, kg="":
=4 int k.1, wt:
5 int main ()
L= Eﬂ{ cont<<"nhap do dich k:":
7 clin>>k;r
= cin.ignore (327687, s
b= cont<<"Nhap xawu: "2
10 getline(cin, s):; l==s.=s=i=zes() :
11 7 i s s e e e e e s s s i s e o s i e e o o o ok e
i1z for(int i=cS;i<=90,41i++)
13 Eﬂ 1 =1 = =21 + char (i) :
14 =2 = =2 + char(i+32)
15 e E
1& sl==1 + =1 + =2 + =2:
a7 J i e e s v e de s s s s o e e e dr s o o o o e i i o o o
i8 Ffor (int i=0; A1<l:; 141++)
19 =1 {wc==1l.find(=s[4i]) =
20 if fwvbc=——1})
21 kg = kg==[4i] -
22 else kog=kg + sl1[wvtc+k]:
23 e ¥
24 contss"Xau ket gua::™ <<kogr
25 retarn O;
28 3
Code v¢i Python:
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vt=s1.find(s[i])
s3=s3+s1[vt+k]
if s[i] in s2:
vt=s2.find(s[i])
s3=53+s2[vt+k]
print 53|

Bai 28: X4u con dai nhat

Cho xau S, tim x4u con lién tuc dai nhat ciia xdu S ma khong chira chit s6 nao. Két qua
dua ra vi tri diu va x4u con d6. Néu c6 nhiéu xau con dai nhat thi dua ra xau dau tién.
Huwéng din:

C6 rat nhiéu giai thuat dé duyét tim xau con dai nhat thoa man mot diéu kién nao do.
Cdach 1: Duyét vet can thir voi moi xdu con dé tim xdu con dai nhat.

Str dung hai vong for 16ng nhau duyét tir dau dén hét xau véi mdi cap chi so dau i va
chi s6 j. Ta kiém tra c6 thoa man diéu kién hay khong, roi so sanh tim xau con thoa
man dai nhat.

Cdch 2: Duyét theo cdc xdu con voi do dai tur [on dén bé.

Ta duyét cac xau con véi do dai tir d§ dai xau me giam dan. Khi gap xau con dau tién
thoa min dicu kién thi ddy chinh 14 x4u can tim va ta két thuc viéc duyét bang lénh
break;

Cdch 3: Duyét phdt trién xdu con:

Lan luot duyét lan lugt cac ky tu trong xau, ding bién Imax dé luu d6 dai xau 16n nhat
da tim duogc, néu gip ky tu thoa man (khong phai s6) ta ting dan do dai xau con. Khi
gip ky tu khong thoa man (ky tu sb) thi ta thu duge mot Xau con thoa man diéu kién,

dem d6 dai xau nay so sanh voi Imax da luu dé€ cap nhat lai Imax moi.
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Vi bai toan nay ta sit dung cach 3 duyét theo phat trién xau con véi do phirc tap o(n).

Chuong trinh:
1 #Finclude <bits//stdo++.h>
2 nEing namsespace =td:
3 string =, kg
4 int i, 1, wtc=0, lmax=0, 4d=0;
=) int maini])
o .
ri cont<<"Nhap xau: ";
8 getline(cin, =)
= s=g="0";
:I_I:I _.".":":":":":":":":":":":":":":":":":":":":":":":":":":":_."-
11 1l=zg.=i=za()
12 For(i=0; i<1l; i++])
i3 {i1f (d=digiti=[41i]1))
143 {1f (d>I1max)
15 — i woo=4i;
1a Imax=d;
17 — d=0: }
is8 fras ¥
19 else d++;
20 — k
21 S e e s e i e s s i e s s s i e s o o sk sk o o o s o
22 kg==s.=s=ubstri(vtc—l1lmax, lmax) ;
23 cont<<"do dai xaun:! "I<<Ilmax<s<erndl ;
24 cont<<"Xau ket gua:"™ <<kdg:
25 retorn O;
26 I
27 —

Huwéng din Python:

Co rat nhiéu giai thuat dé duyét tim xau con dai nhat théa man mét diéu kién nao do.
Cdch 1: Duyét vét can thir voi moi xdu con dé tim xdu con dai nhat.

Str dung hai vong for 1ong nhau duyét tir ddu dén hét xau véi mdi cap chi s6 dau i va
chi s6 j. Ta kiém tra c6 thoa man diéu kién hay khong, rdi so sanh tim xau con thoa
man dai nhat.

Cdch 2: Duyét theo cac xdu con voi do dai tir lon dén bé.

Ta duyét cac xau con véi do dai tir d6 dai xdu me giam dan. Khi gap xau con dau tién
théa man diéu kién thi day chinh la xau can tim va ta két thuc viéc duyét bﬁng Iénh
break;

Cdch 3: Duyét phdt trién xdu con:

Lan lugt duyét 1an luot cac ky tu trong xau, dung bién Imax dé luu do dai x4u 16n nhit
da tim duoc, néu gip ky tu théa man (khong phai sé not s[i].isdecimal()) ta ting dan

d6 dai xau con. Khi gip ky tu khong thoa man (ky tu s6) thi ta thu dugc mot xau con
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thoa man diéu kién, dem dd dai xau nay so sanh véi Imax da luu dé€ cap nhat lai Imax
moi.

Vi bai toan nay ta sir dung cach 3 duyét theo phat trién xau con véi do phirc tap o(n).

Chuong trinh:

Bai 29: Pém xau con (c6 chong lan va khéng chong lan 1én nhau)

Viét chuong trinh nhap vao 2 xau ky tu s1, s2. Hay cho biét s6 1an xuét hién xau s2
trong xau s1 khong chong 14n va so 1an xuat hién xau s2 trong s1 ¢ chong lan.

Vi du: s1= “ababababaab” S2=“aba”

Két qua: S6 1an xuat hién khong chong 1an 1a: 2 S6 1an xuét hién co
chong lan la: 4

Huwéng din:

Cach 1: Str dung ham tim kiém su xuét hién xau s2 trong xau s1. Khi tim théy s2
trong s, ta x6a (hodc thay thé boi xau “”) toan phan tim thdy hodc 1 ky tu tai vi tri tim
thdy roi tim tiép. Néu dung cau 1énh find() c6 tham sb vi tri bat dau thi khéng can xoa.

Céach 2: Ta c6 thé dung 1énh while duyét sao chép doan con cia sl ¢ do dai
bang 12 (d6 dai x4u s2) dé so sanh véi s2, trong yéu cau 1 néu tim thay thi ta nhay
qua 12 vi tri tiép theo.

Chuong trinh gidi theo cac 1:
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1 #include <bits/stdct++.h>
2 n=ing namespace =td;
3 =tring =1,=2;
4 int i,k, 11, 12,d1=0, d2=0;
= int main()
6 [«
7 cont<<"Nhap xau =1: ";
8 getline (cin, =1):
= cont<<"Nhap =xau =2: ":
10 getline (cin, =s2);
11 _.".'('('('(":":'('('('(":'('('('(":":'('('('(":":'('(I'(_.".
1z 12=g2.=2ize() ;
12 k=0 dl=0; d2Z=0;
14 i=sl.find(=2,k):
15 while (i!=-1)
16 =l [
17 dz2++;
18 k=i+1;
19 i=gl.findi=s2,k)
20 = i
21 i=sl1l.find(=s2) :
22 while (i!=-1)
23 =l [
24 dl++:
25 =1l.replace (0, i+12,"")
26 i==sl.find(=2) ;
27 =
23 _.".":":":":":":":":":":":":":":":":":":":":":":":":":":":_."‘
259 cont<<"=o0 lan k chong lan"<<dl<<endl:;
30 cont<<"=o0 lan chong lan"<<dZ<<endl:;
31 return O;
32 i

Huwéng din Pyhon:

Cach 1: Str dung ham tim kiém sy xuat hién xau s2 trong xau s1. Khi tim thay s2 trong

(132

s, ta x6a (hodc thay thé boi xau “”) toan phan tim thay(ddi vdi dém so 1an khong
chong 1an) hodc 1 ky tu tai vi tri tim thay(ddi véi dém s6 1an c6 chong 14an) rdi tim tiép.
Céach 2: Ta c6 thé dung 1énh while duyét sao chép doan con cua sl c6 d6 dai bang 12
(46 dai x4u s2) dé so sanh véi s2, trong yéu cau 1 néu tim thay thi ta nhay qua 12 vi tri
tiép theo.

Chwong trinh gidi theo cdc 1:
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Bai 30: Dao tir trong xau

Cho xau ky tu s, tir [a mot xau con lién tiép khong chira dau cach. Mot xau ky tu
c6 thé gobm nhiéu tur.

Em hdy viét chuong trinh nhap vao xau ky tu s. Pua ra xau d6 véi cac tir duoc
viét theo chiéu nguoc lai.

Vi du: s = “di xe dap” thi két qua 1a: kq =“dap xe di”

Huwéng din:

Céch 1: Duyét trén timg ky tu cuia xau: Duyét ngugc xau tir sau ra trude, mdi lan
tim thay dau cach hoac ky tu dau tién cta xau, thi doc cac ky tu tir vi tri d6 dén vi tri
dau cach da gap trude do.

Céch 2: Duyét tim vi tri chtra cac dau cach copy xau con gitra 2 dau cach roi noi
vao xau két qua.

Chuwong trinh:

Chirong trinh nay dwoc vié theo cdach 2
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17
18
18
20
21
22
23

=

n=sing namespace std;
string =, kg="", tu;
int k,1:

int main{)

cont<<"Hhap xau: ";
getline (cin, =)

=" Megem .

s e o o S o o s S o o S o o o o o o o o o s s i

k=0;
l1==.find(™ ",1):

while (1!=-1)

{ tu = s.substr(k+1,1-k):
kg=tu +kdg:
=1;
1==.find(™ ",k+1):

i dir i o dr o o o o o o o o o o o o o o

cont<<"Xau ket gua::" <<kg:

retorn O:

Hwéng din véi Python: Dung ham str() dé chuyén n dang s6
Chuyén ting ki ty cua s qua dang s6 (sir dung ham int()). Kiém tra néu s6 chin thi
cong vao bién Tong ta dugc két qua

Chuong trinh:

n=int(input())

s=str(n)
tong=0

for ch in s:

if int(ch)%2==0:

tong=tong+int(ch)
print(tong)

Bai 31: Tong chir s6

qua dang xau s.

Cho s6 nguyén duong N (s6 chit s6 ciia N khong quéa 10°). Hay tinh tong cac s6

chan trong day.

Huwéng din: S6 nguyén N co gia tri qua 16n nén ta khong thé xir 1y N theo kiéu sb. vi

vay ta doc N vao xau ky tu dé giai quyét. Dé kiém tra tinh chin 1& va tinh tong cac chi

50, ta xir 1y trén ma ASCII cua céc ky tu so.

I4
A
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Chwong trinh:

1 Finclude <bitcs/stdc++.h>

2 nsing namespace =itd:

3 =tring =;

4 int i,1, tong:r

= int maini()

& =

i cont<<"Nhap =o nguayven "
8 getline (cin, =) -

g e e e e e e e e e e e e e e e e e e e
10 l==.=i=ze () :

11 tcong = 0;

12 Ffor(i=0; i<l; 4i++)

13 if (s[i] $2==0)

14 tong=—tong+s[i] —428;

15 ' sy e i e sy e sy e e e i e o e i e o e i e o e
16 cont<<"Tong cac chu sSso chan:"Z<tong:
a7 retorn 07

18 }

Hwéng din véi Python: Dung ham str() dé chuyén n dang s6 qua dang x4u s.
Chuyén ting ki ty ciia s qua dang s6 (st dung ham int()). Kiém tra néu s6 chén thi

cong vao bién Tong ta dugc két qua

Chuong trinh:

n=int(input())
s=str(n)
tong=0

for ch in s:

if int(ch)%2==0:
tong=tong+int(ch)
print(tong)

Bai 32: SO MOT

Xét cac s nguyén duong K c6 dang biéu dién ¢ hé thap phan c6 N chirsd va chi
bao gom cac chirsd 1, vidu voi N=2c6 K=11,N=3 c6 K =111.

Yéu cau: Vi N cho trude, tinh K2 (1 <N < 10%)

Vidu: VoiN=9thi K =111111111 Két qua: K2 = 12345678987654321

Huwéng din:

Vi s6 lugng chir s6 N cua s6 K 13 rat 16n, nén ta khong thé xir 1y theo dit liéu kiéu
s6 ma phai xtr Iy theo dit liéu kiéu xau.

Nhé nguyén tic thuc hién phép nhan mot sé v6i sb co nhiéu chir sb: taldy sb do
nhan 1an luot véi mdi chir s ctia sé nhan tir phai sang trai, véi mdi két qua ta dat dich

sang trai thém mot hang, cong doc cac két qua theo hang tir phai sang trai ta co két qua.
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V61 bai todn nay s0 K chi gdm cac chir s0 1, nén két qua ctia hang i (i tdng dan tur 1
dén n sau do giam dan tir n-1 v€ 1) chinh la tong cua 1 s6 1 va gid tri nhé cua hang bén
trai.

Fimclduade whhitc=/=tcdoc4+4+ . 1>
MmM=ing namsSssSsioacs =tadr

A orgy I, 4, o=, makney—100 7
=tring og="""" -

o e i dic s e e ol i o s e e ol ol ol i e ol ol ol ol ol i ol ol ol ol o

imit maadr ()

cont<w"HNhaipr =Sso chua so ocua ko "™
Ccin>>E s
mbhvo = O 2
For(imt i=I1:3d=<=m;3d-+-+=)
o= = (A + mbho) TALO -
kg = char(cs+=<=23) = Iogs
kucy = (A-+mbhveo) S0 2
Ffor(dimt HZ=m-—71 > A ===1 A ——
o= = (A =+ mbho) L0
ko — ochar (os+==22) = ko s
ko = [ A-+miuic) i I
Sr i dr Sr S S S S S e S S S S S S S S S e e S e S S S e
conmt<w"Het gua la: "=<=kos
re=tmrm O

Huwéng déan: Python c6 thé xtr 1i dir liéu voi N rat 16n nén véi bai nay ta chi can tao
xau k gom N ki tu 1 (k="17%n)

Chuyén k qua dang s int(k) sau d6 in két qua (k*k)

n=int{input())

Bai 33: Ghép so

Cho n s nguyén duong al, a2, . . ..an (1 <n < 100), mdi s6 khong vuot qua 10°
. Ttr cac s nay ngudi ta tao ra mot sd nguyén méi bang cach ghép tatca cac sb da cho,
tire 12 viét lién tiép cac sb da cho vai nhau. Vi du, véi n = 4 va cac s6 123, 124, 56, 90
ta cO thé tao ra cac s6 mai sau: 1231245690, 1241235690,

5612312490, 9012312456, 9056124123,... Co thé dé dang thay rang, v4in = 4,
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ta co thé tao ra 24 s6 méi. Trong truong hop ndy, sé 16n nhat co thé tao ra la

9056124123.

Yéu cau: Cho nsé nguyén sb al, a2, . . .,an nam trén clng 1 dong. Hay x4c dinh

sO 16n nhat c6 thé tao ra khi ghép céac s6 da cho thanh mot s6 moi.

Huwong dén:

Luu céac s dudi dang mang kiéu xau, thuc hién sip xép mang theo thir tu ting

dan theo tiéu chi sap xép 13 phan tir a[i] dimg trudc phan tir a[j] khi (a[i] ghép véi a[j])
> (a[j] ghép véi a[i]).

Chwong trinh:

here 2 2-2-3 baid.cpp X

Code v¢i Python:

#include <kits/stdc++.h>
n=sing namespace =td:
string a[l01]:;

int n,4i;

=tring =,x%x, kg="":

__,-"wwwttw-rtwttwttwttwtwrtwrtwrtf

int maini)

comt<<"Hhap davy n =2o: "
getline (cin, =)
stringstream ds(s) ;

i=0;

while [(d=s>>x)

{ it++;
alil==x;

n=i:;

fhAdhkhkhk Rk kA A AR A AR AR AR A A A Ak
for(int i=l;i<=n-1;i++)
for(int j=i+l:;j<=n; j++)
if(afi]+aljl<alil+ali]l)
swap (al[i]l,aljl) -
i“‘tttttt'tt'tt'tt'tttt'tt'tt't;—
for(i=1; i<=n; 1i++)
kg=kg+a[i]:
cont<<"50 lon nhat la:"<<kg:

-

retorn O
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a=list(map(int,input().split()))

b=[]

for 1 in range(n):
b.append(str(al[i]))

b.sort()

. amar

5=

i=n-1

while i>=@:
s=s+b[1i]
i=i-1

print(s)

Bai 34: Xéa s6:

Cho 2 s6 nguyén duong N va k (s6 chit s6 ciia N khong qua 108, k nho hon s6 chir
s6 ctia N) Yéu cau: Hay tim cach xo6a k chit s6 ciia N dé céac chit s6 con lai (van dir
nguyén thir tu) tao thanh mot sb ¢6 gia tri lon nhat.

Huéng dan:

Vi gia tri ciia N quéa 16n nén ta phai giai quyét véi kiéu dir liéu kiéu xau. Viéc xoa
di k chit s6 dé lay cac chir s6 con lai thi két qua cling twong duong véi viée chon N-k
chit s& ding trat tu dé thu duogc két qua la s6 16n nhéat.

Dé tim chir s6 16n nhét can l4y, ta xay dung ham vtm(i,j) dua vao vi tri dau va cudi
i-j, 14y ra vi tri phan tir 16n nhat dau tién thudc doan i-j. Lan dau tién liy phan tir max
chi s6 vt trong doan [0, k], sau d6 tim max v&i chi s6 dau [vt+1, k+1]...

Chwong trinh:
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#include <bits/stdc++.h>
nsing namespace =td;
string =, kg="":
long i,k,vt, d, tong:
long vom(long i, long J)
=+ long p:
p=1i:
for(int 1=i; 1l<=j; 1++)
if (s[pl<=[l])
p=1:
return pr

int main )

cont<<"Nhap =o nguyen H:
getline(cin, =):
cont<< "mhap k: ":
cin>>k;
JhEhkddkhkddhd Ak hk ko d i
i=0; d==s.=ize()-k:
for(long 1=1; l<=d; 1++)
= {
ve=vtmii, k) :
kog=kg+=[vt]:
i=ve+l;
E=k=1;
= H
30 e e e ek ok ok e ok
cont<<"Sc lon mhat con lai la
retorn O;
i

L
r

HLE ol o
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Code voi Python:
#Nhap dir ligu

S = input("Nh3ap s& nguyén duong N = ")
k = int(input("Nhap so chir so can x0a k = "))
#Tham lam

= [x for x in 5§]
= while k>@:
timthay = False

= for 1 in range(len(N)-1):
= if N[i] < N[i+1]:
timthay = True
N.pop(i)
k =k -1
brealk
= if timthay == False:
break

= while k>8:

N.pop(len(N)-1)
k = k-1

#Ghi ket qua
print("Két qua N sau khi x6a: "+"".join(N))

Bai 35. Thanh pho xanh sach
(Pé thi HSG 16p 12 - Tinh Nghé An - Niam hoc 2021-2022)
Thanh phé ciia Binh ¢6 nhiéu con dudng dugc trong cdy xanh. Mdi
cay xanh dugc dit tén bang mot chit cai Latinh hoa. Theo Binh, mot doan
duong duoc goi 1a xinh dep Néu doan duong do chi trong mat loat cay(Tu’c
| trén doan duong d6, cac cay duoc trong & vi tri lién tiép, co tén gidng
nhau va thugc mgt con duong)
Yéu cdu:
Hay giup Binh tim doan dudng xanh dep gom nhiéu cAy xanh nhat
trong tat ca cac con duong cua thanh pho.
Di liéu: cho trong file Xanhdep.Inp gom:
- Dong 1 ghi s6 nguyén duong N ( N<100) 1a s6 con dudng trong thanh
pho.
- N dong tiép theo, mdi dong ghi mot xau ki tu gdm céc chir cai Latinh hoa
mo ta tén cua cac cdy xanh dugc trong lién tiép tir dau con duong dén cudi
con duong. so luong cdy trén mdi con duong khong 16n hon 104,

Két qua: Ghi ra file Xanhdep.Out
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Mot sb nguyén 1a s6 lwong cdy xanh trén doan dudng xanh dep gom
nhi€u cay xanh nhat trong cac con duong ctua thanh pho

Vidu:
Xanhdep.Inp Xanhdep.Out Giai thich
3 5 doan duong xanh
ABBBABAAH d@}? g(j)m nhi€u cay
nhat 1a 5
HHHHHAHHHA cay(HHHHH) tong
EEAE con duong thir 2
Gioi han:

- C6 80% sb test ing v6i N< 10 va s6 cdy trén mdi con duong ko qua 100 cay;

- C6 20% sb test khong c6 gidi han gi thém.

Huwéng dén gidi

Str dung ki thuat duyét phat trién doan con véi chi sb dau i va chi sb cudi j. Trong
khi phan tir th j cOn bang phan tir thi i thi gid tri j duoc ting 1én. Khi gip phan tir khac
phﬁn ttr thir i ta so sanh d6 dai doan con vira tim dugc véi d6 dai max trude do. Néu
do dai doan con tim dugc 16n hon do dai max trudc do thi do dai max s€ duoc thay doi

thanh d¢ dai doan con vira tim dugc, va chi s6 dau ibat dau doan méi bang j.

Chwong trinh:
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art here » | *Xanhdep.cpp )(]

1 ginclude<bits,/stdct++._h>=

2 using namespace =td;;

3 int n, res=0,sd;

4 string s;

5 J,I'*****tttt**************;’

[ wolid openi)

7 { freopen | "Xanhdep . inp™, """, stdin) ;
a freopen ( "Hanhdep . out™, "w", stdout) ;
5 ios _base::sync with stdio (HNULL);
10 cin._tie (0} ;

11 cont.tie(0);

1z I

13 J,I'!.'!.'!.'!..'!..'!.'!.'!.'!.'!.'!.'!.'!.'tttttt****tttttttttttttf’
14 int solwve(string s)

15 =1 int 1=s_.length(),i=1,j=1, res=0,4d;
ls s=' ‘+s+'

17 while(j<=1)

1a = { while(s[jl==s[1i]) J++:

15 d=j-1i;

20 ifid=res) res=d;

21 i=j; J++:

22 - } return res;

23 -}

24 J,I'**********ttttt*******************;’
25 int maini()

2e (=) open ) ;

27 cin>>n;

za foriint i=l;i<=n;it++)

x5 =1 { cin=>=s5;

20 sd=solwve(s);

21 ifisdrres) res=sd;

32 - I

33 cont<<res;

24 return 0;

35 I

Code véi Python:
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# Doc dir liéu
= with open("XANHDEP.INP", "r") as fi:
N = int(fi.readline())
X = [s for s in fi.read().split('\n")]

# Tim doan gidéng nhau dai nh3t trong moi x3u
= def xuly(s):

d =8
n = len(s)
j =8
= for i in range(n):
= while j<n and s[i]==s[3]]:
j=3+1
d = max(d,j-1)
return d

# Tim két qua
ans = @
= for i in range(N):
ans = max(ans, xuly(X[1]1))

= with open("XANHDEP.QUT","w") as fo:
fo.write(str(ans))

Bai 36: NGON NGU MUMBA

MOi tir trong ngdn ngit ctia bd tdc Mumba 1a mot xau ki tw hinh thanh chi tir hai
ki tw a va b theo quy tic sau:

e Khong chira 2 ki tyr b lién tiép

e Khong co ba tir con giéng nhau dung lién tiép trong mot tir, nhu viy aaa
khong phai la mot tir Mumba (c6 3 tir con a lién tiép), aabababa ciing khong phai 1a mot
tir Mumba (c6 3 tir con ab lién tiép), con aba la mét tir Mumba.

Yéu cau:

Cho n xau ki tw, mdi x4u chi gdm céc ki ty chit cai tiéng Anh (‘a’..’z’), c6 do
dai khong qué 25 ki tu. Hiy dém xem trong n xdu dé cho thi c6 bao nhiéu xau 1a mot

tir trong ngdn nglr Mumba.
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Dir liéu vao: vao tir file van ban Mumba.INP gom:

e DONg dau ghi hai s6 hguyén duong n (n <100).

e N tiép theo, mdi dong ghi mot xau ki tu.

Két qua: ghi ra file vin ban Mumba.OUT gdm 1 s duy nhét 12 s6 luong tir

Mumba dém duge.
Mumba.INP Mumba.QUT
3 1
aabababa
cha
abaa
Huwéng din:

Véi moi xau ta chi can duyét va kiém tra xem trén moi xau co6 ton tai cac ki tu

nao khéc ‘a’,’b’ khong va co ton tai cac xau con "aaa", "bb", "ababab" hay khong.

tart here

> | FHMUMBALCpp 7

finclude<skits 'stdct++ _=h>=
naing namespaoce sStd;
# define tep "kaiz™
inmt t,dem = 0; string s;
e e e e e e e e e e e e e e e
wroid operni)
T {
1

_.'- #r dr O O o O o o O i e i e e e e e O e o O i

freopen | "HMIMBLE _ inp™,
freopen ( "HIMBL _ ocut™, ™

bool testistring s)
=i 1==s_lengthi{i  k;
string 3x£;

imt

foriimt i=0;i<<1;i++)

ifis[i]!'="a" && s[4i]!="L

return true;

= 1

_.'- #r T i e T O e W e e e W e e e O e e e o e e

int mainil

r" . stdin) ;

W', stdout) ;

% e H P d Ak A ok A

"1 oreturn false;

x="azaa"; k=s.Eimnd{zx) ;
ifE(k=>=0) retunrn falas;
r="Ikb" ; k=s . Eimd{x) ;
if(k==0) returm false;
x="abakbakb"; k=s_.Efindiz=x);
if(k>==0) returmn [al=se;

#r A AW oA A A w

= q opernil; cin=>=t;
getline (cin, s) ;
Foriimnt i=l;i<=t;i++)
= I getline(cin, s ;
ifiltcestis) true)
{ demt+; cout<=i==" "'; }
E 1
count<<dem;
retunrn O
1
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Code voi Python:
# Doc dir ligu
= with open("MUMBA.INP", "r") as fi:
M = int(fi.readline())
X = [x for x in fi.read().split('\n")]

# Kiém tra tir MUMBA
— def MUMBA(S):
na = S.count('a')
nb = S.count('b')

n = len(s)
= if na + nb < n or S.count("2a2") > @ or S.count("bb") > a:
return ©
d =2
= while d*3<=n:
= for 1 in range(n-d*3+1):
= if s[isi+d-1] == s[i+d:i+2%d-1] == s[i+2*d:i+3*d-1]:
return ©
d=d+ 1
return 1

# Dém tir MUMBA
ans = @
= for s in X:
ans = ans + MUMBA(s)
= with open("MUMBA.OUT","w") as fo:
fo.write(str(ans))

4) Bai tap chu dé dé quy, quay lui
Bai 37: Diy chia hét

Xét mot ddy gom N sd nguyén tuy y. Gitra cac sé nguyén do ta co thé dat cac dau
+ hodc - dé thu duogc cac biéu thic s6 hoc khac nhau. Ta néi day s6 1a chia hét cho K
néu mot trong cac biéu thirc thu duwoc chia hét cho K. Hiy viét chuong trinh xac dinh
tinh chia hét ciia mot diy sé di cho.

Dit ligu vao: Lay tir mot file vin ban co tén 1a DIV.INP c6 cau tric nhu sau:

- Dong dau 1a hai s6 N va K (2 <N <10 000, 2 < K < 100), cach nhau béi dau
tréng.

- Céc dong tiép theo 1a diy N sd c6 tri tuyét d6i khéng qua 10 000 cach nhau
boi dau trong hodc ddu xudng dong.

Dir ligu ra: Ghi ra file van ban DIV.OUT sé 1 néu day da cho chia hét cho K va
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s0 0 néu nguoc lai.

Vidu:
DIV.INP DIV.OUT DIV.INP DIV.OUT
46 0 4 7 1
1235 1235

Huwéng din:

- Khai tao tong=a][i];

- Duyét cac phan tir tir 2 dén n bang ham dé quy.

- V&i mdi phan tir i ta dé xudt 2 kha ning cia j:
j=0 c6 tuong ung phép cong:
tong=tong + a[i], j=1 c6 tuong Grng
phép tru: tong=tong - a[i],
khi i=n thi kiém tra, néu chia hét thi ghi nhan va

thoét ra néu khong thi 1ui lai.

rt here > | FDAV.cpp >
1 #include<bits/stdc++.h>
=2 using namespace std:
3 int n., k, kt=0, tong,al[l0001] :;
4 int Try(int i)
5 { for( int J=0:;j3<=1:3++)
(5] E { if(jJ==0) tong=tong+alil]:-
7 else tong=tong-—ali] s
8 if(i==n)
=] =l {if (tongSk==0)
10 { kt=1; return 0;}
11 - T
1z else Try (i+1) ;
13 if(J=——0) tong=—tong—al[i] :
14 else tong = tong + al[i]:
15 — }
1e - ¥
17 int maini()
18 [ {frecpen{"Div.inp™, "r",stdin) ;
1S freopen("Div.out™, "w", stdout) ;
20 cin>>n>>k;
21 for(int i=1l; i<=n; i++)
22 cin>>al[i] r
23 tong=all]l:-
24 Tryw (Z2) -
25 count<<kt
2&a return O;
277 — ]
Code voi Python:
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# boc dir 1ligu
= with cpen{"DIV.INP", "r") as fi:
M,K = map(int,fi.readline().split())
A = [int{x) For x in Fi.readline().split()]

# Quy hoach dong

F =11
= for i in rang=(K):
r = [8]1*N

F.append(r)

Fla[el®xk]l[e] = 1
for i in range(1,M):
= for k in rang=(K):
s = (k+A[i])%K
x = (k-A[1]+K)%K;
F[s1[il = max(F[s]1[i],FL[KI[i-11)
FI=x1[il = max(FI[x]1[il,FL[KI[i-11)

# Ghi k&t qua
= with cpen{"DIV.OUT","w") as fo:
fo.write(str{F[a][M-173)

Bai 38: Xau MOO (Dé thi thir cum Yén Thanh NH 2021-2022)
Day xau MOO la day v6 han xau dugc dinh nghia nhu sau:

0 So ='"moo’
O0Vk>0:Sk1=5® 'mo ... o' ® Sk,
trong d6 xau 'mo ... 0’ ¢6 k + 3 ki tu 'o’; phép toan @ 1a phép ndi xau.
Chang han, dudi day 1a mot s6 phan tir trong day:
0 So='moo, 0 S1="moomooomoo),
0 S2 ='moomooomoomoooomoomooomoo’,
Yéu cau:
Vé6i mdi sb nguyén duong N, tat ca cac xdu trong diy co d6 dai khdng
nho hon N déu coé ki tu thir N giong nhau, hay xac dinh ki tu do.
Dit liéu: Vao tir tép MOO.INP:
Mot dong duy nhat ghi s6 nguyén N (1 < N < 101?),
Két qua: Ghi ra tép MOO.OUT.
- Mot dong duy nhat ghi ky tu ‘m’ hoic 'o".
Vidy MOO.INP MOO.OUT
Gidihan: 1< N <10°

Di v6i bai toan nay ta co thé tao ra xau S véi quy tic trén cho dén khi do
dai ctia xau 16n hon hodc bang N. Khi d6 ta chi can can xuat ra S[n]. Tuy nhién
v6i cach nay ta chi giai quyét dugc véi n< 10°. Truong hop n>10° lai khong giai

quyét duoc. Vay ta co thé sir dung dé quy va tu tuong tim kiém nhi phan dé giai
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quyét bai toan nhu sau.

Chuong trinh:

art here Kl *moo.cpp }{l

1 #include<kits/stdc++.h>

2 nsing namespace std;

3 long long k,n, i, a[l00] ;

4 Rk ko k ok hkkn

3 vold tac _mangilong long n)

6 [

7 int j=0; a[jl=3;

8 while (a[J]<n)

g =l [ J++:
10 al[jl=2%a[]j-1]+]+3;
11 i }
12 k=7:
13 -}

14 e ko ok ok ok ok ok ok ek ke ek ek
15 vold ghi{long long n)

1la {

17 if (pn==1) cout<<"m";

18 else cout<<"o";

14 }

20 Jrdddkkdkdkk kb wkhdhdhkhkkkkd
2l wold thu(long long k, long long n)
22 =1 if (k==0} ghi(n};
23 else
24 — { if ({a[k-ll<njee(n<=a[k-1]+k+3})
25 E { n=n-al[k-1]:
26 ghiin};
27 = }
28 elze
29 =l { if (nralk-1]+k+3)
30 n=n-al[k-1]-k-3;:

31 thui{k-1,n):

32 = }

33 - }

34 “ 1

35 J ikttt ded ekt de g g gk e Rtk
36 int main()

37 =k freopen("moo.inp”, "r", stdin) ;
38 freopen("moo.out™, "w", stdout) ;
39 cin>>n;

40 taoc_mang(n);:

41 thuik, nj;

42 return 0;

43 }
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Code voi Python:
# Poc dir ligu
= with open("MOO.INP","r") as fi:
N = int(fi.readline())

# Tao danh sach do dai cac xau, xau dau tién 1la a[1]
n =8
a = [8]
= while a[n] < N:
t = a[n]*2 + n + 32
a.append(t)
n=n+1

# Tim ki tw thi N bang d& quy
= def TimKT(M,n):

print{n,a[n],M)
= if a[n] == N:

return ‘o
= if a[n] > N:

return TimKT(MN,n-1)
= if a[n] + n + 2 < N:

return TimKT{N-a[n]-n-3,n-1)
= if M-a[n] == 1:

return 'm

return 'o
#5hi két qua

= with open("MOO.0OUT", "w") as fo:
fo.write(str{(TimKT(N,n)))

Bai 39: Tao son tong hop.

Tir N loai son ban dau ¢6 s6 hiéu 1a 1, 2, ..., N (1<N<9), nguoi ta c6 thé tao ra rat
nhiéu loai son tong hop khac nhau bang cach tron mot sb loai son nao d6 lai véi nhau
theo mot liéu lugng ndo dé ctia mdi loai. Khi tham gia tron dé duoc mot loai son tong
hop nao do, cac loai son khac nhau dugc dua vao tir cac vi tri khac nhau va lidu lugng
ctia moi loai son 1a bao nhiéu phu thudc vao tht tu vi tri dua vao cua loai son do.
Liéu luong cua mdi loai son ma khac nhau trong khi tron thi cho ra céc loai son téng
hop khac nhau. Hay liét ké ra tit ca cac phuong an tron M loai son (M<N) trong N

loai son di cho dé co dugc cac loai son tong hop.
Dit liéu vao: Tép SON.INP gom 2 sb N, M.

Dir liéu ra: La tép van ban SON.OUT c¢6 cau triic: Mdi dong ghi sé hiéu cia M
loai son theo thtr ti khi dwa vao tron dé tao ra mot loai son tong hop ndo d6. Dong cudi

cung ghi sb luong cac loai son tong hop tao ra.
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Vi du:

SON.INP

SON.OUT

w

12
13
21
23
31
32

Huwéng din:

Pay 1a bai toan xuét ra tat ca chinh hop chap M cta N va s6 lugng chinh hop. Vay
nén ta ding thuat toan dé quy quay lui dé giai quyét bai toan. Bai nay tuong ty bai
Hoan vi cac 6 tir 1 dén n, chi khic & chd diéu kién dé xuét ra 1a i=M va can ding thém
bién dem dé dém sd luong loai son.

Chuwong trinh:

there X Soncpp X
1 tinclude<bits/stdo++.he
2 using namespace std;
3 long long n,m, dem =0 ,x[11],d[ll];
4
5 void Xuat()
6 dems++;
7 for(int i=l;i<=m;i++) cout<<x[i];
8 cout<< ;
g
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10 long long Try(long long 1)

11 |3 for(int 3=1;3c=n;J++)

12 ifid[jl==0)

13 [ (x[i]=3; d[i]=1;

14 if(i==m) Xuat();

15 elzse Try(i+l):

16 d[j]=0:

17 B ]

18 —1

18 int maini)

20 Eﬂ{ freopen("son.inp","r",stdin) ;
21 freopen|"son.out", "w", stdout) ;
22 cin>>nk>>m;

23 Tryi(l): cont<<dem;

24 return O;

25 = ]

Code voi Python:

# Doc dir ligu
with ocpen("SOM.INP", "r") as fi:
MyM = map{(int,fi.read().split())

X = [8]*M
S = set()
kq = o
dem = &

# P& quy sinh chinh hop
def Chon(n):
global kg, dem
if (n==M):
for 1 in range(M):
kq = kq + str(X[i]) + " "
kg = kg + "Wn'
dem = dem + 1
return
for 1 in range(1,MN+1):
if not (i in S)
X[n] = i
S.add(1)
Chon(n+1)
S.discard(i)
Chon{(2)
# Ghi két qua
with cpen("SOMN.OUT", "w") as fo:
fo.write(kqg)
fo.write(str(dem))

148



5) Bai tap chit dé quy hoach ddng:
Bai 40: Diy con dan d4u dai nhit:

Cho diy s6 nguyén A = al,a2...,an. Hiy xo04 di it nht cac phan tir dé nhimng
phan tir con lai tao thanh mot day dan dau c6 nhi€u phan tir nhat.

Dit liéu vao: file vin ban QHD.INP, gom 2 dong:

Dong 1: ghi s6 N 12 s6 luong phan tir cia ddy N<=1000

Dong2: ghi N s6 nguyén ai cach nhau it nhat mot ddu cach
laij<=100000 Két qua: ghi ra file van ban QHD.OUT, gdm 2 dong:

Dong 1: ghi M 1a s6 lugng phan tir ctia diy con

Dong 2: ghi lan lugt gid tri ciia cac s trong diy A ban dau
Vi du:

DanDau.INP DanDau.OUT
7 4
14-327-9 1-32-9

Huwéng din:

, Goi’f[i], la két qua tra 101 cho bai toén‘ s6 lugng phan tir ddy con dan
dau dai nhat két th}'lc tai a[1] 1a bao nhi€u (phan tir a[1] phdi c6 mat trong day
va dirngsau cung ay)

Két qua cua bai toan gbc 1a

max(fi]) Khoi tao 1a f]1] =

1

Cong thire truy hoi: f]i] = max(f[j<i],0)+ 1 véi a[j]*a[i]<0

Chwong trinh:
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irt here }(| DanDau.cpp }{]

LY R = = R I R IS - L S

= e e
R T

14
15
1a
17
18
158
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Code véi Python:

tinclude<bits/stdc++.he
using namespace std;

int res,vet[1001],vE;

‘ int n,a[l001],£[1001],p[1l001];

fi##iii###iii##iiii##iii###iii##f

void open()

‘E{

il

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

cout.tie(0);

fi##iii###iii##iiii##iii###iii##iiif

int maim)

=

I=

openi) oin>>n;
for(int i=l;i<=n;i++) cin>>al[i]:
fl[l1]=1:; pll]=0:
for(int i=Z;i<=n;i++)
{ f[il=1; pli]=0;
for(int j=l:j<=i-1:j++)
if{aljl*ali]l<D)
if(E£[F]+1>£[1])
tplil=ir £flil=f[J]1+1-}
} res=1;
for(int i=l;i<=n;i++)
1fi(f[i] =xes)
{ res=f[i]:; wc=i: ¥
cont<<res<<"'n';
for(int i=res;i>=l;i—-)
{ vet[i]l=vL; wvt=p[wvt]l: }
for(int i=l;i<=res;i++)
cont<<a[wvet[1] ]<<" ':
retaorn O
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# Doc dir liéu
= with open("DANDAU.INP", "r") as fi:
N = int(fi.readline())
A = [int(x) for x in fi.read().split()]

# Quy hoach dong

F = [8]*(N)
P = [8]*(N)
= for i in range(N):
F[i] = 1
P[i] = -1
= for j in range(i):
= if A[i]*A[]]<9 and F[1i] < F[j]+1:
F[il = FIj]1 + 1
P[i] = 3

#Ghi két qua
vmax = @;
= for i in range(N):
= if F[i]>F[vmax]:
vmax = ij;
kg = ""
= while wvmax > -1:
kg = str{A[vmax]) + " " + kg
vmax = P[vmax]
= with open("DANDAU.OQUT", "w") as fo:
fo.write(str(max(F))+"'\n'+kq)

Bai 41: Xép Valy

C6 n do vat, vat thir i co trong luong Ai va gia tri Bi. Hiy chon ra
mot sO cac do vat, moi vat mot cai dé xép vao 1 vali cé trong luong toi da W
sao cho tong gia tri cua vali 1a 16n nhat.

Input: Cho trong file van ban Valy.INP
e Dong dau tién ghi hai s6 N, W (N,W<100)

e N dong tiép theo, dong thr i ghi hai s6 ai va bi lan luot 1a gia tri va
thé tich cua dd vat thtr i (ai, bi<100)

Output: Ghi ra file van ban Valy.OUT
e Dong dau tién ghi tong gia tri 16n nhat c6 thé cho vao trong Ui
Vidu:

| valy.INP valy.OUT
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510
203
191
307
24 3
156

63
3124

Huwéng din:

Goi g[i] 1a gia tri 16n nht cua vali khi c6 trong luong 1<i<w sau moi
lan xét do vat ¢ khoi lugng m, gia tri X. Moi lan sé doc cap gia tri m va X
cua do vat, bién 1 duyét tir i=w v€ i=m khi d6 gia tri 16n nhat cua moi trong

luong g[i]=max(g[i],g[i-m]+X).

Chwong trinh:
irt here » | *Waly.cpp ¥

1 ¥include<bits/stdc++.h>
2 nsing namespace std:
3 int n,w,g[l0l], X, m, kg=0;
g I,-" o i o o o o o o o o o o o o o o ol o o o o o ok o o o o o o I,-"
5 int maini)
& Eﬂ{ freopen("Valy.inp", "r", stdin) ;
7 freopen("Valy.out™, "w", stdout) ;
g cin>>n>>w;
9 fillig,g+w,0)

10 for(int i=l;i<=n;i++)

11 = [

12 oln>>X>>m;

13 for|int j=w:;j>=m:;j--)

14 glijl=max(g[jl,gli-m]+x);

15 = }

l& cont<<g[w]:

17 retorn O;

15 =
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Code v6i Python:
# Doc dir liéu
= with open("VALY.INP", "r") as fi:
sW = map(int,fi.readline().split())
= [@]*(N+1)
= [@]*(N+1)
or 1 in range(1,N+1):
A[1],B[1] = map(int,fi.readline().split()})

M
A
B
f

# Quy hoach dong
F=[1]
= for i in range(N+1):
w = [8]*(W+l)

F.append(w)
= for i in range(1,N+1):
= for j in range(l,W+1):
FIil[3] = mex(F[i-11[31,F[i1[3-11)
= if 3>=B[i]:

FIi1[3] = max(F[i-11[j-B[i]11+A[i],FL[i1[31)
# Ghi két qua
= with open("VALY.OUT", "w") as fo:
fo.write(str{F[NI[W])+ "\n")

Bai 42: Xau con chung dai nhat

Xau con cua xau X thu duoc béng cach x6a di mot vai ky tu cua X
va gilt nguyén vi tri cua cac ky tu con lai. Vi du: ‘abe’ 1a xau con cua xau
‘adcberc’, va khong phai 1a xau con cua xau ‘adcber’.

Cho haixau ky tyla X va Y.

Tim x4u con chung c6 dd dai 10n nhit cta hai x4u
XvaY. Input: XCCDN.INP

- Dong 1 xau X

- Dong 2 xau Y

- Ca 2 xau X va Y ¢6 sb luong ky tu khong qua 100
Output: XCCDN.OUT

- Xau con chung dai nhat cua hai xau X, Y

XCCDN.INP XCCDN.OUT
AGTXAGT GXT
GAXTA

Huwéng din:

Goi a[i,j] 1a 6 dai xau con chung dai nhat cta x4u X[i] gdm i ki ti phan
dau cua X (Xi=X[1..i]) va xau Y[j] gom j ki tw phan ddu cta Y (Yj=Y[1.j]).
Ta c6 cong thirc quy hoach dong nhu sau:

a[0,j] =a[i,0] =0
a[i,j] = a[i—1,j—1] + 1 néu X[i|=Y[j]
a[i,j] = max(a[i—1,j], a[i,j—1]) néu X[i]#Y[j].
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Chwong trinh:

rthere X | *XCCDM.cpp X |

1 #include<kbits/stdoc++.h>

2 nsing namespace std;

3 string =, ¥y:

4 int a[l05][105],1%, 1y, dem;

g e e e e g o ok ko o o o o o oy o o ook ok ok ke f

[ int maini)

T Eﬂ[ freopen ("XCCDW. inp"™, "r", stdin) ;

8 I freopen ("XCCDN.out"™, "w", stdout) ;

2 getline (cin, x) ; getline (cin,v) s
10 lx=x.lengthi): ly=v.lengthi):
11 ®=" 4m: y=" "+y;

12 dem=1;
13 for(int i=l;i<=ly;i++)
14 for(int j=l;j<=1lx:j++)
15 if(x[jl==vI[i]]
18 a[i] [J]=ali-1][j-1]+1;
17 else al[i] [jJ]=max(ali-1][J]l.ali]l[J-1]):
18 fori(int i=l;i<=ly;i++)
19 if{a[i] [1x] '=a[i-1] [1x]) comt<<y[i]:
20 retorn O;
21 —1
n
Code voi Python:

# Boc dir 1iéu
= with open("XCCDMN.INP", "r") as fi:
X,¥ = fi.read().split("'Wn")

% T2 3 #
|

ar

= for

Quy hoach ddng

len(X)

len(Y)

list()

i in range(n+l):

f = [""]*(m+1)
F.append(f)

i in range(l,n+1):

for J in range(l,m+1):

if X[i-1] == Y[j-1]:
F[1103] = FL1i-1]1[3-1] + X[1-1]
elif len(F[i-11[3]1) »= len(FL[il[j-11):
F[i103] = FL[i-1][3]
else:

F[i1031 = FLi1[3-1]

# Ghi két qua
= with cpen("XCCDN.OUT","w") as fo:

fo.write(F[n][m])
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