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SO (3;}&(})1 DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT
QUANG NINH NAM HOQC 2023 - 2024
B , ) Mbon thi: Tin hoc (chuyén)
THI CHINH THUC (Danh cho thi sinh thi vao Truwong THPT Chuyén Ha Long)
Thoi gian lam bai: 150 phit, khéng ké thoi gian phat dé
(Dé thi nay c6 04 trang)
TONG QUAN DE THI
. . . Té Té¢ T Thi gi
Bai T ¢p P ¢p A gian|,..z
veal chuong trinh|  dir li¢u két qua ey b / test Bifm
1 | Toadd coor.* | coor.inp | coor.out |1024 MB| 1gidy | 3,0
2 | Poénsb gues. * gues.inp | gues.out (1024 MB| 1gidy | 3,0
3 | Uécsbd divi.* | divi.inp |[divi.out [1024 MB| 1gidy | 2,5
4 |Matmikhobdu| pass.* |pass.inp |pass.out |1024MB| 1gidy | 1,5

Déu * dugc thay thé béi pas hoic cpp hodc py twong img véi ngdn ngir lap trinh 14 Pascal
ho3c C++ hodc Python.

Hay Igp trinh gidi cdc bai todn sau:

Bai 1. Toa d¢ (3,0 diém)

Robét tham hiém Sao Hoa dang & diém c6 toa 4 (0,0) nhan dugc dong 1énh diéu khién tir Trai
Dit. Dong 1énh chi chira cac ky tu thuge tap ky tr {E, S, W, N}, mdi ky tu 1a mét Iénh di chuyén
véi quing dudng bing 1 don vi d¢ dai. Lénh E di chuyén vé huéng Déng, tirc 1a néu rébét dang &
toa d6 (x, y) thi sau khi thuc hién 1énh E robdt s& & toa 46 (x + 1,y). Lénh S di chuyén v& huéng
Nam, tirc 12 néu robét dang & toa dd (x, y) thi sau khi thyuc hién 1énh S robbt s& & toa do (x, y — 1).
Lénh W di chuyén vé huéng Tay, tic 12 néu robot dang ¢ toa a6 (x, y) thi sau khi thyc hién Iénh W
robdt s& & toa dd (x — 1,y). Lénh N di chuyén vé huéng Bic, tirc 12 néu robt dang & toa d¢ (x, y)
thi sau khi thuc hién 1énh N robdt s& & toa do (x,y + 1).

Hay xéc dinh toa do cia robdt sau khi BA
thurc hién Iénh di chuyen nhén dugc. y“C
Hinh vé& bén minh hoa viéc di chuyén cia
robot voi dong 1énh “ENENWWWS”, Sau 3
khi thyc hién robot s& tdi toa dd (—1, 1). = S
Dir li¢u: Vao tir t¢p vdn ban coor. inp -
dm mot dong chira x4u s mé ta don
2 Q g g > Dong

lénh. Céc ky ty cia xau s 1a céc chir cai T8y = ot a2 3 2| x
in hoa va thufc tip ky tu {E, S, W, N}.
Do dai clia xau s thufc doan tir 1 dén
10°. :

# =2




Két qua: Ghi ra tép vin ban coor.out hai sé nguyén twong tmg 14 hoanh d va tung d¢ clia
robdt sau khi thue hién 1énh di chuyén.

Vi du:

coor.inp coor.out
ENENWWWS -11

Rang bugc:
Cé 30% sb test tmg v&i 30% sb dlem théa mén: D§ dai cia x4u s khong vugt qua 100;

30% sb test khéc img véi 30% sb didm thoa man: T4t ca céc ky ti ciia x4u s déu glong
nhau, tuc 1a tAt ca céc ky ty cia xau s déu 14 E hoiic S hodc W hojc N;

o 40% sb test con lai tmg véi 40% sb didm: Khéng cé thém rang bugc nao.

Bai 2. Poin s6 (3,0 diém)
An va Chi dang choi mét tré choi doan sb nhur sau.

An nghi ra 4 sb nguyen dwong: s6 déu tién anh ta chQn 12 mot s6 nguyén duong bit ky, mdi sb
tiép theo béng s6 truée d6 cfng véi cing mot hing s6 dwong nao do Sau d6 An dua cho Chi mét
manh gnay ma anh ta d3 viét 3 s6 dugc chon ngau nhlen trong 4 s6. Chi s& th&ng néu doan diing
s6 con thiéu. Ban hay gitp Chi tim c4c s6 c6 thé 12 sb con thiéu.

Mot sb co the 14 s6 con thiéu néu né 1a sb nguyen ducmg va no cling véi 3 sb ghi trén manh gidy
c6 thé sip xép theo mot thir tu nao d6 sao cho mdi s6 ké tir sb thir hai tré di, bing sb lién k& truéc

d6 cong v6i cling mot hing s6 duong nao d6.

Dir li¢u: Vao tr tép van ban gues.inp gém mdt dong chira 3 ) nguyén a,b,c
(1 sab,c< 109) 1a 3 s6 dugc ghi trén manh gidy ma An dwa cho Chi. Dit liéu vao dam bao

ring s6 cdn thiéu ludn tdn tai.
Két qui: Ghi ra tép vin ban gues. out trén mdt dong chira cic sb c6 thé 1a sé con thiéu, theo
thir tur ting din.

Vidu:
gues.inp gues.out
4 6 8 2 10
10 1 4 7

Rang bugc:

e C630% sb test tmg véi 30% sb diém thoaman: b —a=c—b > 0;
e 30% sb test khdc g vé&i 30% sb diém théa man: 1 < a, b,c < 103;
o 40% sb test con lai tmg véi 40% sb diém: Khong cé thém ring budc nao.

Bai 3. Uéc s6 (2,5 diém)

Pé chuin bj cho cudc thi quan trong nhét trong nim, An da hoc cich tim s6 udc cia mot sb va
nhanh chéng h1eu dugc cac thuit to&n khdc nhau. Sau d6, trong qua trinh ty luyén tdp, An quyet
dinh tim hiéu méi quan hé giira m{t s0 va sb udc cua né.

Cho hai s6 nguyén duong n va k, hay tinh sb cip sb nguyén (x,y) véi 1 < x <y < n va théa
min ding thic:
kxd(x)xd(y)=xXy
trong d6 d(x), d(¥) l4n lugt 13 sb wéc nguyén duong cia x va y.
Ban hiy gitp An tinh sb c3p (x,y) nhu viy.



Dir ligu: Vao tir tép vén ban divi.inp gdm
mot d¢
(1=n<3x105%1<k<10%. . 0t dong chita hai s6 nguyén duong n va k

Két qua: Ghi ra tép vin ban divi.out mot sb nguyén 12 s cip s6 nguyén (x,y) cn tim,
Vidu:

divi.inp divi.out
BL.3 2
259 6

Trong vi dy thir nhittacén =8 vak = 3. C6 2 ciip (x,y) théa min 14 (3, 8) va (6,8). Chiing ta
hiy kiém tra 2 cdp nay:

e Véicip (x,y) = (3,8): S6 x = 3 ¢6 2 udc nguyén duong 1a 1 va 3, do d6 d(x) = 2. Sé
y = 8 ¢6 4 uéc nguyén duong 12 1,2,4 va 8, do 46 d(y) = 4. Vi k xd(x) X d(y) =
3X2x4=24vaxXxy=3x8=24nénk xd(x)xd(y)=xXy;

e Véicip (x,y) = (6,8): Sé x = 6 c6 4 uéc nguyén duong 14 1,2, 3 va 6, do d6 d(x) = 4.
S6 y = 8 c¢6 4 udc nguyén duong 13 1,2,4 va8,do d6 d(y) = 4. Vik x d(x) X d(y) =
3X4X4=48vaxXy=6x8=48nénk xd(x) xd(@y)=xxy.
Trong vi du thir hai ¢ 6 cip cin tim 1a: (9,9), (9, 18), (9, 24), (18, 18), (18, 24) va (24, 24).
Rang budc:
o C620% sb test img v6i 20% sé diém théoa mén: 1 < n < 100;
e 20% sb test khac img véi 20% sb diém théa mén: 1 < n < 600;
e 20% sb test khac tmg véi 20% sb diém théa man: 1 < n < 4000;
e 20% sb test khic tmg véi 20% sb diém théa man: 1 < n < 10%;
o 20% sb test cdn lai tmg véi 20% sb diém: Khéng c6 thém rang budc nao.

Bai 4. Mat ma kho bau (1,5 diém)

Gén day nhém cua An da khdm pha ra mét kho bau trén mdt hbn dao hoang. Trén canh cira 16i
vio, An thiy co ghi mt xdu nhj phin s (x4u chi chira cac chix s6 0 va 1). Ky hi¢u |s] 1a 4% dai cua
xau s, tirc 12 sb ky tu ctia xdu s. Cac ky tu ciia xéu s duge danh chi sb tir 1 dén |s|. '

Sau khi nghién ciru cac tai li¢u va ban thao cd, An biét dugc mat ma dé md cira kho bau nay 1a

mot bd 4 so 4,1y, 2, 12, trong d6 [l1,r1] va [lz,rz] 1a hai doan chir sé khac nhau cua xdu s. Hai
doan nay phél c6 cung d¢ dai va dai nhat c6 thé, hon nifa tdng céc chit sé cia hai doan phai bing
nhau. Cu thé, mat ma ctia kho bau 12 4 s6 Iy, 73, 5, 13 sao cho:

e 1<, s <|slvalslh, <n<|s|;
. [ll, r1] va [l, ;] 12 hai doan khic nhau clia s, tirc 1a [y # I; hodc ry # 13;

L4 — 11 =r - lz;
® + Sl]_"'l ol + Sr1 - slz + slz+1 + + Sr'z)
e 1 —1, 16n nhit.

Theo nhu An tlm hiéu dugc tir ban thao, neu ¢6 nhidu bd 4 sé thoa mén thi bét ky bd nao trong
chiing déu cé thé 1am mat ma. Bay git An cin tim mét ma cho kho béu, nhung anh &y khong the
tim dugc néu khdng c6 sy gitp d& ciia ban. Ban hiy gitp An tim mat ma cua kho bau.

Dir li¢u: Vao tir tép vin ban pass. inp. Dong d4u tién chira sé nguyen t(1<st< 5) 1a s test.

MGi démg6 trong ¢t dong tiép theo chira mét xau nhj phén s (xau s chi bao gdm céc chirs6 0,1val <
Is] < 10°).



Két qua: Ghi ra tép van ban pass.out. Véi mdi test, m két qua trén mot dong: neu khong ton

tai mot bd 4 s6 nhur vay thi in ra —1, nguoc lai in ra 4 s6 Uy, my, 1,1, 12 mat ma can tim. Néu ¢
nhidu cau tra 16i thi in ra mot cAu tra 1oi bét ky trong s6 chiing.

Vi du:
pass.inp pass.out
3 1-5-24-6
1ELEEELE 2536
010101 =l
1

Trong test dau tién, doan [1, 5] ing véi x4u con “1 11117 vadoan [2, 6] img v6i x4u con “11111”

13 hai doan khéc nhau c6 cung d9 dai va c6 cung tdng céc chir s6 bing 5. Khong tdn tai hai doan
nao c6 do dai 16n hon théa mén tit ca cac didu kién.

Trong test thit hai, doan [2, 5] img véi x4u con “1010” va doa.n [3 6] umg véi x4u con “0101”

1a hai doan khéc nhau c6 cing d dai va co cung tdng c4c chir s bing 2. Khong tdn tai hai doan
nao c6 d9 dai 16n hon thda mén tht ca céc diéu kién.

Trong test thit ba, khong tdn tai hai doan nao thoa mén tét ca cc diéu kién.
Ring budc:-
o Cb625% sb test tng voi 25% sb diém thoa man: Tong do dai tit ca cac xdu s khdng vuot
qua 50;

e 25% sb test khac umg véi 25% s6 diém thoéa man: Tong dd dai tit ca cc xau s khong vugt
qua 500;

e 25% sb test khac tng véi 25% sb diém thoa man: Tong d¢ dai tit ca céc xau s khong vuot
qua 10%;
o 25% sb test con lai img véi 25% sb diém: Khong c6 thém rang budc nao.

Hét

Thi sinh khéng duwgc ste dung tai liéu. Cdn b coi thi khdng gidi thich gt thém.



