SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10
PHU THOQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG

CAU TRUC DPE THI TUYEN SINH VAO LOP 10 CHUYEN TIN

|. Phwong thire thi
1. Hinh thirc thi: Lap trinh giai quyét bai toan trén mdy tinh ca nhan.
S6 cau: 04.
Thang diém: 10.
Thot gian: 150 pht.
Muc do
+ Thong hiéu: 30%
+ Van dung: 50%
+ Van dung cao: 20%
6. Ning luc can danh gia
+ Kién thirc toan hoc nén tang: Pai s0, s6 hoc t6 hop;
+ Ky¥ thuat lap trinh;
+ Thiét ké thuét toan;
+ Biét sir dung cac cau trac dir lidu triru twong dé giam bét do phic

ok wn

tap tinh toan;
7. Ngon ngtt 1ap trinh: Python; C++.

I1. CAu tric dé thi

Cau | Piém |Noi dung/Chu dé Mite dd
- K¥ néng 18p trinh co ban: Thong hiéu

+ Kiéu dir liéu don gian;
+ CAu trac r& nhanh;
+ Cau trac lip;
- Kién thirc toan hoc co ban
+ Chia hét, uéc sd, sb nguyén td,
UCLN, BCNN...
+ Chu vi, dién tich cac hinh...

- Ky nang 1ap trinh Van dung
+ Kiéu dit liéu co cAu tric co ban:
mang (trong Python goi l1a danh

sach) mot chiéu, mang hai chiéu ,




Cau | Piém |Noi dung/Chu dé Mikrc d9

xau ki tur...

+ Céc thuét toan co ban: Sap xép,
tim kiém, phan tich sb, xir Iy xau
ki tu...

- K§¥ thuat 1ap trinh Van dung
+ Tim kiém nhi phan, téng tién t0,

3 2,5 dém phan phoi,...

+ Cac bai toan trén diy sb, bang s,
xau ki tu...

- Céc chién lugc giai bai toan Tin: Véan dung cao
Chién lugc tham lam, Quy hoach dong
4 2 | coban, Bé quy quay lui, Chia dé tri...
- Cac cau truc dir liéu nang cao: Ngan
xép, hang doi ...

II1. Ggi y ngi dung on tap
1. Ngon ngtr lap trinh
- CAu trac r& nhanh;
- Chu trac 1ap;
- Dit liéu kiéu mang (danh sach) mot chiéu, hai chiéu;
- Xau ki ty;
- Chuong trinh con (Ham);
- Mot s6 cau trac dit liéu nang cao: vector, map, pair, stack, queue,...
2. Thuat toan/K¥ thuat 1ap trinh
- Tim kiém tuan tu;
- Tim kiém nhi phan;
- Céc ki thuat Sap xép;
- Tbng tién tb;
- Pém phén phbi;
- Thuat toan Euclid tim UCLN cua 2 sb;
- Séang sb nguyén t6 Eratosthenes;
- B¢ quy; B¢ quy quay lui;
- Chién lugc tham lam; Quy hoach dong; Chia dé tri...
3. Kién thuc toan
- Phép chia hét, phép chia c6 du, wdc sb, sb nguyén td, sb chinh
phuong, UCLN, BCNN, ...
- Tinh chat diy sb cach déu, diy s6 dugc xay dung theo cong thc.,...



- Phuong trinh bac nhat, phuong trinh bac hai mot an s6, hé phuong
trinh bac nhét hai an;
- Toa do trong mat ph'flng Oxy, phuong trinh duong thrfmg;
IV. Tai liéu tham khao

1. Giai Thuat va Lap trinh (ebook) — L& Minh Hoang

2. Tai liéu gido khoa chuyén Tin (quyén 1) — H5 SiPam

3. Cac website dé hoc sinh tham khao va luyén tap: https://wiki.vnoi.info/,

https://oj.vnoi.info , https://Iqdoj.edu.vn, https://thptchuyen.ntucoder.net



https://oj.vnoi.info/
https://lqdoj.edu.vn/
https://thptchuyen.ntucoder.net/

SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10

PHU THOQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
: Mén: TIN HQOC
PE MINH HOA Thoi gian: 150 phut

Pé minh hoa gom: 03 trang

A. Tong quan bai thi: (10 diém)

Cau Tén bai Tén file bai lam Piém
Cau 1l | Tinh tién dién Caul.* 3,0
Cau 2 Khoéng nguyén to Cau2.* 2,5
Cau3 | Dém sd Cau3.* 2,5
Cau 4 | S 16n nhat Cau4.* 2,0

Phan md rong *: .py ddi véi NNLT Python, .cpp ddi véi NNLT C++.

B. Lap trinh gidi cac bai toan sau

Cau 1 (3 diém): Tinh tién dién o o
Théang 8 xuong moc nha em dung hét x so6 dién. Em hay tinh s0 tién tién phai
tra biét cac muc tinh tién dién duoc cho nhu sau:
- 100 s6 dién dau tién duoc tinh gia 450d / sb dién;
- Tr s6 dién 101 dén s dién 150 duoc tinh gia 7504 / s6 dién;
- Trén 150 s dién duoc tinh gia 950d /sb dién;
Dir ligu vao: Mot s0 nguyén duong x (1 < x < 10°).
Ket qua: So tién nha em phai tra (don vi 1a dong).

Vi du:

Dit liéu vao Két qua

120 60000
(Gidi thich vi du: 100 sé dau 45.000d, 20 s6 tiép theo 15.000d. Téng 60.000d)
Gidi han:

Subtask 1 (25% s6 diém): 1 < x < 100.
Subtask 2 (75% so6 diém): 1 < x < 10°.

Cau 2 (2,5 diém): Khong nguyén to

So nguyén duong x 1a sd nguyén t6 neu x chi c6 2 wdc s6lal va chinh no.
M3i sb nguyén duong x hodc 1a s6 nguyén t6 hoic khong 1a s6 nguyén té.

Yéu cau: Cho 2 s6 nguyén duong L va R, dém trong doan [L, R] c6 bao nhiéu
s6 nguyén duong khong phai la s6 nguyén td.
Dir liéu vao: Hai s6 nguyén duong L va R.
Két qua: S6 lugng dém duogc thoa man yéu cau dé bai.
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Vi du:

Dir li€u vao

Két qua

110

6

Gidi thich vi du: Cdc sé trong doan [1;10] khéng la sé nguyén té la: 1, 4; 6;
8;9; 10
Gioi han:
- Subtask 1 (50% sb diém): 1 < L,R < 103.
- Subtask 2 (50 % sé diém): 103 < L, R < 10°.

Cau 3 (2,5 diém): Pém so6
Cho mét ddy 4 gdm N sb nguyén, va Q truy van. Vi mdi truy van cho mot
s6 nguyén x, em hay dém trong day A c6 bao nhiéu phan tir c6 gia tri 16n hon x.
Dir li¢u vao :
- Dong dau tién chtra 2 s6 nguyén duong N, Q (N, Q < 10°).
- Dong tiép theo gdm N sé nguyén A, A,, As, ..., Ay (—=10° < 4; < 107).
- Qdong tiép theo : mdi dong chua 1 s6 nguyén x (—10° < x < 10°).
Két qua :
- Inra Q dong, mdi dong gom 1 sb tu nhién 1a s lugng phan ti trong ddy A 16n
hon x
Gioi han :
- Subtask 1 (40% sé diém): 0 < N, Q < 103.
- Subtask 2 (60% s6 diém) : 0 < N, Q < 10°.
Vidu:

Dir liéu vao K
46 0
-895-4 2
10 0
3
4
1

-4
12
-8
-13
.
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Cau 4 (2 diém): S6 16n nhit
Cho day s nguyén ay, a,, ... , a,.

Ta dinh nghia F(I,7) = max(a;, a;4q, - ,a,) 1 gia tri 16n nhat trong cac phan tir
tir a; dén a, cua diy sb nguyén da cho.
Yéu cau: Tinh tong tit ca cac gidtri F(i,j) (1 < i <j <n)
Dir liéu vao:

- Dong dau tién chtra s6 nguyén duong n (n < 10°).

- Dong tht hai chira n s6 nguyén ay, a,, ... ,a, (0< a; <10%1 < i <n).
Két qua: Mot sb 1a gid tri can tinh.

Vi du:
Dir li€u vao Két qua
3 14
123
7 160
1276534

Gi61 han:

- Subtask 1 (40% s6 diém): 0 < n < 1000;
- Subtask 2 (40% so6 diém): n < 10%, q; < 1;
- Subtask 3 (20% so6 diém): n < 10°, a; < 10°;

HET.
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10
PHU THOQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
Mén: TIN HQOC

HUONG DAN PE MINH HQA
CAu 1: Tinh tién dién

- Str dung cu triic r& nhanh dé xét timg trudng hop.

Cau 2: Khong nguyén to

- Subtask1:1<L,R < 103.
Ta s& duyét tir L dén R va kiém tra xem s6 d6 c6 phai s6 nguyén t6 hay khong.
Do phurc tap : O(R — L + 1) * VR).

- Subtask2:1<L,R < 106°.
Ta s& cai tién viéc kiém tra nguyén t6 nhanh bang sang s6 nguyén té.
(Tham khao: https://wiki.vnoi.info/algo/algebra/prime_sieve.md)
D3 phuc tap : O(R log log R).

Cau 3: Pém sb

- Subtask 1:N, Q < 103.
Véi mdi truy van ta s& duyét qua ca diy A dé dém s phan ti 16n hon x.
D0 phtrc tap : O(Q * N).

- Subtask 2 : N, Q < 106°.
Dung thuat toan tim kiém nhi phan dé tim ra vi tri dau tién 16n hon x trong
diy A, goi vi tri ndy 1a i ( néu khong c6 s6 nao 16n hon x thi dati=n+1) =
dap an cua truy van s& 1an—i +1.

- Do phuactap: 0(Q *log, N).

Cau 4:
- Subtask 1 : Dung lap dé for tirng vi tri i va coi né 1a vi tri 1. For j tir i dén n dé
dat n6 la vi tri r va cap nhat gia tr1 cho max cua day.
Cong cac gia tri max vao vao két qua.
Do phure tap :O( N?).

- Subtask 2 :Ta s& tao 2 mang I[i] 1a vi tri xa nhat bén trai nhan a[i] 1a max va

r[i] 12 vi trf xa nhat bén phai nhan a[i] 12 max. Ta nhan xét a[i] < 1 nén ta s&
xay dyng tong tién t6 va sir dung chit nhi phan dé dé dang tim dugc vi tri 0
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https://wiki.vnoi.info/algo/algebra/prime_sieve.md

dau tién hodc vi tri 1 dau tién vé bén trai va bén phai va dé dang tim duoc I[1]
va r[i].

Khi da c6 1[i] va r[i], Ta biét duoc f(x, y) =a[i] ([i] < x <i,i <y <1[i]). Va
tir do xét timg vi tri 1 ta s€ xét dugc toan bo day va cap nhat dap an : (i —I[i] +
1) + (r[i] =1+ 1) * a[i] s& 1a tong cac gia tri f(x, y) = a[i].

Do phuc tap : O(N log N).

Subtask 3: Cai tién tim 1[i] va r[i] bang stack hodc deque.

Ta can cai tién thudt toan dé c6 thé tim ra L[i] va R[i] trong O(n) va sau khi
tim ra duoc thi ta sé [am tuong tu nhu subtask 2 vo1 L[1] 1a vi tri bén trai gan
1 nhat sao cho a[L[1]] > a[i] va R[i] l1a vi tri bén phai gan i nhat sao cho A[R[i]]
> a[i]. Ta s€ dung stack Iuu cac vi tri d€ cai tién nhu sau :

Tinh L[i] : duyéti tir 1 dén n va ta s& dung vong lap while kiém tra trong stack
xem néu khong rong thi xét phan tir dau tién trong stack, néu phan tir d6 <a[i]
thi ta s€ pop phan tir do ra, xong khi vong ldp két thic thi ta c6 dugce L[i] chinh
bang phan tir dau tién trong stack va ta s€ thém 1 vao trong stack.

Tinh R[1] : lam nguoc lai véi tinh L[1].

Do phuc tap : O(N).

HET.
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