Tuyén tip bd dé tw luyén tinh hoa thuat toan 6n thi HSG cia TOPLEARN TopLearn.VN
ON THI : PE THI THU HSG SO 01 (BANG A - THCS)
HSG |
: Mon: Tin hoc
LUYEN TAP | Tong hop dé 6n thi hoc sinh gici chdt lwong
! J
TONG QUAN PE THI
STT Tén bai Tén tep Tentep Ten tep Piém
chwong trinh dir li€u vao ket qua ra

1 Trong cay TREE.* TREE.INP TREE.OUT 6,0

2 HJoi cho trung thu FEST.* FEST.INP FEST.OUT 5,0

3 Phuc hoi cip RCP.* RCP.INP RCP.OUT 4,0

4 Slime SLIME.* SLIME.INP SLIME.OUT 3,0

5 Cong Dich Chuyén | PORTAL.* PORTAL.INP PORTAL.OUT 2,0

Chii y: Diu * dwoc thay thé bgi CPP, PY ciia ngon ngit ldp trinh dwoc sie dung twong teng la C/C++ hodc

Python.

Cau |. Trong cay (6,0 diém)

Béc Hung c6 mot khu vudn gom N cdy, mdi cdy c6 mot chiéu cao. Bac Hung mudn chon tit ca cac ciy
dac biét trong vuon dé tr6ng thanh mot hang cay moéi. Mot cay dugc goi la cay dac biét néu chiéu cao cta no 1a
mot s6 nguyén td. Dé cac cay tiép xuc voi anh sang tot nhat, bac Hung quyét dinh bé tri vi tri cac cay dic biét
theo quy tic sau:

Buée 1: Chon cdy cao nhét dat lam méc,

Budre 2: Céy cao tiép theo dit & bén trai cia mdc
Buwée 3: Cay cao tiép theo dat & bén phai cuia moc
Qua trinh dat luan phién sang trdi roi sang phdi duoc lap di lap lai cho dén khi trong hét toan bo

s0 cdy dac bigét.

Yéu cau: Cho truéc sé luong va chiéu cao cia N ciy trong vudn, hiy 1ap trinh gitp bac Hung in ra chiéu cao cua

cac cay trong hang cdy mai theo thir ty tir trai sang phai.

Dit ligu vao tie file van ban TREE.INP

- Dong dau tién chira s6 nguyén N(1 < N < 10°)

- Dong tiép theo Ia N s6 nguyén duong hy, hy, ..., hy (1 < h; < 10°) biéu dién chiéu cao cia cac ciy

Két qud ghi ra file vin bin TREE.OUT:

- Mot dong duy nhét chira ddy chiéu cao cua cic cdy dic biét sau khi di xép thanh hang méi (tir trai sang
phai), cac s6 cach nhau mot dau cach. Néu trong vuon khong c6 bat ky cay dic biét nao, inra -1

Vidu:

TREE.INP

TREE.OUT

7
4 711 2 9 5 13

511 13 7 2

Cau 1. Hji che trung thu (5,0 diém)

Hoi cho Trung Thu ndm nay c¢6 gian tro choi "Vong quay may mian" rat dong khach !

C6 n ngudi xép thanh mot hang dai trude quay ban vé. Mdi nguoi trong s6 ho cAm mat to tién ménh gia
10, 20 hodc 50 nghin dong. Mot vé choi "Vong quay may man" c6 gid 10 nghin dong. Ngudi ban vé ban dau
khéng c6 dong nao trong tay, va phai ban vé 1an luot theo dung thir ty moi ngudi dung trong hang, dong thoi tra lai
du tién thira cho timg ngudi trude khi chuyén sang nguoi tiép theo.
Yéu cau: Hiy xac dinh xem nguoi ban vé co thé phuc vu hét ca hang (ban vé va tra du tién thira cho moi ngudi)

hay khong.
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Di li¢u vao tir file vin ban FEST.INP
- Dong dau tién la mot sb nguyén T (1 < T < 10) — s6 luong testcase;
- V&imbdi testcase, gom 2 dong
o Dong dau tién chua s6 nguyen n(ls<n< 105) — 56 nguoi trong hang
o Dong tiép theo chira n s6 nguyén, mdi sd bang 10, 20 hoic 50
Két qud ghi ra file vin ban FEST.OUT:
- GOdm N ky tu 1 loai sach sau khi sip xép. In ra T dong, mdi dong 1a YES hodc NO tuong tng voi két qua
cua tung testcase
Vidu:

FEST.INP FEST.OUT

1 NO
5
10 20 50 10 10

Cau I11. Phuc hdi cap (4,0 diém)

Cho hai s6 nguyén duong G val. Hay tim hai s6 nguyén duong a va b sao cho gcd(a,b) = G,
lem(a,b) = L,vaténg (a + b) la nho nhat c6 thé. Néu khong ton tai cip sd nao théa man, inra -1.
Dit liéu vao tir file vian bdn RCP.INP

- Mot dong duy nhat chira hai s6 nguyén G vaL (1 < G,L < 10'2).

Ket qua ghi ra file vian bdn RCP.OUT:

- .Inrahai s nguyén a va b (a < b) théa min dé bai. Néu khong c6 két qua, in ra -1.
Rang bugc:

- 40% sb test twong ung véi 40% s6 diem ¢o G, L < 103,

- 40% s test tvong (ng Vi 40% s6 diém ¢6 G, L < 107

- 20% s0 test twong tmg véi 20% s6 diém con lai khong co gidi han gi thém.
Vi du:

RCP.INP RCP.OUT
3 60 12 15

Cau 1V. Slime (3,0 diém)

Trong mot twa game nudi tha dang gy sbt, nguoi choi s¢ hitu n con slime, con slime thi i ¢6 chi s sirc
manh co ban 1a c;.

Luat choi: mét con slime c6 thé nudt mot con slime khac néu sttc manh hién tai caa n6 16n hon hoac bang
sirc manh cuaa con kia. Khi slime c6 stiic manh X nudt slime ¢6 sicc manh Y (X = Y), n6 hap thu mot phan sticc manh
ctia con moi, sac manh méi tré thanh X + 15 | (con bi nuét bién mt khoi ban choi).

Trong do |x] ki hiéu cho phép lay phan ‘nguyeén, lam tron XUOng tic s6 nguyén 16n nhat khong vuot qua x.
Yéu cdu: V6i mdi con slime, xac dinh xem c6 ton tai mot thir ty nudt cac con con lai sao cho n6 c6 thé nudt tron ca
n — 1 con slime kia, trd thanh slime duy nhét con sot lai hay khong.

Dit ligu vao twr file van bdan SLIME.INP:
- M6t dong duy nhat bao gdm mét sé nguyén n (1 < n < 10°) — s6 luong slime.
- Dong tha hai gom n s6 nguyén ¢; (1 < ¢; < 10°).
Két qud ghi ra file van bin SLIME.OUT:
- Inramét xau d6 dai n: ky tu thi i 12 T néu slime thtr i c6 co hoi trd thanh slime duy nhét con sét lai, ngugc

lai F.

Rang bugc:

- €6 60% sb test tuong tng v6i 60% sé diém con < 103

- CO6 40% sb test tuong tmg v6i 40% sb diém khong co gidi han gi thém.
Vidu:
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SLIME.INP SLIME.OUT Giai thich

4 FFTT - Slime 1: khong c6 slime nao yéu hon dé

1234 an trudc.

- Slime 2: chi &n dugc slime 1 (2 - 2+
0 = 2), sau d6 gap slime 3 (suc manh 3)
thithuavi2 < 3.

- Slime 3: an theo thttu 1l - 2 — 4

- Slime 4: manh nhit ngay tir dau nén an
dan3 - 2 - 1laxong

Cau V. Cong Dich Chuyén (2,0 diém)

Tai tram khong gian Aethelgard, cac ky su dang nd lyc khai dong mot Cong Dich Chuyén. He
thdng nay duoc cung cip ning luong bai hai 16i phan Gmg lugng tir doc lap 1a 16i A va 16i B.

Qua trinh khoi dong du kién dién ra trong N gidy. Tai gidy thir i, 16i A phong ra mot hat mang
murc nang lugng a;, va 16i B phong ra mot hat mang muc ning luong b; . Bé tranh qua tai, tram khdng
gian 4p dung mot ngudng an toan S dé phan loai hat:

- C4c hat c6 mtrc nang lugng nho hon S duoc goi 1a Hat Tinh.
) Cac hat co muc néng luong I6n hon hoac béng S duoc goi la Hat Dong.

beé Cf)ng~ Dich Chuyén mé ra, hé thong thu thap tu ~d(f)ng can trich xuat ra mot ghuéi nang lugng ‘Etr 161 A va

mdt chudi nang luong twong Gng tir 161 B. Hai chu6i nay phai thoa man cac di€u kién cyc ky khat khe sau:

1. Dong bg: Hai chudi trich xuat ra phai la day con chung cua 16i A va I6i B tinh den thoi diem hién
tai. (Nghia la hat thtr j cta chuoi trich xuat tu 16i A va 16i B phai cung loai Tink hodc cung loai
Don

2. On ﬁznh Trong chudi ning luong, cdc Hat Tinh bit budc phai xuat hién trudc cac Hat Pong.
(Khéng cho phép bat ky Hat Tinh nao dimg sau mot Hat Déng. C6 thé khuyét mot trong hai loai
hat).

Biét rang Cong Dich Chuyén can mét chudi niang lugng hop 18 co d6 dai it nhat 1a K dé kich
hoat.

Yéu cdu: Hay glup cac k¥ su tinh toan xem can it nhat bao nhiéu giay (tlnh tur gidy dau tién) dé hé thdng c6 thé thu
thap va trich xuat thanh cong mot chudi ning lugng hop 1é khai dong cong? Néu sau N gidy van khong thé khoi
dong dugc, hé théng sé bao 16i, hiy in ra -1.
Dit liéu vao tir file van bdn PORTAL.INP

- Dong dau tién chtra ba s6 nguyén duong N,S,K (1< K< N < 105 1< S < 107).

- Dong thir hai chira N sé nguyén duong a;, a,, ...,ay (1 < a; £ 10) l1a mic ning luong cac hat

cua 16i A.

- Dong thir ba chtra N s nguyén duong by, by, ..., by (1 < b; \le 10°) 1a mirc ning luong cac hat

cua 16i B.

Két qud ghi ra file vin ban PORTAL.OUT:

- Inra mot s6 nguyén duy nhit 1a sé gidy it nhat can thiét dé khoi dong cong. Néu khong thé, in ra -1.
Rang bugc:

- 60% sb test trong ung véi 60% sb diém c6 N < 1000.

- 40% s test con lai tuong ing voi 40% sb diém con lai khong ¢6 gidi han gi thém.
Vi du:

PORTAL.INP PORTAL.OUT Giai thich
78 4 5 Méy A banra: Tinh, Péng, Tinh, Tinh,
3104 7 9 2 15 Ppéng, Tinh, Déng.
25911286 May B ban ra: Tinh, Tinh, Péng, Tinh,

boéng, Péng, Tinh.
Nhin vao 5 hat dau tién ctia mdi may, ta co theé trich xuat
ra mQt chuoi chung gdm 3 Hat Tinh x€p ngay trudc 1 Hat
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Dong (tong ding 4 hat) nhu sau:
- Tir may A: Nhat Hat Tinh & céc gidy 1, 3, 4. Nhat Hat
bong & giay 5.
Twr may B: Nhat Hat Tinh ¢ cac gidy 1, 2, 4. Nhat Hat
Dong & giay 5.

Hét
Cdn bg coi thi khdng gidi thich gi thém; cdc dir liéu vdo la diing dan khong can kiém tra; lam bai véi cac tén tép
diing nhur quy dinh trong de.
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