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SO GIAO DUC VA PAO TAO Kl THI CHQON HQC SINH GIOI LOP 9 CAP THANH PHO

HA NOI NAM HQC 2023-2024
Ngay thi: 21 thang 01 nam 2024
(Pé thi ¢ 04 trang) Thoi gian lam bai: 150 phut
TONG QUAN BAI THI
A bexs Tén file Tén file Tén file <X

STT Ten bai chwong trinh dir liéu vao két qua ra biem

1 Hba hoc HOAHOC.* HOAHOC.INP HOAHOC.OUT 5

2 | U6c chung 16n thir hai | UOCCHUNG.* | UOCCHUNG.INP | UOCCHUNG.OUT 5

3 | Tro choi TROCHOL.* TROCHOI.INP TROCHOI.OUT 4

4 | Thir thach robot ROBOT.* ROBOT.INP ROBOT.OUT 3

5 | Tap doan tét DOANTOT.* DOANTOT.INP DOANTOT.OUT 3
Chit y: Diu * dwoc thay thé boi PAS, CPP, PY ciia ngon ngir ldp trinh dwoc sir dung twong irng la Pascal,
C/C++ hodc Python.
Bai 1. (5,0 diém) Héa hoc >

Cho phuong trinh héa hoc sau:

3Fe + 20, - Fe;0, -
Trong phuong trinh hda hoc trén, cir 3 mol Fe phan tng véi 2 mol 0, tao ra 1 mol Fe;0,.
Yéu cau: Cho a mol Fe va b mol 0,, tinh s6 mol Fe;0, duoc tao ra.

Dit li¢u vao tir file vin ban HOAHOC.INP:
- Dong dau tién chira mot s6 nguyén duong a 1a s6 mol Fe;
- Dong thtr hai chira mot s6 nguyén duong b 1as6 mol 0, (a, b < 1000).
Két qud ghi ra file vin ban HOAHOC.OUT: Gom mat sb nguyén 1a phan nguyén cia sé mol Fe;0,

duoc tao ra.
Vi du:
HOAHOC. INP HOAHOC.OUT
) 10 3
) 10

Bai I1. (5,0 diém) Uéc chung 16m thir hai
Cho hai s6 nguyén duong a va b.
Y&u ciu: Trong cac udc s6 chung nguyén duong ctia a va b, hiy dua ra sb 16n thi hai. Néu khong
tdn tai s6 can tim, inra —1.
Dit liéu vao tir file van ban UOCCHUNG.INP:
- Dong dau tién chira mot s6 nguyén duong a;
- Dong tha hai chita mot s6 nguyén duong b (a, b < 10'2).
Két qua ghi ra file vin ban UOCCHUNG.OUT: Mot sé nguyén duy nhét 1a két qua caa bai toan.

Vidu:
UOCCHUNG. INP | UOCCHUNG. OUT Giai thich
30 5 Cac udc chung cua 30 va 40 la: 10,5,2, 1.
40 Vay udc chung 16n thir hai 1a 5.

Rang bugc:
- C0680% s test tng véi 80% s diém ¢ a, b < 1000;
- 20% sb test con lai vai 20% sb diém khdng c6 rang bugc gi thém.
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BAi 111. (4,0 diém) Tro choi
- Trong mét tro choi hudn luyén tha, m&i nguoi choi s& s& hitu mot con thd va s& huan luyén dé con
thu cua minh c6 diém sicc manh 16n nhat. Nguoi choi c6 M phut huan luyén con tha caa minh:
- CO N Ki ning ngudi choi c6 thé liwa chon dé huin luyén cho con thi;
- M®i phat huan luyén ki nang thi i, con tha s& dugc ting thém e; diém strc manh (c6 thé Iya chon
huan luyén mot ki nang nhiéu lan);
- V6i ki nang thir i ma con thd duoc huin luyén lan dau, con tha s& duoc ting thém s; diém stc
manbh.
Yéu cau: Hay l1én phuong an huin luyén trong M phut dé diém sicc manh caa con tha 1a 16n nhat.
Dit li¢u vao tir file van ban TROCHOI.INP:
- Dong dau tién chira hai s6 nguyén duong N,M (1 < N <1051 <M < 10°) la sO luong ki
nang va thoi gian hudn luyén cho thu
- N dong sau, dong thir i chira hai s6 nguyén duong s;, e; (s;,€; < 10%;1 < i < N) la diém stc
manh duoc tang khi huén luyén ki nang 1an dau va diém stc manh cia ki nang.
Két qua ghi ra file van ban TROCHOIL.OUT: Sé diém strc manh t6i da c6 thé dat dugc.
Vidu:

TROCHOI.INP | TROCHOI.OUT Giai thich

34 23 Huan luyén ki ning 2 trong 3 phlt va ki ning 3 trong 1

2 2 phut.

25 Tong diém stic manh ‘

51 - Huan luyén ki nang 2trong 3 phit: 2+ 5 x 3 =17,
- Huan luyén ki ning 3 trong 1 phit: 5+ 1 x 1 = 6;
Tong diém sic manh dat dugc: 17 + 6 = 23.

Rang bugc:
- CO 40% sb test tng v6i 40% s6 diém thoa man: M = 2;
- 40% sb test khac wng véi 40% s diém thoa man: M < 100;
- 20% s test con lai tng véi 20% s6 diém khdng cd rang bugc gi thém.

Bai IV. (3,0 diém) Thir thach robot

C6 mat ban db dang ludi 6 vudng gdm N dong va M cot, cac dong danh sb tir
trén xuong dudi, tir 1 dén N; cac cot danh so tur trai sang phai, tir 1 dén M; 6 &

dong thir i va cot thir j duoc goi la 6 (i,)) vaco giatri la A(i, j). 2 >

Robot dang ¢ 6 (1,1), can di chuyén dén 6 (N, M). Tuy nhién, trong mdi lugt 5 !
di chuyén, néu robot ¢ 6 (i, j), chi dugc phép di chuyén sang 6 (i,j + 1) hoac 6

(i+1,j)hoicd (i +1,j + 1).

Cho mot s0 nguyén dwong K. Robot ¢6 Q thir théch, trong thir théch thu i, cho mot s6 nguyén x va
robot can di chuyén tir 6 (1,1) t6i 6 (N, M) sao cho di qua nhiéu nhat cac 6 co gia tri chia K du x.

Yéu cau: Hay gilp robot dua ra sé luong 6 nhiéu nhit c6 thé di qua thoa mén yéu cau dé bai.
Dé ligu vao twr file van ban ROBOT.INP:

- Dong dau chta bon sé nguyén duwong N, M, Q, K (N,M < 1000; Q < 10%; K < 10°) twong ng

1a kich thudc ciaa ludi 6 vudng, sé lugng thir thach va s K cho trudc;

- N dong sau, mdi dong chira M s6 nguyén duong md ta cac gia tri cua ban do ludi 6 vudng. Céc

sb c6 gia tri khong quéa 10°;

- Q dong tiép theo, mdi dong chira mot s6 nguyén mo ta sé x (0 < x < K) cua mdi thir thach.
Két qud ghi ra file vin ban ROBOT.OUT: Gém Q dong, mdi dong gom mot s nguyén la sé luong 6
nhiéu nhat thoa man yéu cau dé bai.

Vi du:
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_/_ /ROBOT.INP ROBOT . OUT Giai thich

3426 5 - Thir thach 1: Tim céch di sao cho di qua nhiéu nhét cac 6
1117 3 chia 6 du 1. Co thé di theo cach sau:

28091 1117

1323 28091

1 1323

2 bi qua cac 6 dugc boi den va co 5 gié tri thoa mén la:

1,1,1,7,1.

- Thtr thach 2: Tim cach di sao cho di qua nhiéu nhét cac 6
chia 6 du 2. Co the di theo cach sau:
17

1
3
5 3 gia tri thoa man la: 2, 8, 2.

Rang bugc: «

- C0620% sb test tng v6i 20% sb diém co N = 1;

- 20% sb test tng vai 20% sb diém c6 N = 2;Q < 103;

- 30% Scf) test ang véi 30% s di,éché N,M,K < 300; >

- 30% s0 test con lai véi 30% so diém khong cd rang budc gi thém.

Bai V. (3,0 diém) Tap doan tét (
~ Mot doan thang dugc mo ta bang mot cap sé nguyén [L, R]. Hai doan thang duoc goi la giao nhau
néu chung co it nhat mét diém chung.

Mot tap doan tot 1a tap cac doan thang sao cho voi mdi mot doan thang trong tap, déu giao nhau
Vi it n’hét mot doan thang khac trong tap dé (coi tap doan thang chi c6 mot doan théng duy nhat la tap
doan tot). Vi du, tap {[1,3], [4,5],’[5,7], [5,’,4]} hay {[1,4], [2,3]} la mot tap doan tot, con {[1,4],[3,5],
[6,7]} thi khong phai la tap doan tot. P tot cia mot tap doan tot 1a s6 lugng cac doan trong tap do.

Lueu y: Hai tap doan tét ¢6 it nhat mot diém chung s& duoc gop thanh mot tap doan tét.

Yéu ciu: Ban dau tap doan thang khong c6 doan thang nao. Cho N doan thang, méi lan lay mot
doan thang theo thir tu thém vao tap doan thang, yéu cau tinh tich d6 tot cua cac tap doan tot duoc sinh
ra tir tap doan thang hién tai. Do ket qua rat 16n, in ra phan du ciia dap 4n sau khi chia cho 10° + 7.
Di# ligu vao tir file viin ban DOANTOT.INP:

- Dong dau tién chira s6 nguyén duwong N (N < 10°) 1a s6 doan thing lan luot duoc thém vao;

- N dong tiép, mdi dong chtra hai s6 nguyén duong L, R (L < R < 10%) mé ta mot doan thang.
Két qua ghi ra file van ban DOANTOT.OUT: Gém N dong, dong tht i (1 < i < N) chira mot s6
nguyén la két qua theo yéu cau dé bai khi thém doan thang thu i.

Vi du:
DOANTOT . INP | DOANTOT . OUT Giai thich
6 1 - Lan 1: C6 1 tap doan tot 1a {[1,3]}. Vay két qua 1a 1.
13 1 - Lan 2: C6 2 tap doan tot 1a {[1,3]} va {[4,5]}. Vay két qua la
45 2 1x1=1.
5 7 4 - Lan 3: C6 2 tap doan tot 1a {[1,3]} va {[4,5], [5,7]}. Vay két
3 4 4 qualalx2=2 ’
8 10 8 - L'gln 4: C6 1 tap doan tot la {[1,3],[4,5],[5,7],[3,4]}. Vay
9 11 ket qua la 4 ) \
- Lan 5: C6 2 tap doan tot la {[1,3],[4,5],[5,7],[3.,4]} va
{[8,10]}. Vay két quala4 x 1 = 4.
- Lan 6: C6 2 tap doan tot 1a {[1,3],[4,5],[5,7],[3,4]} va
{[8,10],[9,11]}. Vay két quala 4 x 2 = 8.
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ng bujc:
- C6 20% sb test tuong ung véi 20% s6 diém co L = R; N < 30;
- C6 30% sb test tuong g véi 30% sb diém c6 R < 1000;
- C0620% s6 test twong (ng véi 20% s diém cd N < 2000
- C0630% sb test wong tmg v6i 30% sb diém khong c6 rang budc gi thém.

---------- Hét ---------
Cén bg coi thi khdng gidi thich gi thém.
HO 8N TT SINN ..o, SO A0 daNN:....veeeeeeeeeeeeeeeee
Ho tén va chit ki caa can bo coi thi sb 1: Ho tén va chit ki cua can bo coi thi sb 2:
y
/ Va
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