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ON THI
HSG

LUYEN TAP

PE THI THU HSG SO 01 (BANG B - THPT)
Mon: Tin hoc

Tong hop dé 6n thi hoc sinh gidi chat lwong

TONG QUAN PE THI
STT Tén bai Tén tep Tén tép Tentep Piém
chwong trinh dir li€u vao két qua ra
1 Phén sb FRAC.* FRAC.INP FRAC.OUT 6,0
2 Phin tir trung tim CENTER.* CENTER.INP CENTER.OUT 5,0
3 Béan bong BALLS.* BALLS.INP BALLS.OUT 4,0
4 Pong b dir licu PLCS.* PLCS.INP PLCS.OUT 3,0
5 Dao choi thanh phé WALK * WALK_.INP WALK.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 |. Phén s (6,0 diém)

Hung Phi Nhon 1a m6t cdu hoc tro cham chi. Mt hém, Hung dang hoc vé phan s6 va nghi ra mot cach "rat
gon" rat dac biét. Neu tir sO va mau so c6 chung moét chit so, Hung s€ gach bo chit s6 do ¢ ca tir va mau.

Vi du: Hung rat gon phén s6 2 bang cach gach bo chit s6 6 & ca tr va mau, thu duogc %. That bét ngo, phan
s6 méi van co gia tri bang phan s6 ban dau: g = %
Tuy nhién, cach lam nay khong phai lac nao ciing dung. Chang han, voi ;—i, néu gach bo chir s6 2, ta dugc

1 12,1
—, nhung: — # -
4 247 4

Yéu cau Cho phén sb % v6i 10 < a < b < 99. Hiy kiém tra xem phén s d6 c6 phai 1a mot phan sb ky la hay khong,
tire 12 ton tai mot chir s6 chung c6 thé gach bo & ca tir va mau sao cho gia tri phan s6 khong thay doi.
Lueu y: Khong xét trieong hop tam thwong khi chir s6 bi gach bé la 0 ¢ hang don vi ciia cd tir va mau. % - g chi la
phép rit gon thong thwong bang cdch chia ca tir va mau cho 10, nén khéng dwoc coi la phan s ky la.
Dit liéu vao tir file van ban FRAC.INP

- Dong dau tién chira s6 nguyén duong T (1 < T < 105) — s6 lugng bo test.

- Moidong trong T dong tiep theo chira hai so nguyéna vab (10 < a < b < 99).

Két qua ghi ra file vin ban FRAC.OUT: ’

- V61 moi b test, in ra YES néu phan so 1a phan so ky la hodc NO néu khong phai.

Vidu:
FRAC.INP FRAC.OUT
4 YES
16 64 NO
12 24 YES
19 95 YES
26 65

Cau I1. Phén tir trung tam (5,0 diém)
Cho mang so nguyén duong A gom N phan tir dugc danh so6 thi tu tir 1 dén N. Cho trudc hai s6 nguyén
khdong d&m T va K.
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Motvitrii (T < i< N — T) dugc goi la mét "phan tik trung tdm" néu nd thoa man dong thoi hai diéu
kién sau:
- Xét doan T phan tir k& trudc i va phan tir i (tic 1a mang con Afi — T ... i]): S6 luong cip phan tir
ké nhau c6 gié tri ting ngat (tic 1a Aj < AjpqV6ii—T < j < i)khong vuot qua K.
- Xét doan T phan tir k& sau i va phan tir i (tirc 1a mang con Ai ... i + T]): SO lugng cdp phan tir ké
nhau co gia tri giam ngat (thic 1a A; > A;j 1 Véii < j < i+ T)khong vuot qua K.
Yéu cdu: Bém sb luong phan tir trung tam c6 trong mang A va liét ké chi sé cia chiing.
Dir liéu vao tir file van bdn CENTER.INP
- Dong dau tién chirabasd nguyén N,T,K (1< N< 105 1< T<2;0< K< T).
- Dong tha hai chira N s6 nguyén duong 4,4, , ..., Ay (1 < 4; < 10°) 1a céc phan tir cia mang A.
Két qua ghi ra file van ban CENTER.OUT:
- Dong dau tién ghi mot s6 nguyén C la so lugng phan tur trung tAm tim dugc.
- Dong the hai ghi € s6 nguyén 1a chi sb cua cac phan tir trung tim theo thir ty tang dan, cach nhau boi mot
khoang tring. Néu C = 0, dong nay c6 thé dé tréng.
Rang bugc:
- 40% sb test trong (g vGi 40% s6 diém co N < 1000.
- 40% sb test trong (ng VGi 40% sb diém co K = 0.
- 20% sb test twong ing v6i 20% s6 diém con lai khong c6 gi6i han gi thém.
Vidu:

CENTER.INP CENTER.OUT

921 4
8564573409 3457

Cau I11. Ban Bong (4,0 diém)

Ban dang quan ly mot nha kho chira rat nhiéu qua bong vai cac mau sac khac nhau. Hién tai, ban c6 N loai
mau bong, loai mau thtr i dang c6 sin 4; qua.HOm nay, c6 mét vi khach hang mang sé thich ky la dén cira hang cua
ban va mudn dit mua ding K qua bong (khach khong quan tim dén mau sic, chi can du sé luong). Vi khach nay
dinh gi4 cac qua bong theo méot quy tic dic biét: Gia tri mua vao clia mot qua bong bang diing sb lugng qua bong
cung mau voi nd hién dang c6 trong kho cia ban.

Vi du:

- Néu ban dang c6 6 qua bong mau vang, qua béng mau vang dau tién ban ban ra s& thu vé lgi nhuén
14 6.
- Sau khi giao dich, kho chi con 5 qua bong mau vang. Do d6, qua bong mau vang tiép theo néu duge
ban s& chi thu vé loi nhuan 1a 5.
- Ct nhu vay, gia tri ciia mbi mau bong s& giam di 1 don vi sau mdi 1an ban ban ra mét qua thudc
mau do.
Ban ¢é quyén chon ban cdc qud bong theo bat ky thir tw ndo dé téi wu héa doanh thu.
Yéu ciu: Hay tinh toan tong loi nhuan I6n nhat ma ban cé thé dat duoc sau khi ban thanh cong K qua bong cho vi
khach hang nay. Vi két qua co thé rat 16n, hdy in ra phan du cta tong lgi nhuan khi chia cho 10° + 7.
Dit liéu vao tir file van ban BALLS.INP
- Dong dau tién chira hai s6 nguyén duong NvaK (1 < N < 1051 < K < 10%) — lan luot 1a s luong
mau sic bong khac nhau va sb lwong bong khach hang mudn mua.
- Dong tha hai chita N s6 nguyén Ay ,A4,,...,Ay (1 < A; < 10%) — trong d6 A; 1a s6 luong quéa bong cia
mau tht i ma ban dang sé hitu.
- Dir liéu luén dam bdo K nhé hon hodc bang tong sé lwong tat cd qud béng ¢ trong kho.
Két qud ghi ra file vin bin BALLS.OUT:
- Inramot sd nguyén duy nhéat 1a loi nhudn 1én nhét thu duoc, léy ph?m du cho 10° + 7
Rang bugc:
- 30% sb test trong (g véi 30% s diém co N < 1000,4; < 1000,K < 10%.
- 30% sb test twong tng véi 30% s6 diem co N < 105,4; < 10%,K < 10°.
- 20% s test twong ung véi 20% sd diém cod A, = A, = - = Ay.
- 20% sb test twong tng v6i 20% s6 diém con lai khong c6 gidi han gi thém.
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Vidu:

BALLS.INP BALLS.OUT Gidi thich

4 14 C6 2 loai bong: mau 1 (2 qua), mau 2 (5 qua). Khach
5 mudn mua 4 qua.

- Ban qua mau 2 thtr nhét: thu vé 5, cOn 4 qua.

- Ban qua mau 2 th hai: thu vé 4, con 3 qua.

- Ban qua mau 2 thir ba: thu vé 3, con 2 qua.

- Ban qua mau 1 thtr nhit: thu vé 2, con 1 qua.
Téng lgi nhudn: 5 + 4 + 3 + 2 = 14.

2
2

Cau I1V. Pong bd dir liéu (3,0 diém)

Trong qué trinh truyén tai thdng tin trén mang may tinh, mot tép di liéu quan trong duogc chia nho thanh N

goi tin, dugc danh s6 thir tu tir 1 &én N.

Tuy nhién, do duoc dinh tuyén qua cac dudng truyén vat 1y khac nhau, thir tur cac goi tin khi cép bén hai
may chu thu 4 va B da bi xao tron hoan toan. DU vay, giao thuc truyén tai dam bao rang khbng cé gai tin nao b1
that lac hay bi nhan ban; n6i cach khéc, danh sach cac goi tin nhan dwoc tai A va B déu la cac hoan vi cia cac s6

nguyén tir 1 dén N.

Ta- quan tri vién cua hé thong mang — dang can dong bo hoa lai tep dir liéu nay. De so khép va khéi phuc
thong tin, budc du tién hé thong ciia Ta can 1am 13 tim ra mot chudi cac goi tin dai nhét xuét hién theo ding thir tyr

tuong ddi & ca hai may chii (Ddy con chung dai nhat).
Yéu cdu: Hay tinh d¢ dai ddy goi tin chung dai nhat giira hai may chu A va B.
Dit li¢u vao tir file vian bdan PLCS.INP
- Dong dau tién chtra sé nguyén duong N (1 < N < 10%) 1a s6 lugng goi tin.
- Dong thw hai chira N s6 nguyén dwong miéu ta thir ty cac géi tin dén méy chu A.
- Dong thi ba chira N s6 nguyén duong miéu ta thir tu cac goi tin dén may chi B.
- Céc s6 trén cing mot dong cach nhau mot khoang trang.
Két qud ghi ra file vin bin PLCS.OUT:
- Inra mot s6 nguyén duy nhat 1a d dai day con chung dai nhat tim dugc.
Rang bugc:
- 60% sb test trong (ng véi 30% s6 diém c6 N < 5000.
- 40% s test con lai tuong ing voi 40% sb diém con lai khong ¢6 gidi han gi thém.
Vi du:

PLCS.INP PLCS.OUT Giai thich
5 3 DAy goi tin chung dai nhét ciia A va B xuat hién theo diing
12345 thir ty c6 thé 1a (2,4, 5) hodc (1,4,5). Ca hai phuong an
21453 nay déu c6 d6 dai 16n nhat 13 3.

Cau V. Dao choi thanh phé (3,0 diém)

Céc em trong doi tuyén Tin hoc 14 nhitng ngudi rat yéu thich mon Toan hoc, dic biét 1a khi xem xét vé
tinh chén 1& ctia cac con sd. Chinh vi thé, mdi bai toan dit ra, cac ban déu nghi xem nén giai quyét nhu thé nao
néu két qua budc phai 1a sb chin hoic phai 1a s 1é.

Dbung vao dip cac ban tham gia ky thi Olympic khu vuc, ngay hom nay 1a mot ngay dep troi, cac ban
trong d6i tuyén quyét dinh s& ra ngoai dé dao choi, thim tha va thu gian.

Thanh phé duoc xem 12 mot d6 thi hai chiu, cac dinh 13 N dia diém va gitra hai dia diém c6 tdi da mot con duong

hai chiéu ndi chiing. Cac con dudng trong thanh phé dugc chia 1am hai loai: loai 1 (duong an toan) va loai 2

(duong dang bao tri). Vi mudn chuyén di dao sudn sé, cac ban quyét dinh chi di chuyén trén cac con duong loai 1.

Cac con dudng loai 1 s& ndi cac dia diém lai thanh nhing khu vuc di chuyén lién thdng véi nhau. Bén

canh do, vi luén nghi dén nhitng con sé chin 1é, cac ban quy dinh mét khu vuc di chuyén duoc coi la "Iy tuwéng™
néu trong khu vuc d6 khdng ton tai hai dia diém A va B bat ky nao sao cho tir A 6 thé di dén B thdng qua ca mot

s0 chan va mét so 1é cac con duong (tat nhién chi tinh cac duong loai 1).

Yéu cdu: Cho M truy van, mdi truy van gdm hai dia diém x va y. Hay x4c dinh xem dia diém x va dia diém y c6

cung nam trong mot khu vuc "Iy twéng' hay khong.
Dit liéu vao tir file vian ban WALK.INP:
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- Dong dau tién chira ba s6 nguyén duong N, E, M(1< NEMS< 100000) — lan luot 14 s6 luong dia
diém, s6 luong con duong trong thanh pho va sb luong truy van.

- E dong tiép theo, mi dong chira ba s6 nguyén du:orng u, v, w thé hién c6 mot duong ndi truc tiép hai dia
diém u va v, véi w 2 loai duong (W =

M dong tiép theo, mdi dong chira hai dia diémxvay (1 < x,y < N) md ta mot truy van.

Két qui ghi ra file van ban WALK. OUT:
- Gbém M dong, mdi dong ghi YES hoic NO tuong g Véi viée dia diém x va dia diém y co cing thudc mot
khu vuc 1y tuéng hay khong.

Rang bugc:

1hoacw = 2).

- 40% s test twong tng véi 40% s6 diém N, E,M < 1000 .
- 40% so0 test tuong ang V6i 40% so diem cow = 1 v6i moi con duong
- 20% so test con lai twong ung voi 20% so diem con lai khong c6 gidi han gi thém.

Vidu:
WALK.INP WALK.OQUT Giadi thich
NO Khi chi xét cac con duong loai 1, thanh pho chia
:;gs thanh 2 khu vyc thong nhau: Khu vuc gom cac dia

HBRNMDWNREWO
BUNBUREWNW
NRHKERW

diém {1, 2, 3} va Khu vuc gém cac dia diém {4, 5}.
Xét khu vuc {1, 2, 3}:

o Tirdiadiém 1 di dén dia diém 2 c6 thé di truc
tiép qua tuyén (1 —» 2) mat 1 con duong (sb
1¢).

« Tuy nhién, tir dia diém 1 ciling c6 thé di dén
dia diém 2 qua tuyén vong (1 —» 3 - 2) mat
2 con dudng (sd chén).

« Viton tai hai dia diém (1 va 2) c6 thé di dén
nhau bang ca s6 chin va 1é con dudng, khu
vuc nay khong 1y tudng.

Xét khu vuc {4, 5}:

 Chi c6 duy nhat 1 con dudng ndi giita 4 va 5.
Tir 4 dén 5 ludn mat s6 1é con dudng. Khong
¢6 cach nao di vong mét sb chin con duong.

o  Khu vue nay ly tuong.

Truy van 1 4: Hai dia diém nay khong thé di dén
nhau bang duong loai 1.

Can bé coi thi khdng gidi thich gi thém; cdc diF liéu vao la diing dan khdng can kiém tra; lam bai véi cdc tén tép

diing nhue quy dinh trong de.
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