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S& GIAO DUC VA PAO TAO  KY THI CHQN HQC SINH GIOI LGP 9 CAP THANH PHO

HA NOI NAM HOQC 2025-2026
e 2 Moén thi: TIN HQC
PE CHINHTHTC Ngay thi: 10 thdang 01 ndm 2026
(Pé thi c6 04 trang) Thoi gian 1am bai: 150 phait
TONG QUAN BAI THI
STT| Tén bai Tén file b m Piém
chwong trinh dit liu vao két qua ra
1 Chg xuin CHOXUAN.* CHOXUAN.INP CHOXUAN.OUT 5
2 | Canbing CANBANG.* CANBANG.INP CANBANG.OUT 5
3 | Khoang cach | KHOANGCACH.* | KHOANGCACH.INP | KHOANGCACH.OUT | 4
4 X6a doan XOADOAN.* XOADOAN.INP XOADOAN.OUT 3
5 | Bansing BANSUNG * BANSUNG.INP BANSUNG.OUT 3

Chis y: Ddu * dugc thay thé boi PAS, CPP, PY ciia ngén ngit Ip trinh dugc sit dung twong vng 1a Pascal, C/C+

hodc Python.

Bai I (5,0 diém) CHQ XUAN
Nha trudng t6 chirc Hoi chy xuén kéo dai trong 7 ngay, gid thué mot gian hang 1a K ddng/ngay. Lép
An c6 N ddng, mubn thué mot gian hang trong 7 ngdy dé béan thiép. Hoi s6 tién con lai sau khi thué gian
hang ciia 16p An 14 bao nhiéu?

Dit liéu vao tix file vén ban CHOXUAN.INP:
- Dong dAu tién chita mdt sé nguyén duong N (N < 10°) 1a s tién 16p An cé.

- Dong thir hai chira m6t s6 nguyén duong K (K < 10°) 1 gié thué gian hang trong mdt ngay.
Két qua ghi ra file vin ban CHOXUAN.OUT: Mot s6 nguyén 14 sb tién con lai cta 16p An, néu khong
du tién thué trong 7 ngdy thi ghi ra —1.

Vi du:

CHOXUAN . INP | CHOXUAN.OUT Giai thich

1000000 650000 Lép An c6 1000000 ddng, tdng tién thué 14 50000 x 7 = 350000
50000 ddng. Vay 16p An con lai 1000000 — 350000 = 650000 ddng.
350000 0 Lép An c6 350000 ddng, tong tién thué 1a 50000 x 7 = 350000
50000 ddng. Véy 16p An con lai 350000 — 350000 = 0 ddng.

200000 -1 Lép An c6 200000 ddng, tong tién thué 1a 50000 x 7 = 350000
50000 ddng. Vay 16p An khéng du tién dé thué.

Bai IL. (5,0 diém) CAN BANG
Cho day s6 nguyén A gdm N phén tir phan biét Ay, 45, ..., Ay va s6 nguyén duong K. Phin tir 4; dugce
goi 12 “can bing K” néu trong day xuft hién phin tir c6 gid trj bang A; + K va A; — K. Vi du day sé
5,2,4,6 va K = 1 thi c6 1 phin tir cAn bing 13 5 vi ddy sé co phan tr1a5—1=4va5+1 = 6.
Yéu chu: Dém sb lugng phin tir “cén bing K cia ddy s A.
D ligu vao tir file van ban CANBANG.INP:
- Dong d4u tién chira hai sé nguyén duong N vaK (N < 105; K < 10%).
- Dong thit hai chira N s8 nguyén 4, 45, ..., Ay (|41 <10%1 <i < N).
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Két qud ghi ra file vin bin CANBANG.OUT: Gbém mdt sb nguyén 1a két qua ctia bai toan.
Vi du:

CANBANG. INP CANBANG.OUT Giai thich
6 1 3 C6 3 phan tir 5,6 va 7 1a “can bang K.
417856
6 2 1 C6 1 phén tir 6 1a “can bing K”.
4 -1 78656

Rang bugc:
- C670% s6 test g v6i 70% sb didm c6 K = 1; N < 103 va 0 < 4; < 10%.
- 20% so test tiép theo timg véi 20% so didmc6 K = 1;0 < A; < 106.
- 10% sb test con lai ing véi 10% sb diém khdng c6 rang budc gi thém.

Bai I1. (4,0 diém) KHOANG CACH
Dién 26 ki ty Tiéng Anh in thuong theo tht tw tir didn
thanh mdt vong tron cach déu nhau 1 don vi nhu hinh bén.
Khoang céch gifta hai ki tir 13 sé budc di chuyén ngén nhét tr
ki tu ndy dén ki ty kia. Vi du khoang céch giita hai ki ty 'a’ va
¢’ 14 2; khoang céch gifta ‘a’ va 'z’ 13 1.
Khoang cach clia mgt xau 1a khoang cach 16n nhét giita hai
ki tw bit ki chia xau d6. Vi du tinh khoang cach cua xau "adc"™:
- Khoang cich cuia ‘a’ va 'd’ 1a 3.
- Khoang céch cua ‘a’ va'c’ 1a 2.
- Khoang c4ch cia 'd’ va'c' 1a 1.
Viay khoang c4ch clia xau "adc" 1a max(3,2,1) = 3.
Cho x4u S gdm N ki tu dugc danh chi s tir 1 dén N va Q () o EI
truy van, mdi truy van yéu ciu tinh khoang cach cua xau con 8,
tir vi tri L &n vi tri R trong x4u S (1 < L < R < N).
Di# ligu vao tie file vin ban KHOANGCACH.INP:
- Dong dAu tién chira x4u S chi gdm céc ki ty Tiéng Anh in thuong gdm N kity (L< N < 109).
- Dong thir hai chtra s nguyén duong Q (Q <109).
- Q dong tiép theo, m&i dong gdm hai sé nguyén LR (1< L <R < N) mb ta doan con ctia xau S
cén tinh khoang c4ch.

Két qua ghi ra f le vin bin KHOANGCACH.OUT: Gdm Q dong, mdi dong gbm mdt sb nguyén 13 két
qué cua truy vén tuong Ung.

Vi du:
KHOANGCACH . INP | KHOANGCACH.OUT Giai thich
abcyzz 2 Truy v4n 1: khoang c4ch clia x4u "abc” 13 2.
3 4 Truy vén 2: khoang c4ch ciia x4u "bcyz" 14 4.
13 0 Truy vén 3: khoang c4ch ciia xau "zz" 13 0.
25

LS 6
Rang bujc:

- C650% sb test img véi 50% sb didm c6 Q = 1; N < 103,
- 20% s test tiép theo tmg v&i 20% sb didm c6 Q = 1.
- 20% s6 test tiép theo tmg v6&i 20% sb didm c6 N < 103.

- 10% s test con lai tmg véi 10% sb diém khong c6 rang budc gi thém.
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Bai IV. (3,0 diém) XOA POAN

Cho day sb nguyén A gdbm N ph?m tir Ay, Ay, ..., Ay va sb nguyén S. Ban c6 thé x6a di mot doafl con
lién tiép bit ky trong diy (térc 1a chon hai chi s6 L,R v6i 1<L<R <N va xbéa cic phén tu
AL, ALy, ..., Ag). Quy u6c: Néu x6a hét day thi tdng con lai bing 0.

Yéu cAu: Tim d9 dai nho nhét ciia doan con cin x6a sao cho tdng cac phén tir con lai ctia ddy khong vuot
qua S. Néu khong cin x6a doan nao thi két qua 12 0, néu khéng c6 cach x6a thoa méan thi két qua 1a —1.
Dit ligu vao ti file vin bian XOADOAN.INP:

- Dong dAu tién chura s nguyén duong N(N < 105).

- Dong thtr hai chira N s6 nguyén 44, 4,, ..., Ay (|4;] < 10%1 <i < N).

- Dong thir ba chira s6 nguyén S (|S| < 1014).

Két qud ghi ra file vin bin XOADOAN.OUT: Gdm mét sb nguyén 12 két qua ctia bai toan.
Vi du:

Két quala 3.

XOADOAN. INP | XOADOAN . OUT Giai thich

5 2 Téng déy ban ddu 1 5, cin tdng ddy nho hon hoic bing 0. C6 thé

4 -5 44 -2 x6a doan [3,4] ¢6 téng 14 8 = téng con lai la 5 — 8 = —3 < 0.

0 Két quala 2.

3 3 Téng déy ban d4u 12 7, cn tdng diy nhé hon hoic bing 0. C6 thé

421 x6a doan [1,3] c6 téng1a 7 = tdng conlaila 7 -7 =0 < 0.
o

3

Tong déy ban du 12 6, cin téng day nho hon hojc bing —2.
Khéng c6 cach x6a théa man.

ol = v
N
N
w
I
[y

0 Téng ddy ban dAu 12 3, cin tdng day nhé hon hoic bling 5.
120 Khéng cin x6a doan nao.
5
Rang bugc:

- C440% s6 test ting voi 40% sb didm c6 N < 100; 4, > 0.

- 20% sb test tiép theo tmg véi 20% s diém c6 N < 5000; 4; = 0.

- 20% sb test tiép theo g véi 20% s6 didm c6 A;=0.

- 20% s6 test con lai tmg v6i 20% sb didm khong c6 rang budc gi thém.

Bai V. (3,0 diém) BAN SUNG

Trong mét budi tap bén sting, ¢6 N tAm bia dugc xép thanh mét hang doc, d4nh s tir 1 t6i N. Do bén
clia céc tAm bia duoc md ta boi diy sb A, thm bia thir i ¢6 d5 bén ban diu 13 A;. Mbt tAm bia duge coi 12
bi phé hity néu d9 bén ciia né giam xuéng nhoé hon hoic bang 0 (khi nay coi d¢ bén cua tm bia 13 0).

Xa thi duoc quyén chon mdt loai dan c6 sirc cong phé X (véi X 1a sb nguyén duong tiy ¥) dé sir dung
cho toan bd budi tap. M&i 14n bén, xa thi bin mot vién dan thing doc theo hang céc tAm bia, vién dan s&
triing tm bia dAu tién chua bj pha hity (t4m bia thit i c6 chi 6 nhé nhét va d bén A; > 0). Do dan c6 tinh
xuyén phd nén s& gy anh hudng 1én tAm bia th i va céc tAm bia thir Jj phia sau n6 (j > i). P§ bén cia
tam bia thr j (i < j < N) bj giam mot lugng theo cong thirc: max(0,X — (j — i)?).

Vidu: véi X = 5, ¢6 6 thm bia v6i d6 bén 14n Iugt 12 [0, 2,5, 0, 1, 2], vién dan diu tién tring vao tdm
bia thtt 2, 5% gy 4nh hudng cho céc thm bia thit 2, 3, 5,6 (vi tAm bia 1 va 4 c6 d5 bén bing 0), 46 bén cta
céc tam bia bj gidm dugc tinh nhy sau:
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- Thm bia tht 2: max(0,5 — (2 — 2)2) = max(0,5 — 0%) = 5.
- TAm bia thir 3: max(0,5 — (3 — 2)?) = max(0,5 — 12) = 4.
- TAm bia thit 5: max(0,5 — (5 — 2)?) = max(0,5 — 3%) = 0.
- TAm bia tht 6: max(0,5 — (6 — 2)?) = max(0,5 — 4%) = 0.
Viy sau lugt bin ndy, 46 bén cua cac thm biala [0,0,1,0,1,2].
Yéu cAu: Hay tim gid tri sttc cong pha X nho nhét sao cho xa thi c6 thé pha huy toan bg céc thm bia
khi bin khong qua K 14n.
Dit li¢u vao tie file vin ban BANSUNG.INP:
- Dong d4u chira hai s6 nguyén duong N,K (N <2 X 105K < 10°) turong tmg 1a s tAm bia va sb
14n bén t6i da.
- Dong tiép theo chira N sb nguyén duong mé taday A (4; < 10% 1< i <N).
Két qui ghira file vin bdn BANSUNG.OUT: Gdm mdt sb nguyén duong X nho nhat tim duoc.
Vi du:

BANSUNG. INP | BANSUNG.OUT
6 3 5
671321

31 8

373

Gidi thich:
O vi dy dAu tién, chon X = 5.
3 14n bén dAu tién, tAm bia i dAu tién c6 A; > 0 1a tdm bia 1. Qué trinh anh hudng nhu sau:
- Strc cdng phé gy 1én tAm bia 1 1a: max(0,5 — (1 — 1)?) = 5.
- Strc cong phé gy 1én tm bia 2 12: max(0,5 — (2 — 1)?) = 4.
- Tuong ty, sitc cong pha gy 1én céc tAm bia thtr 3, 4,5,6 lan lugt 12 1,0, 0,0.
- Viyddbénconlailad =[1,3,0,3,2,1].
&) 14n bén thir hai, tAm bia i du tién c6 A; > 0 vin 12 tm bia 1. Qu4 trinh anh hwdng nhu sau:
- Sirc cong phé 1én céc tAm bia thir 1,2, 4,5,6 lan lugt 12 5,4,0,0,0.
- Do bén cac tim biala 4 = [0,0,0,3,2,1].
 1An bén thir ba, tAm bia i ddu tién c6 A; > 0 1a tdm bia 4. Strc cdng phé 1én c4c tAm bia tht 4,5, 6
14n luot 12 5, 4, 1. Khi ndy tét ca cac tim bia déu bj phé huy.
Rang bugc:
- C630% sb test tmg v&i 30% s6 diém c6 N, K < 30; 4; < 30.
- 20% sb test tiép theo tmg véi 20% sé diémco K = 1.
- 30% sb test tiép theo g vé&i 30% s6 diém c6 N < 1000.
- 20% sb test con lai v&i 20% sb diém khong c6 rang bugc gi thém.
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