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Téng quan bai thi

Ciau | Tén bai File chwong trinh File dit li¢u File két qua Piém
1 | Thiap phao | THAPPHAO.* | THAPPHAO.INP | THAPPHAO.OUT | 6,0
2 | Hoanvi HOANVI.* HOANVLINP HOANVI.OUT 7,0
3 |LJ trinh LOTRINH.* LOTRINH.INP LOTRINH.OUT 7,0

Ddu * dwoc thay thé béi CPP, PAS hodc PY ciia ngdn ngit ldp trinh dwoc sir
dung tuong ung la C++, Pascal hodc Python. Hay Idp trinh giai cdc bai todn sau:
Cau 1. (6,0 diém) Thap phao.

Nhidm dam béo an toan cho céc tau thuyén dénh bt thiy hai san va du lich di
chuyén qua khu virc ¢4 ngdm xung quanh ngon hai ding trén mét ving bién cua tinh
Alpha, d0i quan ly ducjrc giao nhiém vu dyung céc thip phao canh béo trén bién.

Trong kho vit tu c6 n khéi phao tron cé kich thuéc tir 1 dén n. Mdi khéi phao
mang mdt mau sic do (ky hiéu R) hoiic xanh (ky hiéu B). Céc khdi phao dugc dung dé
xép chdng 1én nhau tao thanh cic thip phao tha trén bién. Dé dimg ving trudc séng
gio va dat chuén an toan, thap phao phai dugc xay dung theo hai quy téc nhu sau:

e Hai khéi phao nim chdng truc tiép 1én nhau khéng dugc phép cing mau.

e Tét ca cac khdi phao nim phia trén mdt khdi phao bit ky trong ciing mét thép
phai c6 kich thudc nhé hon khéi phao & phia duéi né (d4y thap la phao to
nhét, dinh thép 13 phao nhé nhat).

Poi trudng dua ra g nhiém vy, mbi nhiém vy yéu ciu cén sir dung toan bd céc

khéi phao cé kich thuéc nim trong doan tir [; dén ;.

Yéu cAu: Véi mdi nhiém vy, hay tinh sb lugng thap phao it nhit cin phai xiy dyng
sao cho ding ding va di cdc khéi phao trong doan [I; ,7;] va tit ca c4c thap phao déu
tuan thu hai quy tic xay dung trén.

Dir liéu vao: Cho trong tép tin vin ban THAPPHAO.INP c6 ciu triic nhu sau:

e Dong diu tién chira 2 s6 nguyén duong n va q (1 < n,q < 10°) twong tng 1a
) luong khéi phao va s6 lugng nhiém vuy;
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e Dong thit hai 12 mot chudi s c6 d6 dai n chi gdm céc ky tu R va B. Ky tu tha
i dai dién cho méu ctia khéi phao c6 kich thudc i;
e g dong tiép theo, m3i dong chira 2 s6 nguyén l;,; (1 <[; <7; < n) md ta
pham vi kich thudc phao cia nhiém vu thit i.
Két qua: Ghi ra tép tin vin ban THAPPHAO.OUT gbm q dong, mbi dong chira mét
s6 nguyén 14 sb luong thép phao t6i thidu cdn x4y dung cho mdi nhiém vu.
Vi du:

THAPPHAO.INP THAPPHAO.OUT

74
BBRBBRR
17
15
3 7
45

N N W W

Giai thich:

Nhiém vu 1 & vi dutrén c6 I = 1,7 = 7, diing tit ca cée khéi [1, 2, 3, 4, 5, 6, 7]
twong Umg cac mau B, B, R, B, B, R, R. Ta c6 mdt trong nhimg céach c6 thé x4y dung
it nhét 13 3 thap phao. Cu thé:

e Thap 1: khéi 1 (B), khéi 3 (R), khéi 4 (B), khbi 6 (R).

e Thap 2: khéi 2 (B), khéi 7 (R).

e Thap 3: khéi 5 (B).

Rang budec:

o C3 25% s0 test tuong vmg 25% s6 diém véi 1 < n,q < 10;

o C6 25% 56 test tuong ing 25% 56 diém véi 11 < n, q < 1000;

o C6 20% 6 test twong vmg 20% sé diém véi s6 luong khéi phao mou xanh

khong qud 20 khoi;

o C6 30% s6 test twong ting 30% sé diém com lai khdng cé rang budc gi thém.
Cau 2. (7,0 diém) Hoan vi.

Gido su Math day toan & truong dai hoc Uni c¢6 n sinh vién theo hoc. Trong
chuyén dé sb hoc gin day, gido su Math d& n6i v& hang cia cac hoan vi.

Mot diy gdm k sb nguyén c6 gid tri nim trong doan tir 1 dén k sao cho méi sé
xuét hién ding 1 14n dugc goi 1 mét hodn vi. D& dang nhin thiy c6 tAt ca k! hoan vi
khac nhau. Céc hodn vi nay duogc sip xép theo thir tir tir dién.

Vi du: véi k = 3, ta ¢ 3! = 6 hoén vi theo thir tir tir dién nhr sau:
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1. 123
Z: 132
3. 213
4. 231
Se 312
6. 321

Vi tri ctia hodn vi trong thir tur tir dién duoc goi 13 hang ciia hoén vi. Trong vi du
trén, hoan vi (3, 1, 2) c6 hang 13 5.

Gido su Math gan cho mdi sinh vién ctia dng ta mdt hodn vi. T4t ca c4c sinh vién
s& tinh todn dé tim hang ctia ho4n vi ma gi4do su gén cho minh. Gido su Math st dung
mét thust todn don gian & sinh c4c hoén vi va chon mdt hodn vi co s& gdm k sb
nguyén. Sau d6, dng giri cho mdi sinh vién 2 sb nguyén a, b 14n luot 13 hai vi trf cin
dbi chd trong hoan vi co s@. Sau khi thuc hién hoan dbi hai vi tri trong hoan vi co s4,
sinh vién s& c6 dugc hoan vi ciia minh.

Math dua ra mét hoédn vi co s& va n cép vi tri can dbi chd cho n sinh vién.
Yéu cAu: Hay viét chuong trinh gitip céc sinh vién tinh hang hoén vi cia minh. Vi két
qua c6 thé rt 16n nén chi cin giit lai phin dur khi chia cho 10° + 7.
Dir liéu vao: Nhip tir t&p tin vin bin HOANVLINP c6 cAu triic nhu sau:

e Dong d4u tién chira hai s nguyén kvin 2 <k <3x10%1<n< 105);

e Dong thir hai chira k s6 nguyén 13 hoén vi co s&;

e n dong tiép theo, mdi dong chira hai sé nguyén a, b (1 < a < b < k) thé hién

hai vi tri cAn dbi chd hodn vi co 5.

Két qua: Ghi ra tép tin vin ban HOANVL.OUT gdm 7 s6 nguyén, mdi sb trén mét dong
13 hang céc hoén vi clia c4c sinh vién theo thir tir cic cip dbi chd trong tép dit liéu vao.
Vi du:

HOANVLINP | HOANVI.OUT
53 91
15423 17
13 9
23
25

Giai thich:
& vi dy trén, hoan vi co s& dugc gido su cho ban dau 13 (1, 5, 4, 2, 3) va c6 hang

14 23. Vi cac cap vi tri gido sur giao cho céc sinh vién thi:
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e Cip (1, 3): Hoén vi co s& ban dau tré thanh (4, 5, 1, 2, 3) va c6 hang 13 91;
e Cip (2, 3): Hoan vi co s& ban d4u trd thanh (1,4,5,2,3)vacoéhangla 17;
e Cip (2, 5): Hoé4n vi co s& ban d4u try thanh (1, 3, 4, 2, 5) va c6 hang 14 9.
Rang budc:
o C6 20% s6 test tuong iing 20% s6 diém véi k < 8;
o C3 20% s test tuong img 20% sé diém vdi k,n < 3000;
o C6 20% 50 test twong tng 20% sé6 diém véin < 3000;
CS 20% s6 test twong 1mg 20% s6 diém véib = a + 1;

C6 20% 58 test twong vmg 20% sé diém con lai khong cé rang budc gi thém.
Cau 3. (7,0 diém) L trinh.

Mét quéc gia cé n thanh phd, duge danh s6 tir 1 dén n. Cac thanh phé duoc két
nbi bang ding n — 1 tuyén dudng hai chidu. Hé thdng giao thong dugc xiy dung sao
cho giita hai thanh phd bét ky ludn tdn tai duy nhat mét duong di. N6i cdch khéc, mang
ludi giao thong ctia quéc gia tao thanh mot dd thi dang cdy, mbi tuyén duong nbi truc
tiép 2 thanh phd khong qua mot thanh phd trung gian ndo cin diing mot ngay dé di qua.

Mot ddi cong tac chuyén trach vé kidm dinh ha ting dugc giao nhiém vu dénh
gi4 chit luong clia mét du 4n giao thong lién viing, todn bd nhiém vu duge chia thinh
m mitc theo trinh tir thire hién, d4nh s6 tir 1 &n m. Thanh phd thi i 6 mic nhiém vu
14 a;. Trong @6, thanh phd 1 ¢6 mitc nhiém vu thap nhét 13 1, thanh phd n ¢6 mirc nhiém
vu cao nhét 1a m.

Mot 16 trinh hop 18 13 mét 16 trinh di qua mét ddy cac thanh phd uy, Uy, ..., Up
thoa mén ddng thdi cac didu kién sau:

e uy, =1vay, =n.

o Véimbik tir2 dén m — 1, thanh phd uy, c6 nhiém vu mirc k.

o DOi cong tac thuc hién nhidm vu xuét phat tir uy 14n luot di t61 Uy, Us, ..., Upy,.
Mot ching dudng thuc hién nhiém vy di tir thanh phd u; dén thanh phé u;
dugc tinh 13 hoan thinh khi u; 13 diém két thiic cia ching dudng d6 véi
dudng di 13 ngén nhit (1 < i < j < m). Viéc di ngang qua mét thanh phd
trung gian ndo d6 trong luc di chuyén gitra hai thanh phé u; va u; khong
dugc tinh 14 hoan thanh nhiém vu, k& ca khi thanh phd d6 c6 mic nhiém vu
cao hon.
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Goi d(u;,uy) 1a s6 ngay it nhat ¢ di tir thanh phd u; t6i thanh phé u;, tirc d6 dai
dudmg di ngén nhét giita chiing trén cdy. Thoi gian hoan thanh ciia mét 16 trinh hop 18
13 tng s6 ngay di chuyén ciia toan bd hanh trinh, cu thé béng:

d(uy, uz) +d(ug, ug) + -+ + d(Up—1, Um).
Yéu cAu: Hiy tinh téng thoi gian hoan thanh cta tht c4 cdc 16 trinh hop 16. Vi két qua
c6 thé rt 16n, hay in ra phin du khi chia cho 10° + 7.
Dit liéu vao: Cho trong tép tin vin ban LOTRINH.INP c6 c4u tric nhu sau:
’ e Dong d4u tién gdm hai sé nguyén duong n vam (1 < m < n < 10%);
e Dong thiy hai chita n s6 nguyén duong a;, ay,...,a; (1 < a; <m; ay = 1;
a, = m) twong ung 14 mic nhiém vu cia ting thanh phd (dit lidu dau vao
dam bao ludn ton tai 16 trinh hop 18);
e 1 — 1 dong tiép theo, mbi dong chira hai s6 nguyén duong x vay (1 < x,y < n)
md t3 mét tuyén dudng ndi hai thanh phé x va y.
Két qua: Ghi ra t8p tin vin ban LOTRINH.OUT gdm mét sd nguyén khong am la
téng thdi gian hoén thanh cta tAt ca céc 1§ trinh hop 18, 14y phin du khi chia cho
10° + 7.
Vi du:

LOTRINH.INP | LOTRINH.OUT

6 4 24
123324
31
32
34
36
56

I
Y 9 g
=

Cay db thi biéu dién thanh phd cia test vi dy, kém mic nhiém vu.

Giai thich:

O test vi du, véi m = 4 ta cé:
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e Thanh phd c6 mirc nhiém vu 1 1a {1}.

Thanh phd c¢é mitc nhiém vu 2 13 {2, 5}.

Thanh phé c6 mitc nhiém vu 3 13 {3, 4}.

e Théanh phd cé mirc nhiém vu 4 13 {6}.

Nén mbi 1 trinh hop 18 cé dang uy = 1, tiép dén u, 13 mot thanh phd cé mic

nhiém vu 2, tiép dén us 14 mot thanh phé c6 mic nhiém vu 3, cudi cling u, = 6. Céc
thanh phé c6 mirc nhiém vu 2 13 2 va 5; céc thanh phé ¢é mirc nhiém vu 3 12 3 va 4.
Vay c6 bdn 16 trinh hop 1é:
e 1—2—3— 6, thoi gian hoan thanh d(1,2) + d(2,3)+d(3,6)=2+1+1=4.
e 1 —2— 4 — 6,thoi gian hoan thanh d(1, 2) + d(2, 4) + d(4,6)=2+2+2 =6.
e 1—5—3— 6, thdi gian hoan thanh d(1, 5) + d(5,3) + d(3,6)=3+2+ 1 =6.
o 15— 4— 6,thdi gian hoan thanh d(1, 5) -+ d(5,4) + d(4,6) =3 +3 +2=8.
Viydapanla4+6+6+8=24.
Rang budc:
o C6 20% 56 test twong ting 20% sé diém véin < 20;
o C6 20% s6 test twong vng 20% s6 diém véin < 100;
C6 20% s6 test twong ving 20% s6 diém véin < 5000;

C6 20% s6 test tuong ving 20% s6 diém cdy c¢é dang dwong thing;

[ ]
o C5 20% s6 test tuwong vmg 20% sé diém con lgi khdng c6 rang budc gi thém.
----- Hét-—---
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