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G VAAO TAO KV THI CHQON HOQC SINH GIOI QUOC GIA
RSN TRUNG HQC PHO THONG NAM HOQC 2025 - 2026

Mén: TIN HOC

Thai gian: 180 phit (khong ké thoi gian giao dé)
Ngay thi thtt hai: 26/12/2025

Dé thi gom 05 trang, 03 bai

TONG QUAN DE THI

Tiéu dé File ngp | File dit liéu | File két qua | Thoi gian | Bo nhé

Bai 4 | Tat nién | TET.* TET.INP TET.OUT 1 giay 1024 MB

Bai 5 | Cay thong | PINE.* | PINEINP | PINE.OUT |1 giay 1024 MB

Bai 6 | CAm trai | CAMP.* | CAMP.INP | CAMP.OUT | 3 giay 1024 MB

e Déau * dugc thay thé bdi PAS ho#ic CPP hoic PY tuong Ung v6i ngdn ngit 1ap trinh Pascal
ho#c C++ hodc Python.

e M&i bai bao gom nhiéu subtask, méi subtask bao gdm nhidu test don, didm ciia thi sinh
dugc tinh theo titng test don.

e Thi sinh khéng dugc phép st dung cac dinh huéng bién dich chuong trinh c6 cac
tt khod sau: pragma, optimize, target, 03, Ofast, unroll-loops, avx, avx2,
fma, omit-frame-pointer.

e Bai clia thi siith s& dugc chdm diém trén may chdm c6 CPU twong dudng véi Intel
Core 19-13900K 3.20 GHz. Thi sinh st dyng théng tin may chdm dé tham khao va
danh gia thoi gian chay dap dng yéu cau dé bai.

Hay lap trinh gidi cdc bai todn sau:

Bai 4. Tat nién (7,0 diém)

Trong tigc tAt nién cubi ndm, gia dinh Alice chudn bj mot ban tiec 16n dé chao dén moi ngudi.
Trén ban c¢6 N dia thitc #n duge bay bién dep mét thanh mot hang, dude danh sb tit 1 dén
IV t trai sang phai. Dia thi 4 (1 <4 < N) ¢6 do hip dn 13 mot s6 nguyen duong A;.

V6i mot doan gom M dia & vi trf lien tiép ctia ban tiéc ¢6 do hdp d&n tuong dng 13 day
(By, By, ..., Bu), Alice dinh nghia do da dang ctia day d6 1a s6 luong day khac nhau c6 thd
nhan duge bing céch thuc hien khong qui mot phép ddo nguge trén day. Mot phép ddo
ngugc 1a viéc chon mot cdp chi 86 (L,R) v6i 1 < L < R < M vA thyc hién ddo nguge
ddy (B, Brya, .-, Br-1, Bg) thanh day (Bg, Br_1,...,Brs1, Br), cdc phin t& con lai giit
nguyén. Hai day (X1, Xs,..., Xp) va (Y1,Y,,...,Y)) duge xem 13 khac nhau néu tdn tai chi
s0 4 (1 <1 < M) sao cho X; # Y;. Vi du, day (3,1,3) ¢c6 do da dang biing 3 vi c6 thé tao
duge 3 day khac nhau v6i khong qua mot phép dédo nguge: (3,1,3), (1,3,3), (3,3, 1).

Trong budi tiec, c6 Q vi khach 1an lugt t6i tham du. Vi khach thi J (1 <j<Q)dén va
lay chiéc dia thit p; dé ding bita. Sau khi mot chiée dia duge 1ay ra, nhitng chiéc con lai gitt
nguyén vi trf ban dau va tao thanh cic doan con ngan cach bdi céc vi trf tréng do cac dia
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da dudc lay di. Alice tinh d6 da dang ctia mdi doan con va mudn biét do da dang 16n nhét
trong s6 chiing,
Yéu cau: San khi mdi vi khach nhic mot chiée dia di, hiy tinh d6 da dang 16n nhét trong
céc doan con con lai.
Dit liéu
Vao ti file vin ban TET.INP:

e Dong diu chita hai s6 nguyén N va Q (1 < Q < N <2 x 10°).

e Dong thd hai chia N sb nguyén duong A, Ay, ..., Ay (1 < A4; < 10° v6i moi i =
1,2,...,N).

e Dong thit j trong s6 @ dong tiép theo chita mot s6 nguyén duong p; (1 < p; < N). Dit
ligu bdo dadm céc gia tri p; la khac nhau.
Céc s6 trén cting mot dong cAch nhau béi dau cach.
Két qua
Ghi ra file vin ban TET.OUT:

e Gom @ dong, mbi dong mdt s6 nguyén duy nhit 1a két qui tim duge sau khi vi khéch
tuong ng nhic mot chiée dia di.

Vi du

TET. INP TET.OUT Gidi thich
7383 9 - Sau khi 14y dia thi 2, thu dudc hai doan
4131321 |2 con 1a (4) va (3,1,3,2,1), véi 46 da dang 1an
2 2 lugt 1la 1 va 9.
5 - Sau khi 14y dfa thid 5, thu dudc ba doan con
6 1a (4), (3,1) va (2,1), véi 4o da dang 1an lugt

131, 2 va 2.

- Sau khi 14y dia thid 6, thu dudc ba doan con
14 (4), (3,1) va (1), véi 43 da dang 1lan lugt
1a 1, 2 val.

Chim diém

e Subtask 1 (30% sb didm

( ): @
e Subtask 2 (30% sb diém): @ = 1; N < 2000.
e Subtask 3 (20% sb diém): @

( ):

e Subtask 4 (20% s6 diém): Khong c6 rang budc nao thém.




Bai 5. Cay thong (7,0 diém)

Ong gia Noel ¢c6 mot cay thong khdng 156 dé trang hoang cho dém Giang sinh. Trén céac
canh cla cay thong, ong treo N tAm thigp trang trf duge danh sb tit 1 dén N. Tam thiep
i (1 <14 < N) cé do lap lanh duge bidu thi bing sé nguyén khong am A;. Céc tAm thisp
dugc két ndi v6i nhau bing N — 1 doan day. Doan day thit ¢ két néi hai tAm thiep w; va v;
(1 < wy,v; < N). He théng day ddm béo réng giita hai tAm thiép bat ky trén cay ludn tdn tai
duy nhét mét dudng két ndi tryc tiép ho#ic gian tiép thong qua céc doan day. N6i cach khéc,
céc tAm thigp v cac doan day tao thanh mot do thi dang cay c6 N dinh va N — 1 canh.

Mai thoi diém trong dém Giang sinh, 6ng gia Noel s& thye hién mot phép thuat. C6 Q thoi
diém 1an lugt xay ra duge dédnh s6 tit 1 dén Q. Tai thoi didm ¢ (1 < t < Q), 6ng thuc hién mot
phép thuat dugc mé ta béng ba s6 nguyén duong x;, y;, wy vdi ¥ nghia: Gan A, = A, % w; véi
moi tAm thiép v ndm trén dudng két ndi tit tAm thiép z; dén tAm thiép y; (bao gdm ci z; va
yt). Sau khi thye hién phép thuat, 6ng dinh nghia d¢ dep cia tdm thiép v tai thoi didm ¢ 13
(A, %t); do dep cia cdy tai thoi diém ¢ 13 tdng do dep clia tit ci chc tAm thiep trén cay tai
thoi diém ¢, tiac 1 (A; %) + (A2 %t) + ... + (Ay %t). Nhic lai, % la phép toan chia ly du.

Yéu cau: Hay gitp ong gia Noel tinh do dep clia cay sau mdi 1n thyc hién phép thuat.
Dir liéu
Vao tit file véin ban PINE.INP:

e Dong dau chia hai s6 nguyén duong N va Q (1 < N,Q < 2 x 10%).

e Dong thit hai chita IV s6 nguyén A, A,, ..., Ay (0 < 4; <2 x 10°).

e Dong thit 4 trong s6 N — 1 dong tiép theo chita hai s6 nguyen duong phan bigt u; va v;
md t4 mot doan day két ndi tryc tiép hai tAm thigp u; va v; trén cay (1 < u;,v; < N).

e Dong thi ¢ trong s6 @ dong tiép theo chita ba sb nguyén duong x;, v;, w, md ta lan
thyc hién phép thuat tai thoi diém ¢ ctia 6ng gid Noel (1 < z;,y; < N;w; < 2 x 109).

Céc sb trén cting mot dong cach nhau bdi diu cach.
Két qua
Ghi ra file van ban PINE.OUT:

e Gom @ dong, dong thit ¢ chita mot s6 nguyén 13 do dep cia cay sau khi thiye hien phép
thuat tai thoi diém t.

Vi du

PINE.INP PINE.QUT Gidi thich

53 0 - 0 thoi didm t=1, diy A 1a (2,1,4,4,3). Két qud 1a
21448 |3 (2%t) + (1%) (4%t)+ (4%t) +(3%t)=0.

12 4 - 0 thdi diém t=2, day A 13 (2,1,1,1,0). Két qud 1a
23 2%t) + (1%) + (1%t)+ (1%t)+ (0%¢t) =3.

34 - 0 thdi diém t=3, day A4 1a (2,1,0,1,0). K&t qua 1a
‘fgs (2%8) + (L% £) + (0% £) + (1%£) + (0%¢) = 4.
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Chim diém
e Subtask 1 (20% s6 diém): N,Q < 5000.

Subtask 2 (20% sb didm): A, < 2 véi moi v = 1,2,...,N; c6 day nbi truc tiép giita
tAm thigp v vAv +1véimoiv=1,2,...,N — 1.

Subtask 3 (20% sb diém): z; = y, v6i moi t = 1,2,...,Q; ¢6 day nbi truc tiép gida
tdm thiep v v v + 1 véimoiv =1,2,...,N — 1,

Subtask 4 (20% sb6 diém): C6 day ndi truc tiép gifta tAm thiép v va v + 1 véi moi
w=12... . N=1

Subtask 5 (20% sb diém): Khong c6 rang budc nao thém.

Bai 6. Cam trai (6,0 diém)

Vao nim mdi, K gia dinh 8 chitc cim trai trén mot khu dat c6 dang hinh tron. Khu dat duge
bidu dién trén hé truc toa do Dé-cac Ozy (don vi mét), c6 tam & gbe toa do O(0,0) va bén
kinh R = 100 mét. Trén bién hinh tron, chon K diém phan bigt dé 1am vi trf cm trai cho K
gia dinh. C4c diém dugc danh sb tir 1 dén K va duge xéc dinh biing diy géc o, @, ..., ax
(0° <oy <oap<... <og <359, a;la gée tir tia Oz ngugde chidu kim ddng hd téi tla ndi O

dén didm thtt 7. Cy thé, diém thit i (1 <4 < K) ¢6 toa do la (R X cos 18>(<) , R x sin a18>(<)07r),
trong bai toan nay lay m = 3.14159265359.

Alice nhan nhigm vy thiét Ié dudng day dé cdp dién cho tét cA cac trai. Cu thé, méy phat
dieén dit & trai 1, cAn két nbi trai 1 t6i K — 1 trai con lai bang day dién. Tlong qué trinh
thiét ké, dugc phep them t6i da 25 didm trung gian dé dau ndi nhung cac diém nay phai nim
trong hodc trén bién clia manh dat hinh tron. Céc day dién c6 thé dAu ndi giita hai trai, gitta
mot trai véi mot didm trung gian, gita hai diém trung gian. Do dai day dién ndi truc tiép
gitta hai diém c6 toa do (z1,y1) va (52, 72) 1& \/ x1 — )% + (y1 — y2)?. Cén thiét ké sao cho
v6i mot trai bat ky, tdn tai duy nhét mot duong dan dién tryc tlep hoic gian tiép tit trai 1
t6i trai d6. Gid st phdn day hao hut trong qué trinh dau nbi 13 khong déng ké.

Alice da thiét ké duge mot phuong an c6 tong do dai day dién sit dung 13 A mét. Co da mua
dtng A mét day dign. Tuy nhién chua kip trién khai thi ban v& bj mét. Alice nhd Bob thiét
16 lai mot phuong 4n, ndu phudng 4n ciia Bob c6 tdng do dai day dién can diing 16n hon A
thi ho phai mua them cho dfi, nguge lai thi khong can mua thém.

Yéu cAu: Hay gitp Bob tim céch thidt ké sao cho tdng do dai day dién can mua thém 1a
cang nho cang tot.

Dir liéu

Vao tit file vin ban CAMP.INP:
e Dong dau chita mot s6 nguyén duong K (3 < K < 10).
e Dong thit hai chita K s6 nguyén khong am oy, oy, ..., ak.
e Dong cubi cling ghi s6 thyc A (0 < A <2 x 7 X R).

Céc sb trén cling mot dong céch nhau béi dau cach.
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K&t qua
Ghi ra file vdin ban CAMP.OUT:
e Dong dau ghi mot s tut nhien M 13 sb lugng diém trung gian (0 < M < 25).
e Néu M > 0 thi M didm nay dugc dénh s thit tu tit K + 1 dén K + M, va ghi ra M
dong tiép theo, dong thit 4 chita hai 86 thyc 1a toa do ctia diém thitt K + 4. Céc gia tri
toa do duge ghi ra véi do chinh x4c dén bén chit s6 sau dau chdm thap phan.

e M5i dong trong s6 K + M — 1 dong tiép theo ghi hai sb nguyén duong u va v, md t
mot day dién ndi gita diém thit v va diém thi v (1 <wu,v < K + M).

Vi du
CAMP . INP CAMP.OUT Minh hoa
3 1 Thém mot didm trung gian cé toa dd (0,0).
0 120 240 0.0000 0.0000 |Didm trung gian ndy néi véi 3 trai véi
300.0000 14 tdng do dai 1a 300.0000 mét.
2 4 ag = 120° y
3 4 (—50,86.60'25)/—-
Tral 2
oy =0°
(100,0)
0(0,0) Tral 1 2
ay = 240° T3
(—50, —86.6026)

Chém diém
V6i mbi test, goi B la tong do dai day dién trong phudng &n thiét ké clia Bob. 56 diém (trén
thang diém 1) cho phuong 4n nay la:

1 néu B< A

0 néu B >1.03x A

13-12% nfuA<B<103xA

Subtask | % sb diém | Gia tri K | Day « Gia tri A
1 12% 3 (0,90, 180) 2'73.2056
2 14% 3 (0,40, 150) 230.5843
3 14% i (40, 140, 200, 340) 3411483
1 14% 5 (0,72, 144, 216, 288) 457.4330
5 6% 6 (0, 60, 120, 180, 240, 300) 500.0000
6 40% Khong c6 rang budc nao thém
——————————— HET - — - ———————~

* Thi sinh KHONG dugc st dung tas liéu;

* Qidm thi KHONG gidi thich gi thém.



