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OLYMPIC TIN HQC SINH VIEN LAN THU XXIX, 2020
Khoi thi: Ca nhan Khong Chuyén & Cao dang

Thoi gian lam bai: 180 phut

Ngay thi: 09/12/2020

Noi thi: Pai hoc Bach khoa Can Tho

TONG QUAN DE THI
STT Tén bai File nguon nop File dir liéu File két qua Pié¢m
1 Chan bo COwWs . * cows.inp cows.out 100
2 Phan s6 fraction.* fraction.inp | fraction.out 100
3 Dy trir nuoc buildcol.* |buildcol.inp |buildcol.out 100
4 | Cay xanh trees.* trees.inp trees.out 50
5 | Tro choi xép sé gamell. * gamell.inp gamell.out 50

ChQ Y: Dédu * dwoc thay thé béi dudi ngam dinh ciia ngon ngit dwoc siv dung.

Hay ldp trinh gidi cac bai todn dwdi day:

Bai 1. CHAN BO (100 diém)

Phi Ong c6 mot dan bo gdm n con, cac con bd mang sé hiéu tir 1 dén n. Bom duge Pha Ong giao
nhiém vy, hang ngay, tha bo ra va chiéu t6i lba bo vé chuéng. Mbt hom, do mai choi nén Bom da dé
lac mat 1 con bo. Bom rat lo léng va mudn xac dinh s6 hiéu cia con bo bi lac dé dang tin tim kiém
vi néu khong sé& bi Phi Ong phat nang. Pan bo kha dong va Bom chi nhé, Bom da tinh tong sé hiéu

ctia cac con bo con lai 12 mot sé nguyén S.

Yéu cqu: Cho 2 sé nguyén duong n va S. Hay giap Bom tim ra sé hiéu ctia con bo b lac.

Dir ligu: V30 tir file van ban cows.inp gdm 2 sé nguyén n, S. Dit liéu dam bao bai toan c¢6 nghiém.

Két qua: Ghi ra file van ban cows.out mét s nguyén 1a sé higu ciia con bo di lac.

Vidu:

cows.inp

cows.out

5 12

Gioi han:
Subtask 1 (50% sé diém): n < 10%;
Subtask 2 (50% sé diém): n < 10°.

Bai 2. PHAN SO (100 diém)

Khi tim hiéu vé& S6 hitu ti, Bom biét rang, s6 hitu ti ¢ thé dwoc biéu dién dudi dang phan sé X /Y,
trong d6 X va Y(Y # 0) 1a cac s6 nguyén. S hitu ti cling dugc phan thanh 2 loai: thip phan hiru han
hozc v6 han tuan hoan. Vi du, s6 hitu ti 116/495 = 0,2(34) 1a s6 thap phan vé han tuan hoan, con
s6 3/20 = 0,15 1a sb thap phan hitu han. Véi sb hitu ti X/Y, Bom mudn xac dinh s6 hiru ti 13 loai

thap phan hiru han hay v6 han tuan hoan.

Yéu cqu: Cho n sb nguyén duong a4, a,, ..., a, va n sb nguyén dwong by, by, ..., by,. Goi X = a; x
Ay X ..X a, V&Y = b; X b, X ... X b,,. Hay gitip Bom xé4c dinh phan sé X/Y 1a thap phan hiru han

hay v6 han tun hoan.
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Dir ligu: Vao tu file van ban fraction.inp

- Dong dau tién chtra s6 nguyén duong T (1 < T < 10) 1a s6 lwong b dir liéu.

- T dong sau, mdi dong cd khubn dang: Sé dau tién mdi dong 1 n, tiép theo 1a ddy gom 2 x n sb
nguyén duong a;, a,, ..., ay, by, by, ..., b, MO ta Mot bo dir liéu. Céc s trén ciing mot dong céach
nhau boi dau céch.

Két qua: Ghi ra file van ban fraction.out gbm T dong, mdi dong ghi "finite" hoic
"repeating" tuong ing véi cau tra 101 phan sd X /Y 1a thap phan hitu han hay v han tuin hoan.

Vidu:

fraction.inp fraction.out Giai thich
4 repeating 7/30 = 0,2(3)
21756 finite 3/20 = 0,15
13 20 finite 4/1 = 4
141 repeating 116/495 = 0,2(34)
1 116 495

Gigi han: Goi V = max(ay, ay, ..., ay, by, by, ..., by).
Subtask 1 (25% s diém):n =1,V < 10°;

Subtask 2 (25% sé diém): n < 10%, V < 10°;
Subtask 3 (25% sé diém): n < 105,V < 105;
Subtask 4 (25% sé diém): n < 105, V < 10°.

Bai 3. Dw triv nwére (100 diém)

O qué Bom c6 mot con muong cung cap nudc cho dong ruong. Hé
diéu tiét dong chay, ngudi dan dit n cot bé tong xép canh nhau co
cing do rong véi con muong va cO chiéu cao lan luot 1
a, Ay, ..., Ay,

Khi troi mua, nude sé& dong lai & cac cot co do cao thap hon. Gia sir
6 7 cot voi do cao lan lwot 13 4,1,3,2,5,1, 6 thi lugng nudc mua

dong lai 1a 10 don vi. Dé mat day duoc bang phing, moi ngudi muén
nang cac cot bé tong 1én. Cu thé, can chon mot d6 cao X 16n nhat va
nang cac cot co do cao thap hon X 18n bang X ma van dam bao lwong nudc mua dugc gitr lai it nhat
la M don vi.

Yéu cdu: Cho do cao cua n cot bé tong va M don vi nuéc can giit lai. Hay tim do cao X 16n nhét
thoa man yéu cau. Gia sir luong nudc khi troi mua 1a di dé ngap cac viing nudc va nude khong bi
tht thoat.

Dir li¢u: Vao tu file van ban buildcol.inp

- Dong dau tién gdbm hai s6 nguyén duong n va M(M < 10'8).
- Dong thtr hai gom n s6 nguyén duong a4, a,, ..., a,.

Két qud: Ghi ra file vin ban buildcol.out s6 nguyén X thoa mén yéu ciu. Trudng hop khéng co
phuong an thi ghi s6 —1.
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Vidu:

buildcol.inp buildcol.out
7 4 3
41325186

Gidi han:

Subtask 1 (40% s6 diém): n < 500; a; < 1000;
Subtask 2 (30% s6 diém): n < 5000; a; < 5000;
Subtask 3 (30% s6 diém): n < 10%;a; < 2 x 10°.

Bai 4. Cay xanh (50 diém)

Trén mot doan dudng dan vao lang Bom (c6 thé xem doan dudng nhu mot truc s6), dan lang trong n
cay xanh tai cac toa do 1,2,...,n (mdi toa do trong 1 cay), cac vi tri khac ngoai n toa do nay thi
khong dugc trong cay (xem hinh minh hoa). Thoi tiét khac nghiét kéo dai da 1am hu hai mot sé cay
tréng. Bom duoc giao nhiém vu didu khién mot robot dé xir 1y cac cdy hu hai. Robot hoat dong theo
nguyeén tac: robot di chuyén theo mot huéng tir dau dén cudi con duong va xu ly céc cay trong tai k
toa do lién tiép. Mdi lan can xir 1y cac cdy nao d6, Bom cung cip toa do x, robot s& xu ly cac cay
tréng tai cac toa do x,x +1,...,x + k — 1. Toa do x 1a mot vj tri bat ky trén duong va khdng nhat
thiét phai thuoc doan [1,n]. Khoang céch gitra 2 toa do lién tiép cung cap diéu khién robot khdng
duogc nho hon k.

Nhiing cdy khong hu hai néu bi xir

ly c6 thé anh huong khong tdt cho
cay. Do d6, Bom can phai chi dinh
cac toa do thich hop cho robot dé sé
cdy khong hw hai ma robot khéng -1 0 1 2 3 4 5 6 7
xit Iy 1a nhiéu nhat.

Chang han véi 6 cay trong, cac cay tai toa o 1 va 5 bi hu hai. V6i k = 3, néu chi dinh toa do lam

viéc cho robot 1an luot 1a —1 va 5 thi s6 cay khong hu hai ma robot khong xir 1y 1a 3.

Yéu cau: Cho danh sach cac ciy trong bi hu hai. Hiy xac dinh sb lugng cdy khong bi hu hai ma
robot khong xir 1y 1 nhiéu nhét.

Dir liéu: Vao tu file van ban trees.inp

- Dong dau tién chira 3 s6 nguyén n, k, m(0 < k < n);
- Dong tiép theo chira m sé nguyén ay, a,, ..., a,, la toa do cac cay bj hu hai.

Két qua: Ghi ra file van ban trees.out s lugng nhiéu nhét cac ciy khong hu hai va khong bi xir 1y.

Vidu:

trees.inp trees.out
6 3 2 3
15

Gidi han:

Subtask 1 (40% s6 diém): n < 100; m < 50;
Subtask 2 (40% s6 diém): n < 2 x 10%;m < 105;
Subtask 3 (20% sé diém): n < 10%m < 2 x 10°.
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Bai 5. Troé choi xép s6 (50 diém)

Sau khi dugc hoc vé dau hiéu chia hét cho 11, Bom 1ap trinh mét tro choi nhu sau: May tinh sinh
mot s6 nguyén duong n, sau d6 chon ra m s phan biét trong céc s6 1,2, ..., n va ghép lai theo mot
thir ty ndo d6. Nhiém vu ciia ngudi choi 1a sir dung tit ca n — m sé con lai dé ghép thanh mot sb
chia hét cho 11.

Pé tinh toan mirc do khd cuaa tro choi, Bom muén d¢ém sé lwong hoan vi cac sb chua dung dé ghép
tiép vao diy ma may tinh da ghép dé tao thanh mot sé chia hét cho 11.

Yéu cdu: Cho sé nguyén duong n va thir ty cua m s6 ma may tinh da ghép. Hay dém sé hoén vi cac
s6 con lai dé ghép tiép vao ddy ma may tinh di ghép dé tao thanh mot sb chia hét cho 11.

Da ligu: Vao tu file van ban gamell.inp

- Dong dau chira hai s6 nguyén nvam (0 < m < n);

- Dong thir hai gdm m s6 nguyén duwong d6i mot khac nhau c6 gia tri khong vuot qua n.

Két qud: Ghi ra file van ban gamell.out phan du cta r khi chia cho 10° + 7 véi r 1a s6 lwong hoan
vi cac s6 con lai dé ghép tiép vao ddy ma may tinh da ghép dé tao thanh mot sé chia hét cho 11.

Vi du:

gamell.inp gamell.out
31 1
1

Gioi han:

Subtask 1 (40% s6 diém): n < 10;
Subtask 2 (30% sé diém): n < 20;
Subtask 3 (30% sé diém): n < 100.
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