SO GIAO DUC VA DAO TAO  KY THI CHON HSG THANH PHO VA CHON DOI'TUYEN

HA NOI HSG DU THI QUOC GIA CAC MON VAN HOA
R LOP 12 THPT NAM HOC 2025 -2026
PE CHINH THUC Mén thi: TIN HOC (BANG B)
3% a3 Ngay thi: 23 thang 9 nam 2025
(DE thi co 04 trang) Thoi gian lam bai: 180 phit
TONG QUAN DETIHI
STT Tén bai Tén t¢p chwong trinh | Tén t¢p div li¢u vao | Tén tép két (quara \ f)iérﬂ
Bai6 | Nguyén td NT.* NT.INP NT.OUT 5,0
Bai 7 Biip bé BB.* BB.INP BB.OUT 5,0
Bai 8 Chia keo CK.* CK.INP CK.OUT 5,0 l
Bai 9 Xoda canh b { ey XC.INP XC.0UT S,fu

Chit y: Déu * dwoc thay thé béi CPP, PY ctia ngon ngiw 1ap trinh dicge siv dung tweong ieng la C/C++ hodc Python.

Bai 6. Nguyén t6 (5,0 diém)
Hai sd nguyén duong a, b dwoc goi la nguyén to cting nhau khi uéc chung 16n nhét cua chiing 1a 1.
Cho hai s6 nguyén duong N va Q.
Yéu cau: Thuc hién Q truy véan, mdi truy vén gém hai sb nguyén L, R. Hay dém sb luong sb
nguyén td cing nhau véi N trong doan [L, R].
Dir liéu vao tir tép van ban NT.INP:
« Dong diu tién gdm hai sé nguyén duong N, Q (1 < N < 10'%;1 < Q < 3 x 10%);
e Q dong tiép theo, mdi dong gdm hai sb nguyén L, R (1 < L < R < 10*%) m6 ta truy vén.
Két qua ghi ra tép van ban NT.OUT:
e GOm Q dong, mdi dong in ra két qua cia truy vén tuong Umg.

Vidu:
NT.INP NT.OUT GIAI THICH \
10 2 2 - Truy van 1: trong doan [1,5] ¢6 2 s6 nguyén td
15 - cung nhau véi 10 12 1 va 3.
510 - Truy van 2: trong doan [5,10] c6 2 sé nguyén t6
cingnhau vgi 1014 7 va 9.

Rang budc:
e C620% sb test tmg véi 20% sb diém cé R x Q < 105;
e 20% sb test khéc tmg v&i 20% sb diém c6 R < 105;
e 20% sb test khac tmg v&i 20% sb diém c6 N 1a lily thira cia mot s6 nguyén td;
e 20% sb test khac tmg v&i 20% sb diém c6 N la tich ctia hai lity thira ctia mot s nguyén t5;
e 20% sb test con lai tmg v&i 20% s6 diém khong c6 rang budc thém.

Bai 7. Bap bé (5,0 diém)

Cé N bip bé Matryoshka rong rujt duge dénh sb tir 1 dén N. Bup bé tht i (1 < i < N)
c6 duong kinh Dy, chiéu cao H; vand c6 the dit vao bén trong bip bé khic néu ca dudng kinh va chidu
cao déu nho hon. Céc bip bé dit duge vao bén trong nhau duge goi 1a mgt nhém.

Cé Q truy vén, mdi truy vén cho hai s6 nguyén duong A, B v6i y nghia nhu sau:
e Chi xét nhing bip bé c6 kich thuéec dudmg kinh D va chidu cao H thoa man:
D=zAvaH <B;
e Tim céch dat cic bap bé vao bén trong nhau sao cho s nhom bup bé tao thanh nho nhat.
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Yéu cdu: Vi mdi truy vén, hity tinh s& nhom bup bé nho nhit ¢6 the.,
Diw li¢gu vao tie tép van ban BBIND:

e DoOng diu tién gdm sé nguyén N (1 = N = 2 % 105) 14 86 lugng bap bé;

e N dong tiép theo, dong thir i gdm hai s nguyén D, va H, md ta dudmg kinh va chiéu

caoctabupbéthri (1 =i <= N;1 =D, H <107),

e Dong tiép theo gdm sd nguyén Q (1 = Q = 2 » 10%) 1a s6 lugng truy van;

e ( dong liép theo, moi dong g(\m hai s6 nguyén A, B (1 = A, B =< 10?) md ta truy van.
Két qua ghi ra tép vin bin BB.OUT:

e Gom Q dong, mdi dong 1a két qua ena truy van tuong (mg.

Vi du:
BB.INP BBOUT | GIAITHICH =
2 - Xétcacbapbéco D =z 3 vaH = 5,d61abip bé c6
thir tu 1, 3, 4, 6 ¢6 kich thude teong tng: (4,1),(6,4),

(6,1),(5,2).

- Mot cach dit cac bap bé vao bén trong nhau sao cho
s& nhom tao thanh nho nhat la:

+ Nhom 1: Gom ba bup bé dat bén trong nhau theo
thir tw la (6,4), (5,2), (4,1);

+ Nhém 2: Gom duy nhat mét bip bé (6,1);

Vay két qua la 2.
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Rang buojc:
&~ Cé 40% s test tmg v&i 40% sé diém co N < 10; @ = 1;
* 30% sd test khic tmg véi 30% sé diém c6 N < 2000; @ < 2000;
e 30% sb test con lai tmg véi 30% s diém khéng c6 rang budc thém.

Bai 8. Chia keo (3,0 diém)
An c6 N chiée keo du dinh chia cho M ban dugc danh sb tir 1 dén M. Ban nao cling s& nhin
duoc t6i thiéu 1 chiéc keo. An biét ring, ban thir i (1 < i < M) c6 mirc d3 thich d6 ngot 12 D;.
Goi §; 1a sb luong ban nhéan duoc nhiéu keo hon ban thir i. Khi d6, dd vui vé ctia ban th{ i s&
bi giam di D; X S;.
Yéu cau: Cho T truy véq Ny, Ny, ..., Ny tuong mg véi s6 keo ma An c. Vi mdi truy vén,
hay gitip An tim céch chia keo dé tong d6 vui vé bi giam di cia M ban 14 nho nhat.
Dir liéu vao tir tép van ban CK.INP:
o Dong diu tién gdm hai sé nguyén M, T (1 <M < 100;1 < T < 10°) la s6 luong ban
ctia An va sd truy vén;
e Dong thir hai gdm M sb nguyén D;, Dy, ..., Dy (0 < D; <1051 < i < M) lamite dd
thich d6 ngot ctia M ban;
e Dong thir ba gdbm T sé nguyén md ta céc truy vén tuong tmg 1a sb keo ma An co:
N, Ny, ..,Nr (1<i<T;M < N; < 10°).
Két qud ghi ra tép vin bin CK.OUT:
e Gom mot dong chira T s6, s6 thir i (1 < i < T) 1a tdng d6 vui vé bi giam di nho nhit
trong trudmg hgp An c6 N; chiéc keo.

Vidu:
[ CKINP CK.OUT GIAI THICH j
32 200 O - Truy vzfm 1:co thcf: chia s6 keo nhu sau: 1, 2, 2.
100 200 300 - Truy van 2: ¢6 thé chia déu sd keo cho mdi ban 1a 2, 2, 2.
5 6
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Rang bugpc:

C6 30% sb test img v&i 30% sb diémco M < 3; N, < 100; T < 3;
20% s test khic ‘mg véi 20% s6 diém c6 M < 5; Ny < 100; T < 3;
20% s0 test khic img v6i 20% s6 diém c¢6 M < 10; N, < 100;
20% s6 test khic Ung véi 20% s diém ¢6 N, < 5000;

10% s0 test con lai img véi 10% sb diém khong c¢6 rang budc thém.

Bai 9. X6a canh (5,0 diém)

Cho mdt cay gom N dinhva N — 1 canh ¢6 trong s6. Cac canh dugc danh sb tir 1 dén N — 1,
canh thir i ndi c@p dinh (u, v) c6 trong s6 c.

Chi phi dudng di giira hai dinh (u, v) 1a tong trong s céc canh trén dudmg di tir u dén v (u # v).
Néu khéng ton tai duong di tir u dén v thi chi phi dudmg di gitra cap dinh (u,v) 1a 0.

M4{t céch x6a canh dugc mé ta nhur sau:

e Chon hai s6 nguyén dwong L, R thoa man 1<LsRsN-1;
e Xoa tit ca cac canh dugc dénh s tir L dén R;

Cho truée mdt sb nguyén duong K. Mot cach xéa canh duge goi la “dep” néu moi chi phi dudmg di
gitra cap dinh bat ky khéng vuot qua K. Hai cach xda canh dugc coi la khac nhau khi ¢6 mot canh
trong cach x6a nay khong c6 trong cach xda kia.

Yéu cau: Dém sé luong cach xéa canh duge goi la “dep”.

Dit liéu vao tir tép van ban XC.INP:

e Dong dau tién gdm hai sé nguyén N, K (1 <N < 1051 < K < 109);
e N-1 dbn’g sau, mdi dong gém ba s nguyén u, v, c mé ta canh ndi dinh u va dinh v,
~ cdtongsolac(lsu,v<N;1<c=<109.
Két qua ghi ra tép van ban XC.OUT:
o Mitsd nguyén duy nhit 1a s lugng cach x6a canh duge goi la “dep™.
Vi du:

XC.INP XC.OUT 4 3
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Giai thich: C6 9 cach xda canh “dep” duoc mo ta trong bang bén dudi.
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E.’xch chon L, R Giai thich

L=1,R=1 X6a canh 1. Py khong phai 1a cach x6a canh “dep” vi ton tai trong sb
dudmg di tir dinh 2 dén dinh 6 12 15 16n hon K = 12.

L=1,R=2 Xéa canh 1,2. Day khong phai la cich x6a canh “dep” vi ton tai trong
sb duong di tir dinh 2 dén dinh 6 14 15 1én hon K = 12.

L=1,R=3 Xéa canh 1,2, 3. Diy la cich x6a canh “dep” vi trong s6 dudng di Iém
nhét 12 dudmg di tir dinh 3 dén dinh 6 1a 9 khong vuot qua K = 12.
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L=1,R=4 Xoa canh 1,2, 3,4. Diy la cich xéa canh “dep” vi trong s6 dudmg di
16m nhat la dudmg di tir dinh 3 dén dinh 612 9 khong vugt qua K = 12.
L=1,R=5 Xo6a canh 1,2,3,4,5. Diy la cich x6a canh “dep” vi khong ton tai
duomg di gira moi cép dinh.
L=2,R=2 X6a canh 2. Day khong phai 1a céch x6a canh “dep” vi ton tai trong sb
dudng di tir dinh 5 dén dinh 6 12 19 16n hon K = 12. |
L=2,R=3 Xoa canh 2,3. Pay la cich x6a canh “dep” vi trong sO duong di l(’;\
nhét 1a dudng di tir dinh 3 dén dinh 6 12 9 khong vuot qua K = 12,
L=2,R=4 Xoa canh 2, 3,4. Day la cich x6a canh “dep” vi trong s6 dudmg di 16n
nhét 1a dudng di tir dinh 3 dén dinh 6 1a 9 khong vugt qua K = 12.
L=2R=5 |Xoéacanh2,3,4,5. Diy la cich x6a canh “dep” Vi trong s6 dudng di
16m nhit 1a dudng di tir dinh 1 dén dinh 2 1a 3 khong vuot qud K = 12
L=3,R=3 X6a canh 3. Pay la cich x6a canh “dep” vi trong s0 duong di lén nhat
la dudmg di tir dinh 4 dén dinh 5 1 12 khong vuot qud K = 12.
L=3R=4 |Xoacanh 3,4. Diy la cich xéa canh “dep” vi trong s6 dudmg di Ion

nhit 1a duong di tir dinh 3 dén dinh 6 1a 9 khong vuot qua K = 12.

Xba canh 3,4, 5. Dy la cdich xé6a canh “dep” vi trong s6 duomg di Iﬂ
nhit l1a duong di tir dinh 2 dén dinh 4 14 8 khéng vuot qua K = 12.

Xéa canh 4, Pay khong phai la cach xéa canh “dep” vi ton tai trong s6
dudng di tir dinh 4 dén dinh 6 la 23 16n hon K = 12.

Xéa canh 4, 5. Day khong phai la cach x6a canh “dep” vi ton tai trong
so dudng di tir dinh 3 dén dinh 4 12 14 Ién hon K = 12.

L=5R=5 /

Xo6a canh 5. Pay khong phai 1a cach x6a canh “dep” vi ton tai trong séﬂ
dudmg di tir dinh 3 dén dinh 4 1a 14 Ién hon K = 12.

Rang bugc:

" C630% s6 test tmg vi 30% sb diém c6 N < 20;

&~ 20% sb test khic {mg v&i 20% sb diém co6 N < 100;

&~ 20% s6 test khdc tmg véi 20% sb diém cd N < 2500,

A" 20% sb test khéc (g v6i 20% sb diém c6 cay 12 mdt dudng thing;
e 10% sb test con lai tng véi 10% sb diém khong cé rang buge thém.

Giam thi khong giai thich gi thém.




