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GIAO DUC VA PAO TAO Ki THI CHON HOQC SINH GIOI TiNH LOP 9
NGHE AN NAM HQC 2022 - 2023
Mon thi: TIN HQC
PE CHINH THUC Thoi gian: 150 phat (khéng ké thoi gian giao dé)
(Pé thi gom 4 trang)
Tong quan bai thi
A s : A . . Thoi A1
Tén bai File nguon File Input File Output gian Bo nhé
Cap s nguyén té cung nhau | NTCN.* NTCN.Inp NTCN.Out 1 giay | 1024MB
Hang cay san truong HangCay.* HangCay.Inp | HangCay.Out 1 giay | 1024MB
Tro choi chon bong ChonBong.* ChonBong.Inp | ChonBong.Out | 1gidy | 1024MB
Mat d6 xuat hién cao MatDo.* MatDo.Inp MatDo.Out 1giay | 1024MB

Phin mé rong .* dugc thay thé bang Pas, Cpp, Py tng v6i cac ngdn ngit lap trinh Pascal, C++, Python.
Hay lap trinh giai cac bai toan sau:

Cau 1. (6 diém) Cip sb nguyén to cung nhau

Tuén 1a mot hoc sinh rat yéu thich Tin hoc. Udc mo cta ciu sau nay 1a tr¢ thanh mot 1ap trinh vién
tai nang. Tuan thudng xuyén tim hiéu cac thong tin, sy kién lién quan dén Cong nghé. Mot sy kién cong
nghé ndi tiéng trén toan thé gidi trong thoi gian gan day 14 su ra mat robot thdng minh ChatGPT cua cong
ty cong nghé OpenAl Tuin ciing rat to mo vé ChatGPT nén da sir dung dé giai bai toan. Bai todn ma
Tu4n dua cho ChatGPT nhu sau:

Cho $6 nguyén dwong n. Tim s6 lieong Cac s6 nguyén diong x nhé hon n théa man: x va n 1a hai sé
nguyén té cing nhau (tize la wéc chung I6n nhat cia x van bang 1).

That 1a tha vi, khi Tuin nhap n = 5. ChatGPT dua ra két qua 1a: C6 4 sb, cu thé 1a cac sb: 1, 2, 3, 4.

Tuin mudn cic ban 1ap trinh giai bai toan ndy dé cung kiém tra két qua ctia ChatGPT nhé.
Dix liéu cho trong tép van ban NTCN.Inp gém mot sé nguyén duong n (2 < n < 2 x 107).
Két qua ghi ra tép van ban NTCN.Out gém mét s6 nguyén duy nhét 1a sb lugng cac s6 nguyén duong x,
nho hon n va nguyén té cting nhau véi n.

Vi du:
NTCN.INP NTCN.OUT Giai thich Hinh minh hoa robot ChatGPT
5 4 n = 5,trong 4 6 1, 2, 3, 4 nho hon n.
C6 4 sb thoa man: x = 1,2,3,4 la cac @ OpenAl (e ' ’
s6 nguyén tb cung nhau véi n. ( | l
10 4 n = 10,trong9s6: 1,2,3,4,5,6,7,8, ChatGP‘T i S
9 nhé hon n. C6 4 sb théa man: x = q,
1,3,7,9 la cac sé nguyén té cung nhau -_—
Voi n.
Gidi han:

e C050% sb test ung véi 50% s6 diém thoa mén: 2 < n < 2000.
e C040% sb test ung véGi 40% sb diém thoa man: 2000 < n < 2 x 10°.
o C06 10% s test ing véi 10% sé diém thoaman: 2 x 106 < n < 2 x 10°.
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U 2. (5 diém) Hang cdy san truong
Ngéi truong ctia Tuan chuan bi ki niém ngay thanh lap truong. Nha truong da trong mot hang cay
xanh trong rat dep. Hang cay gém n ciy xanh duoc danh sb thir tu tir 1 dén n (theo huéng tir trai sang
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phai) va cach déu nhau, tirc 1a khoang cach giita hai cay ké nhau 1a khong doi.

PP PYePP

(Hinh minh hoa cho hang cdy xanh)

Dé tudi nudce cho cdy, nha truong c6 ké hoach lap dit m (1 < m < n) voi tudi nudc ty dong. Voi
nuée thir i (i = 1,2,3,...,m) duoc lap tai vi tri cdy thir X; thi ¢ thé tudi nude cho cdy thir X;va R; cay
lién ké bén trai va R; cay lién ké bén phai voi nudce do, tac 1a voi thir i s& tudi nude duoc cho cy thi j

néu |j — x;| < R;. R; duoc goi 1a ban kinh tudi nudc caa voi thi i.
Cho biét vj tri 1ip m voi nudc tai m cay ¢ sb thir tw 1a X;, Xy, oo, Xy (1 < Xy < Xy < - < Xy
n) va cac ban kinh tudi nuée 1a Ry, Ry, ..., Ryy (1 < Ry, Ry, ..., R,y < 100).

Yéu cau: Tinh xem, ¢6 bao nhiéu cay dugc tudi nudce khi Iép m voi nude ty dong nhu trén. M4t cay dugc

tudi nudc néu co it nhat mot voi nude cd thé tudi nude cho cay do.

Dik liéu cho trong tép vin ban HangCay.Inp gom:

e Dong 1 ghi hai s6 nguyén duong n vam (2 < n < 2000; 1 <m < n) tuong (ng 1a s6 cay va s voi

nudcC.

e m dong tiép theo, dong thir i (i = 1,2, ...,m) ghi hai sé nguyén X;, R;. Trong d6 X; 1a sé thir ty cua

cay dat voi nudc tha i, R; 1a ban kinh tudi nudc.

Két qua ghi ra tép van ban HangCay.Out gdm mot s6 nguyén duy nhat 13 sb cay duogc tudi nude.

Vidu:
HangCay.Inp HangCay.Out Giai thich
8 2 6 ;
- =
51
1 2 3 4 5 6 7 8
Voi 1l Voi 2

o Voinuéce 1 dit tai cay thir 2, c6 thé tudi nudc cho céc
cay thua: 1, 2, 3, 4.
o Voi nudc 2 dit tai cdy thir 5, ¢6 thé tudi nude cho céc
cay thu: 4, 5, 6.
Viy ¢6 6 cay dugc tudi nudc.

Gidi han:

e C0 30% sb test ang vai 30% s6 diém théaméan 2 < n < 200; m = 1.

e C0 30% s test tng véi 30% s6 diém théa min 2 < n < 200; 2 < m < n; khdng c6 hai voi nuéc tré
Ién c6 thé clng tudi nudc cho 1 cay.

o C0 40% s test ung véGi 40% sb diém thoa man 200 < n < 2000;2 < m < n.
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au 3. (5 diém) Tro choi chon bong

Ngay thanh 1ap Poan 26/3 sip dén. Tuan cung nhém ban cta minh duoc giao thiét ké mot tro choi
tri tué danh cho cac doan vién trong truong. Sau mot thoi gian tim hiéu va nghién ctru, nhom cta Tuan di
xay dung mot tro choi c6 ndi dung nhu sau:

Mét ré bong cé n qua béng. Cac qua bong duwoc danh sé tir 1 d@én n. Qud bong thiz i ¢6 mau dwge
ma héa béi mét s6 nguyén duwong ¢; (1 < ¢; < k), trong dé k 1a s6 mau khac nhau trong n qud bong. Moi
lan choi, nguoi choi sé chon hai qua béng khdc mau trong ré béng va dwa hai qua bong nay ra khoi ré.
Ngueoi choi sé dieng lai khi trong ré khéng con qua béng ndo hodc khéng c6 hai qua béng khdc mau. S6
béng duoe lay ra khéi ré la sé diém cia ngwoi choi.

Tuén ciing nhém ban mudn biét nguoi choi c6 thé dat duge diém 16n nhét 12 bao nhiéu? Ban hay lap
trinh dé tim két qua nay nhé.

Yéu ciu: Dua ra s6 diém 16n nhat ma nguoi choi co thé nhan duoc.

Dir liéu cho trong tép van ban ChonBong.Inp gom:

e Dong 1 ghi hai s6 nguyén n va k (2 < k <n < 2 x 10°) tuong tng la s6 qua bong trong ré va sé
mau khac nhau cua n qua bong.

e DONg 2 ghi n s6 nguyén duong c;, ¢y, ..., ¢, (1 < ¢; < k) twong tng |a m& mau cia n qua bong.

Két qua ghi ra tép vian ban ChonBong.Out gém maot s6 nguyén duy nhat 1a sé diém Ion nhit ma ngudi

choi ¢6 thé nhan dugc.

Vi du:
ChonBong.Inp | ChonBong.Out Giai thich Hinh minh hoa r6 bong
62 4

o Lan 1: Chon qua béng thir 1 va thir 2 véi ma mau
122111 twong tng 1a 1 va 2.
o Lan 2: Chon qua bong thir 3 va thir 4 véi ma mau
tuong Ging 1a 2 va 1.
Trong r6 bong lic nay con 2 qua thir 5, 6 déu c6
ma& mau bing 1.
Trd choi két thuc va ngudi choi duoc 4 diém.

Day 1a s6 diém cao nhat ma ngudi choi ¢ thé nhan
duoc.

43 4 o Lan 1: Chon qua bong thir 1 va thir 3 vi ma mau
3312 tuong ang la3 va 1.
o Lan 2: Chon qua béng thir 2 va thir 4 v6i ma mau

twong trng 1a 3 va 2. -
Trong r6 bong ltc nay khéng con qua bong nao.
Trd choi két thuc va ngudi choi duoc 4 diém. %@

Day 14 s diém cao nhit ma ngudi choi c6 thé nhan
duoc.

Gi6i han:

e C0 20% sb test ung véGi 20% s diém thoaman 2 < n < 2000; k = 2.

e CO0 30% sb test ung vé6i 30% sé diém thoamén 3 < n < 2000; k = 3.

e C0 30% sb test ung véi 30% s6 diém théaméin 4 < n < 2000;3 < k < n.

e C0 20% sb test ung vé6i 20% s diém thoa man 2000 <n <2 x 10%3 <k < n.
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U 4. (4 diém) Mat d6 xuét hién cao

Trd choi chon bong ma nhom ciia Tudn thiét ké duge ban bé va gido vién trong trudong danh gia rat
cao. Sau thanh céng nay, Tuén cung nhém ban tap trung hoc tap dé thi vao 16p chuyén tin cia mot truong
chuyén danh gia trong tinh. Nhitng bai tip ma Tuan lam déu yéu ciu k¥ ning thiét ké thuat toan chuyén
nghiép. Mot trong cac bai tap ma ban 4y dang xdy dung thuét toan cé ndi dung nhu sau:
, ..., z". Mgt chudi con X (go”‘m cac ki
tw & vi tri lién tiép) cua S duoc goi 1a mét chudi c6 mdr dé xudt hién cao néu trong chudi X c6 mét ki tir
ma sé lan xudt hién cua ki tw dé nhiéu hon sé céc ki tw con lai trong chudi X.

Vi du: chudi S = “abbbabced”, chudi con X = “abbbabc” 1a mét chudi c6 mdr dé xuat hién cao,

!

Cho chudi ki tw S chi gom cdc ki t chit cdi latinh thuong tir'a

vi €6 ki tu ‘b’ xudt hién 4 lan, sé cac ki ti con lai bang 3. Néu X = “abbbabce”, ki tu xudt hién nhiéu lan
nhat 4 lan (ki te ‘b’) va s ki tw con lgi 1a 4. Do vdy chudi X = “abbbabce” khéng phdi la mét chudi cé
mat d xudt hién cao.

Yéu cau: Tim mét chudi con X (gom céc ki tuw ¢ vi tri lién tiép) cia S la mét chudi ¢é mdt do xudt
hién cao va d¢ dai lom nht.

Tuén ciing dd c6 thut toan ciia minh, con ban thi sao? Hiy lap trinh giai bai toan trén dé d6i chiéu
két qua nhé.
Dir liéu cho trong file van ban MatDo.Inp géom mat chudi ki tu S chi gdm cac ki tu chit cai latinh thuong
va c¢6 do dai khong 16n hon 2 X 10°,
Két qua ghi ra file vin ban MatDo.Out gdm mét sé nguyén duy nhét 1a do dai cua chudi X tim duoc.
Vi du:

MatDo.lInp MatDo.Out Giai thich
abbbabced 7 Ta c6 thé chon chudi X thoa man 1a;
X = “abbbabc” hoic X = “bbbabce”.
ababab S Ta c6 thé chon chudi X thoa man 1a;

X = “ababa” Vi ki tu ‘@’ xuét hién 3 1an, s6
cac ki tu con lai la 2.

hoic X = “babab” Vi ki tu ‘b’ xuét hién 3
1an, s cac ki tu con lai 14 2.

abc 1 Ta c6 thé chon chudi X thoa man 1a;

X = “a"vikitu ‘@’ xuat hién 1 1an, sé céc ki
tu con lai 1a 0.

hoic X = “b”, X = “c” déu thoa man.

Gidi han:
e C0 30% sb test ung véGi 30% sé diém thoa man:
Chudi S chi gdom céc ki tu thudc tap 3 ki ty {'a’,‘b’, ‘c’} va do dai chudi S khéng qué 2 x 103.
o C0630% s test ing véi 30% s diém thoa man:
Chudi S chi gom cac ki tu chir cai latinh thuong va do dai chudi S khéng qué 2 x 103.
o C0640% sb test ing véi 40% sb diém thoa man:
Chudi S chi gdom cac ki tu chir cai latinh thuong va do dai chudi S khong qué 2 x 10°.

Hovaténthisinh ...........ccooiiiiiiiiiiiii i, Sé baodanh:.......................
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