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ON THI | PE THI THU HSG SO 02 (BANG A - THCS)
HSG |
: Mon: Tin hoc
LUYEN TAP ! Téng hop dé 6n thi hoc sinh gii 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 Trau gia c6 non SBB.* SBB.INP SBB.OUT 5,0

2 Giai va trong UZAW.* UZAW.INP UZAW.OUT 5,0

3 Giao thire ITC* ITC.INP ITC.OUT 4,0

4 Trién 1am kép LEGO.* LEGO.INP LEGO.OUT 3,0

5 Pon khach PUP.* PUP.INP PUP.OUT 3,0

Chii y: Diu * dwoc thay thé bgi CPP, PY ciia ngon ngii lap trinh dwoc siv dung twong teng la C/C++ hodc
Python.

Cau |. Trau gia ¢6 non (5,0 diém)

O lang Vii Pai c6 mot chi trau gia. Nghe don trén dinh ngon do6i swong mu c6 mot bai "cé non™ cuc ky tuoi
t6t, tén la Hai Van. Quang dudng tir chan doi bo 18n bai co non dai dung V mét.

Ban ngay, trau gia dén hét stc binh sinh nén leo 1én duoc A mét. Nhung vé dém, suong xudng lam duong
tron trugt, cong thém surc yéu nén trau ngii quén va bj tudt déc xudng B mét. Qua trinh cir lip lai nhu viy mdi ngay.
Biét rang néu trong ngay trau cham duoc t6i dinh ddi (hodc vuot qua dinh) thi nd s& 1ap tirc n dwoc cd non va
khong bi tudt xudng nira.

Yéu céu: Hay tinh xem sau bao nhi€u ngay thi trau gia vuon tdi dugc bai cd non?
Dit liéu vao tir file van bdan SBB.INP
- Gbdm mot dong duy nhat chira ba sé nguyén A, B,V cach nhau béi ddu cach (1< B < A < 10'8,1 <
V < 10'8),
Két qud ghi ra file vin bin SBB.OUT:
- Inra mot s6 nguyén duy nhat 14 s6 ngay trau gia can dé an dugc c6 non.
Vidu:

SBB.INP
5110 3

SBB.OUT

Cau I1. Giai va trong (5,0 diém)
Trong may tinh, dé tiét kiém bd nhé, nguoi ta thuong tim cach nén dit liéu. Trong viéc nén vin ban, ta str dung mot
phuong phap dém s6 1an xuat hién lién tiép cua cac ky tu. Quy wéc nén duoc dinh nghia chi tiét nhu sau:
e Nhom ky tw lgp lai: Néu mot ky tu xuat hién lién tiép 16n hon 1 1an, ta viét s6 luong xuét hién ngay trudc
ky tu d6. SO lugng nay co thé 1a mot sb ¢6 nhidu chit s6 (vi du: 15a biéu dién cho 15 ky tu a lién tiép).
e Ky tw don 1é: Néu mot ky tu chi xuit hién ding 1 14n riéng 1&, ta chi viét ky tr d6 ma khong can ghi sé dém
1 6 trude (vi du: viét b thay vi 1b).
Vi du: Véi xau ky tu: "aaaabbb" sé¢ dugc nén lai thanh xau "4a3b". Vi xau ky tu "aaab" s€ dugc nén lai
thanh "3ab".
Cho mot xau S gém céc ky tu thuoc tap 'a” z'. Goi T la xau nén cua xau S theo phuong phap dugc mo ta nhu
trén. Xau T gdm N ky tu thudc tip cacky tu 'a’ .. 'z', '0' ... '9".
Madi ky tu trong xau duogc quy dinh mot mirc trong sb twong g vai vi tri clia nd trong bang chit cai tiéng Anh. Cu
thé: trong sb ciia 'a' a1, 'b' 12, 'e' 1a3,..., 'z' 12 26.
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Yéu cau: Hay giai nén xau T dé dugc xau goc S, dong thoi tinh tong trong s6 cla tat ca cac ky tu ¢ trong xau S
sau khi da giai nén.
Dii li¢u vao tir file vian ban UZAW.INP:
- MotxauT
Két qud ghi ra file vin bian UZAW.OUT:
- Dong dau tién in ra xau ky tu S sau khi giai nén.
- Dong tha hai in ra mot s6 nguyén la téng trong s6 caa xau S.
- Dit liéu dam bado s6 heong ki tw sau khi gidi nén khéng qud 10°,
Vi du:

UZAW.INP UZAW.OUT

4a3b aaaabbb
10

Cau I11. Giao thire (4,0 diem)

Vinh 1a mot Hacker dang xaAm nhap vao hé théng 16i cua tap doan cong nghé MegaCorp. Hé théng nay
truyén tai dir liéu théng qua mot ludng gdbm N goi tin lién tiép. Mdi géi tin duge bao vé bai mot "chir ky 56" 1a
mot chudi ky tu (String).

Dé bé khoa va trich xuat dit liéu, Vinh phat hién ra mot 16 hong trong giao thirc dong bo ctia chiing: Hai
gOi tin 6 thé triét tiéu I6p bdo mdt ciia nhau néu chir ky sé ciia géi nay chinh la chudi dao ngwoc cia goi kia (vi
du: gbi root cé thé ghép véi goi toor, goi sys ghép véi chinh né la sys).

Thuat toan danh chan ctia ban hoat dong nhu sau:

Hé thong cia ban quét ludng dir liéu tir goi dau tién dén goi thir N. Khi quét dén goi tin tai mdc thoi gian
i, phan mém s& do tim nguoc vé quéa khir dé tim mét goi tin o méc j (j < i) thoa mén:

1. Chirky cua g6i j la chudi ddo nguroc cua goi i.
2. G0i j chua bi bé khoa (chua tirng ghép cap véi goi nao khac).
3. Goi j la géi gan i nhét c6 the.

Neu tim thay, phan mém s& ép hai goi nay ghép cap voi nhau. Lugng dit liéu (tinh biang Megabyte) ban
trich xuat dugc tir mdi 1an bé khéa thanh cong bang dung do tré thoi gian gitra ching: (i — j) MB. Ké tir d6, ca
hai goi tin nay hoan toan bién mat khoi ludng. Néu khong tim thay, goi tin thir i s& tam thoi bi luu vao hang doi dé
cho cac goi phia sau.

Yéu cdu: Tinh tong luong dir liéu ban c6 thé trich xuat dwoc sau khi quét hét toan bo ludng N goi tin.
Dit ligu vao tir file van bdn ITC.INP
- Dong déu tién chira s6 nguyén duwong N (1 < N < 10°) 1a s6 lugng goi tin.
- Dong thi hai chira N chudi chir ky s6, mdi chudi cach nhau mét khoang trang.
- D¢ dai méi chudi khéng vuot qud 10 ky tw, chi gom cdc chi cdi in thong.
Két qud ghi ra file vian bian 1TC.OUT:
- Inra mot s6 nguyén la tong luong dit lidu trich xuat dugc.
Rang bugc:
- 50% sb test twong ung véi 50% s6 diém co n < 5000.
- 50% sb test twong ing v6i 50% s6 diém con lai khong c6 gidi han gi thém.

Vidu:
ITC.INP ITC.OUT Giadi thich
4 4 - GO0i 1 (net) va 2 (root): Pua vao hang
net root toor ten doi.

- GOi 3 (toor): bao ngugc cua nd la
root. Tim thiy goi 2 dang chd. Ghép cap
(3,2).Dtlicu= 3 — 2 = 1 MB.

- Goéi 4 (ten): Bao nguoc cua nd la net.
C6 thé ghép véi goi 1. Ghép (4, 1). Dit liéu
=4 -1 = 3MB.

Tong trich xudt: 1 + 3 = 4 MB.
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Cau IV. Trién 13m kép (3,0 diém)

Truong mam non SuperKids quyét dinh ma rong quy mé bang cach chia khu vuc trung bay lego thanh hai

phong riéng biét danh cho hai nhdm tudi khéc nhau. C tat ca n mé hinh lego danh s tir 1 téi n, mé hinh thir i c6
kich thudce l1a a;.

Pé dam bao tinh thAm my va pht hop véi timg d6 tudi, ban t6 chirc dat ra quy tic:
e Phong trung bay I (danh cho tré nhé): Hai mo hinh lego bat ky trong phong nay phai c¢6 kich thudc
chénh I¢ch nhau khong qua K.
e Phong trung bay 2 (danh cho tré I6n): Hai mo hinh lego bat ky trong phong nay phai c¢6 kich thudc
chénh I¢ch nhau khong qua K.
o Luu y: Tiy thujc vao phwong én sap xép, mot trong hai phong tring bay hoan toan c6 thé bi bo
trong (khong chika mé hinh nao).

Yéu cau: Hay gitip ban t6 chirc chon ra mét sb lwong t6i da cac mé hinh lego dé phan vao hai phong trung bay sao
cho thoa man cac rang budc néu trén (mdt mo hinh chi dugc dat ¢ toi da mot phong).
Dir liéu vao tir file vin bdn LEGO.INP

Dong dau tién chira ba s6 nguyén duong n, Ky, K, (n < 105; K;, K, < 10°).
Dong tiép theo chira n s6 nguyén duong a,, a,, ..., a, (a; < 10%)

Két qud ghi ra file vin bian LEGO.OUT:

In ra mot s6 nguyén duy nhat 14 sé lugng mé hinh lego t6i da co thé trung bay.

Rang bugc:

30% sb test twong wng Vi 30% so diém cd n < 100.

30% s test twong tng véi 30% s diém tiép theo co n < 2000.

20% sb test twong tng voi 20% sb diém tiép theo K; = K,

20% sb test twong tng véi 20% s6 diém con lai khong c6 gidi han gi thém.

Vidu:
LEGO.INP LEGO.OUT Giai thich
925 7 - Chon cac mé hinh c6 kich thudc 3,4 va 5 dé
34579110 11 100 dua vao Phong 1. Kich thudc chénh 1éch Ion

nhat gitra hai mé hinh bat ky trong phong nay la
5 — 3 = 2 (théaman didu kién < K; = 2).
- Chon c4c mé hinh c6 kich thuéc 7,9,10 va 11
dé dua vao Phong 2. Kich thudc chénh léch 16n
nhét giita hai mé hinh bat ky trong phong nay la
11 — 7 = 4 (théa man diéu kién < K, = 5).
Téng s6 mo hinh trung bay duoc 1a3 + 4 = 7.

Cau V. Poén khach (3,0 diém)

Tai thanh phé Ha Nai, c6 N bén xe dugc phan bd trén mot tuyén duong du lich khép kin hinh vong tron.

Theo chiéu kim dong hd, bén xe thir i lién ké voi bén thir i + 1 (1 < i < N), va dac biét bén thir N & lien ké voi
bén thir 1. Tai ben thir i, ban dau c6 A; hanh khach dang cho.

Hai nha xe Hung va Binh ciing xuat phat tai bén dau tién va di chuyén lién tuc theo chiéu kim dong ho. Ca

hai xe c¢6 thé chay quanh vong tron nhiéu vong, qua trinh nay chi dimg lai khi tit ca khach trén toan tuyén déu da
duoc don hét.

Quy tac hoat dong cta hai nha xe nhu sau:

- Thoi gian di chuyén giita hai bén xe lién tiép tiéu ton 1 don vi thoi gian.

- Tai mot bén dang con X nguoi chd, nha xe 6 thé quyét dinh don mot luong Y khach (0 < Y < X).

- Thoi gian dé thyc hién viéc don nguoi 1a dung Y don vi thoi gian. S6 khach nay lap tac thugc vé
nha xe d6 mot cach vinh vién, va s6 khéch cho tai bén giam xudng con X — Y.

- Néu mot nha xe don khach tai bén i (tc 1a chon Y > 0), nha xe d6 s& bi cim khong duoc phép dén
khach & K bén tiép theo ma ho di qua.

- Néu tai bat ky thoi diém nao ca hai nha xe dén cing mot bén, Hung ludn 13 ngudi duoc quyén wu
tién ra quyét dinh don khéach trudc.

Bién soan: Nh6m Tac Gia TopLearn Fanpage: TopLearn 3



Tuyén tip bd dé tw luyén tinh hoa thuat toan 6n thi HSG cia TOPLEARN TopLearn.VN

- Biét rang ca Hung va Binh déu choi hoan toan t6i wu nhdam muc dich t6i da héa tong s6 lwgng hanh
khach ma minh don duoc.
Yéu cau: Hay tim chénh léch sb khach giita hai nha xe khi qua trinh két thuc.
Dit liéu vao tir file van ban PUP.INP
- Dong dau tién gdm sé nguyén T (1 < T < 10) 14 s6 luong testcase nhap vao:
- Dong dau tién chtra hai sé nguyén N va K (3 < K < N < 1076).
- Dong th hai chira diy N s6 nguyén A, 4,, ..., Ay (1 < A; < 10°) tuong tmg voi s6 hanh khich ban dau
tai mdi bén.
Két qud ghi ra file van bin PUP.OUT:
- V6i mdi testcase, in ra mot s6 nguyén duy nhét 1a két qua bai toan twong ting vdi testcase do.
Rang bugc:
- €0 25% sb test tmg v6i 25% sb diém ciia bai c6 A; + Ay+...+Ay < 20.
- €0 25% sb test (tng vGi 25% sb diém cuia bai co N < 1000.
- C06 25% sb test tng v6i 25% s6 diém ciia bai c6 A; = Ay = A3 =...= Ay.
- C06 25% sb test ng v6i 25% s6 diém ciia bai khong c6 rang budc gi thém.

Vi du:

PUP.INP PUP.OUT Giai thich
0 Hung s& d6n khach tai bén 1, 3 dugc 2 khéch.
Binh s& dén khach tai bén 2 duoc 2 khéch.
Chénh léch luong khach giita hai nha xe bang 2 — 2 =
0
2 Hung s& don khach tai bén 3 duoc 5 khach.
2 Binh s& dén khéch tai bén 2 dugc 2 khach.
125 Va trong thoi gian Hung dang doi khach 1én xe thi Binh di
duogc 2 vong dé don khach tai bén 1.
Chénh léch luong khéach giira hai nha xe bing 5 — 3 =

B W
N R
'—l

Can bé coi thi khéng gidi thich gi thém; cdc diF liéu vao la diing dan khdng can kiém tra; lam bai véi cdc tén tép
diing nhu quy dinh trong de.
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