DAI HOC QUOC GIA KY THI TUYEN SINH LOP 10 NAM 2025
THANH PHO HO CHI MINII TRUONG PHO THONG NANG KHIEU
Mon thi: TIN HOC
Thoi gian lam bai: 150 phat (khong ké thoi gian phar dé)

DAP AN CHINH THUC

Bai 1: CHUOI ONLINE BAN BE
Y tuéng co ban:

e Bai toan yéu cau tim do dai chudi "ONLINE" lién tue dai nhat trong I phut theo do

« Day la bai toan duy¢t tuyén tinh don gian voi vice dém chuot con licn tue
I Duyét qua mang trang thai tir dau dén cuoi
2. Duy tri hai bién: currentStreak (chuoi hicn tar) va maxStreak (chudi dai nhat)

Khi gap "ONLINLE": tang currentStreak. cap nhat maxStreak

s

4. Khi gap trang thai khac: resct currentStreak — 0
Truong hop dac biét:

e  Néu khong ¢o phit nao online: kétqua 0

 Néu tat ca phat déu online: kétqua T

Do) phire tap: O(1)

Bai 2: HANH TRINH XE DIEN
Y twong:
Bai toan ap dung thuat toan tham lam.

. Sap x¢p cac tram sac theo thu tu tang dan.

2. T vitri hién tai voi pin hién co. luon di dén tram sac xa nhat ¢o the.
3. N¢éu khong thé dén tram nao ntra: kiém tra xem ¢o the dén dich true ticp khong. N¢u khong.

k¢t qua la -1.

4. Néu dén duoc mot tram: di chuyén dén tram do. sac day pin. tang so lan sac. va lap lar tu
budc 2.

5. Nc¢u ¢0O thé dén dich truc tiép tor vi tri hién tai: dang thuat toan.



Truong hop dac bict:
o Pin ban day du di thang dén dich: s6 lan sac -~ 0
« Khong thé dén tram sac nao: tra ve -1

DO phire tap: O(N log N)

Bai 3: TRO CHOI XEP CHU
e Bai toan tim soO Ky tur it nhat can xoa dé tao palindrome.
o Lquivalent: Tim chudi con palindrome dai nhat (I.ongest Palindromic Subsequence - LPS).
« Goi 1]1]])] 1a d¢ dar 1.PS cua chudi con tr vi tri i dénj,
e (Cong thuc quy hoach dong:
Néu sl cslil: il Qi =11 ¢ 2

Tifljl - max(li 1G] Till-10)

e
—

Néu s|i| # sl]

«  Nghi¢m ban dau: (Jijfi] |
« K&t qua:n - 10]n-1] (d¢ dai chuot tru do dai [.P’S)

Do phue tap: O(n7)

Bai4: TOI UU GIAO DICH BLOCKCHAIN
% tuong:

e Bai toan duoc cho la dang bat toan I\mlmu,l\ ¢o thém cac dicu kién rang bude phu thudc.
Trong véu cau dé bai. ¢o néu 1¢n cae dicu kién phu thude ¢o dang: ‘Ncu chon giao dich A

thi phai chon giao dich B.”

 Dir liéu dau vao: gom co N giao dich. moi giao dich chudi khoi ¢o chi phi va kich thudc

cho trude. cung vai D rang buoc.

« Y&u cau dit ra: 1ong kich thude cac giao dich duoc chon phai nho hon hoac bang Smax
Phuong phap giai quyct:

e Bai toan duoc dua ra la bai toan Knapsack ¢o di¢u kién rang budc.
e Baitodan Knapsack la bai toan ¢o do phue tap NP-Tard. nhung nho cac dicu kién phu thudc
duoce cung cap dAu vao. ta o thé tao ra mot do thi ¢o hudng khong chu trinh gilta cac 2120

dich duoc chon.



« Chinh vi cdc dic¢u kién phu thude nay. du bai toan ¢o do phuc tap cao ban dau. ta ¢co the
chuyén doi thanh mgt bai toan Knapsack 0-1 vaoi cac nhom rang bude. nén van ¢o the giai
duoc bing quy hoach dong (DP) khi Sy khong qua lon.

o« Day la hudng ticp cin pho bicn cho vi¢e giai quyct cac bai toan 10i uu. Nho cac dicu kién
rang budc dau vao, khong gian tim kicm 101 giai s¢ duge thu hep di rat nhicu. T do, ching
ta ¢ thé giai ticp bai toan trén khong gian tim ki¢m da dugce thu gon.

« Li¢n quan dén bai toan. co hai huong ucp can nhu sau:

Cach 1: Bitmask (cho N <25)

1. Su dung Bitmask dé duyét tat ca tap con ¢6 the (2™ 10 hop)
2. V&i moi tdp con. kiém tra:

Tong kich thude < S

Thoa man tat ca rang budc phu thude

3. ‘I'ra v¢ tap con co t0ng chi phi lon nhat

Cach 2: St dung quy hoach dong (Dynamic Programming - DP) véi xur ly rang budc
(cho N <50)

1. Xay dung do thi phu thudc tur cac rang bugc

2. Tao cac "super transactions™: Vi moi giao dich i. tinh tong kich thuoce va chi phi
cua giao dich i cung tat ca rang bugc bat budce hen quan.
3. Ap dung phuong phap quy hoach dong cho bai toan Knapsack tren cac “super

(ransactions’ vua lao ra.
4. Loai bo trung lap khi mdt giao dich xuat hi¢n trong nhic¢u “super transaction™ dc¢

xuat ra k¢t qua.

T6i wu hoa cho test 1om:
o Su dung quy hoach dong voi nén trang thai (state compression).
. Sap xép Topo (Topological sort) dé xu 1y rang bude hic¢u qua hon.
Truong hop dac bict:
« Khong c¢o glao dich nao co kich thuoe < Sma: két qua 0.
« Khong co rang budc (D = 0): bai toan Knapsack chudn.

o Co chu trinh trong cac rang budc: khong xay ra theo d¢ bai.



D¢ phue tap:
e Ciach 1 (Bitmask): O(2™ x N) voi N < 25.

e Cach2 (DP): O(N % Spax + N x D) voi N <50, S max < 1000.



