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THANH PHO QUANG NINH DU THI CHON HQC SINH GIOI QUOC GIA THPT
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. , , Mbén thi: TIN HOC
DE THI CHINH THUC Ngay thi thir nhat: 11/9/2026

Thoi gian lam bai: 180 phit, khong ké thoi gian phat dé

(Pé thi nay cé6 04 trang)

TONG QUAN PE THI
Tiéu dé File nop File dir liéu File két qua | Thoi gian| Bd nhé
Bai 1|Xo6adinh |DEL.* DEL.INP DEL.OUT 1,0 gidy | 1024 MB
Bai 2 | Day s6 ARRAY .* ARRAY.INP ARRAY.OUT | 1,0gidy | 1024 MB
Bai 3 |Truyén tin | TRANS.* TRANS.INP TRANS.OUT 1,0 gidy | 1024 MB

e Déu * dugc thay thé boi PAS hodc CPP hoic PY tuong tmg v6i ngdn ngir lap trinh Pascal
hodc C++ hoac Python.

e MaJi bai bao gém nhiéu subtask, mdi subtask bao gém nhiéu test don, diém cua thi sinh duoc
tinh theo tung test don.

e Thi sinh khong dugc phép str dung cac dinh hudng bién dich chuong trinh ¢6 cac tur khoa sau:
pragma, optimize, target, 03, Ofast, unroll-loops, avx, avx2, fma,
omit-frame-pointer.

e Bai cua thi sinh s& dugc chdm diém trén may chim c6 CPU tuong duong voi Intel Core i5-
7200U 2.50GHz. Thi sinh sir dung thong tin may cham dé tham khao va danh gia thoi gian
chay dép ung yéu cau dé bai.

Hay ldp trinh gidi cdc bai toan sau:
Bai 1. X6a dinh (7,0 diém)

Cho mdot do thi vo hudng gém n dinh va m canh, cach dinh duoc danh sé tir 1 t6i n. Ban duoc cho
mot xau nhi phan sy s, ... s,,. Tai thoi diém t cho moi ¢ = 1, 2, ..., n ta thuc hién thao tac nhu sau:

e Néus, = 0, dinh t va tit ca cic canh hién tai dang ndi v6i dinh t s& bi x6a khoi do thi;

e Néu s¢ = 1, cac canh mdi s€ duge thém vao gitta moi cap hai dinh ké cua dinh t ma gitra hai
dinh d6 chua c6 canh noi, lién sau d6 dinh t va tat ca cac canh hién tai dang ndi vdi dinh ¢
s€ bi x0a khoi do thi.

Yéu ciu: Hay dém s lugng cip 2 dinh phan biét khong ké thir tu ¢6 thé di dén duge nhau thong qua
mot ddy cac canh ngay trudc moi thoi diém 1, 2, ..., n.
Luu y: Canh hién tai c6 thé 1 canh ban d4u hodc canh duoc tao ra & thoi diém trude.
Dir liéu: Vao tir file van ban DEL.INP
e Dong dau chira 2 s6 nguyénn,m (1 < n < 2.10%,0 < m < 4.10%);
e Dong thir 2 chita xau nhi phan s gom n ki tu;

e m dong tiép theo, mdi dong chira 2 s6 nguyén u, v (1 < u, v < n) md ta mot canh ban dau
cua do thi noi dinh u véi dinh v.

Céc s0 trén cung mot dong duogc cach nhau boi dau cach.
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Két qua: Dua ra file vian ban DEL.OUT

e Inran dong, mdi dong 1a sé lwong cip dinh khong ké tht ty c6 thé di dén duoc nhau ngay
trudce thoi diém t tuong ung (t = 1,2, ..., n).

Vi du:
DEL.INP DEL.OUT Giai thich
3 2 3 - Trude thoi diém 1: ¢6 3 cap dinh két ndi nhau: 1 va 2, 1 va 3,
101 1 2 vas3;
1 2 0 - Trude thoi diém 2: ¢6 1 cap dinh két ndi nhau: 2 va 3;
1 3 - Tru6c thoi diém 3: khong c6 cip dinh ndo két ndi nhau.
7 8 21
1011011 15
12 4
31 2
4 2 1
51 0
3 6 0
7 4
2 6
35
Cham diém:

e Subtask 1: 30% sb test va s6 diém co6 s; =0,Vi=12,..,n;
e Subtask 2: 30% sb test va s6 diém cos; = 1,Vi = 1,2, ..., n;
e Subtask 3: 10% sb test va s6 diém co6 n < 100;

e Subtask 4: 30% s test va s diém khong c6 gidi han gi thém.

Bai 2. Day s6 (7,0 diém)

Mot day s6 hiru han dugc goi 1a cé phan tir ap ddo so lwgng néu ton tai mot phan tir c6 so 1an xuat
hién nhi€u hon mdt ntra s6 luwgng phan tu cua day.

Yéu cau: Cho so nguyén duong n va day so nguyén a4, a,, ..., a,, hdy dém so cap s6 nguyén ([, )
thbaman 1 <[ <r <nvaday a;, a;41, 142, -, cO phan tr &p ddo so luong.

Dir liéu: Vao tir file van ban ARRAY.INP
e Dong dau chira sé nguyénn (1 < n < 2.10%);
e Dong thut 2 chtran $b nguyén a,,a,, ...,a, (1 < a; < 10%,vi =1,2,...,n).

Céc s0 trén cung mdt dong dugc cach nhau boi dau cach.
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Két qua: Pua ra file vian ban ARRAY.OUT mét s6 nguyén 1a s6 luong cip so nguyén (I, 7) thoa

man yéu cau.

Vi du:
ARRAY.INP ARRAY .OUT Gidithich
3 4 Céc cap (I, r) thoaman la (1,1), (2,2),(3,3),(1,3).
2 1 2
5 10
22123
Cham diém:

e Subtask 1: 10% sb test va s6 diém c6 1 < n < 300;
e Subtask 2: 20% sb test va s6 diém c6 1 < n < 2000;
e Subtask 3: 40% s test va s6 diém ¢6 1 < a <2,vVi=1,2,..,n;

e Subtask 4: 30% s test va s diém khong c6 gidi han gi thém.

Bai 3. Truyén tin (6,0 diém)

Thanh phd thong minh Alpha dang van hanh mot hé thong chuyén tiép dir liéu tw dong gdm n may
chu, dwoc danh s tr 1 dén n. Hé théng chuyén tiép dwoc mo ta boi diy sd nguyén
A,y ., 0y (1 < a; <n),cuthé voimdii =1,2,..,n:

- Néu a; # i, may chu i chuyén toan bd dir liéu nhén dugc dén may chu a;;
- Néua; =i, may chu i s€ luu trit toan b dir li¢u nhan dugc.

Tuy nhién, cau tric ndy dang gip van dé 16n vé tré mang: khi dit liéu dugc glri dén may chi i, né co
thé phai chuyén qua may chu a;, roi lai ti€p tuc bi chuyén tiép sang may chu ag,,... tao thanh céac
chuoi chuyén tiép kéo dai hodc roi vao vong lap vo tan.

Pé t6i wu hoa, ban quén ly muén hé théng dat trang thai 6n dinh nhu sau: V&i moi may chu x, khi dir
lidu guri vao, dir liu dugc luu trit ngay tai may chi x, hodc tir may cha x chuyén tiép dit liéu 1 1an
sang may chu a, roi luu trit tai do6. Noi cach khac, khi dit liéu duoc giri vao may chu bat ki, dir liéu
duogc luu trit sau khong qua 1 1an chuyén tiép.

Dé dat dugc didu nay, cac ky su c6 thé thay doi gi tri a; Ung véi may chi i, viéc thay doi nay phai
dam bao a; ludn 1a gia tri nguyén thudc [1,n] va sé& tén chi phi 1a c;.

Yéu cau: Hay gitip ban quén 1y tinh toan tong chi phi t6i thiéu dé cau hinh lai cic méay chi sao cho
hé théng dat dugc trang thai on dinh néu trén.

Dir liéu: Vao tir file van ban TRANS.INP
e Dong dau chira sé nguyénn (1 < n < 2.10%);
e Dong thir 2 chiran $b nguyén a,,a,, ...,a, (1 <a; <n,vi=1,2,..,n);
e Dong tht 3 chita n sb nguyén ¢y, ¢y, ..., ¢y (1 < ¢; <10°,Vi = 1,2,...,70).

Céc s0 trén cung mdt dong dugc cach nhau boi dau céach.
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Két qua: Pua ra file vin ban TRANS.OUT mét sé nguyén 1a tong chi phi ti thiéu can tim,
Vi du:

TRANS.INP TRANS.OUT Giai thich
5 3 C6 1 phuong an tbi wu 1a thay doi a; = 4,a, =
2 4 45 3 4, as = 4, tong chi phi 1a 3.
11 1
8 7
1 3
9 9 9 9

Cham diém:

e Subtask 1: 25% sd test va s6 diém cé: n < 20;
e Subtask 2: 25% s test va sb diém co: a; =2i,vVi=1,2,..,n;
e Subtask 3: 25% sb test va s6 diém: diy a;, a,, ..., a, gom cic phan tor d6i mot khac nhau;

e Subtask 4: 25% s test va s diém: khong co6 gi6i han gi thém.

------------------ 51 ) pE—
- Thi sinh khong duoc swr dung tai liéu.
- Giam thi khong giai thich gi thém.
Ho vatén thisinh: ... SO BAO dANN: .o
Chit ki cua Giam thi 1: ................................. Chit ki cria Giam thi 2: .........c.ccoooeeoeeeeeeeeeeeeeeeeeee.
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