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Bai Tén bai Tén chuong trinh_ | T¢p dit li¢u [ Tép két qua | Dicm
1| Trong yéu cpo.* cpo.inp cpo.out 7
2 Lau cily crt.* crt.inp crt.out 7
3 Tia ray.* ray.inp ray.out 6

Diu * duwge thay thé béi PY hojc CPP cita ngbén ngir Ijp trinh duge sir dyng twong img 1A
Python hojic C++,
Hay ldp trinh gidi cdc bai todn sau:

Bai 1. Trong y ‘éu (7 diém)
Cho m{t db thj v hué'ng. n dinh (céc dinh dugc danh sb tir 1 dén n) va m canh. Dinh u duge
goi 1a dinh trong yéu néu:
i) D4 thj c6 chu trinh;
ii) BO dinh u va cdc canh ké véi u thi dd thi khong c6 chu trinh.
Yéu cdu: Xac djnh dinh trong yéu c6 chi s6 nhé nhét, néu khong c6 thi in ra —1.
Dir li¢u: Vao tir tép viin bin cpo. inp

e Dong diu tién ghi mjt sd nguyén T (1 < T < 10) 1a sb lwgng bo test. Tiép theo, mdi
bd test cé dang nhur sau:

e Dong diu tién ghi hai sé nguyén n,m (1 € n,m < 10°) lan lugt 14 sé dinh v sé canh
cta do thi.

e Dong thiri trong m dong tiép theo mdi dong ghi hai s6 nguyén u;, v 1 =su,v;<n)
thé canh ndi giira hai dinh u; va v;. Dit lu,u dam béo giira hai dinh bét ki c6 t6i da mt
canh ndi hai dinh dé, khong co canh nao ndi mdt dinh véi chinh noé.

Cac s6 trén mgt dong cdch nhau mét ddu cdch.
Két qua: Ghira tcp vén ban cpo.out

e T dong, mdi dong ghi ra dinh trong yéu c6 chi s6 nho nhét, néu khong cé thi ghi ra —1.
Vidu:

cpo.inp cpo.out cpo.inp cpo.out
2 1 2 4
55 - 5 6 2
5 1) 4 5
52 4 1
1.:2 4 2
2.3 4 3
2 4 5 1
6 6 52/
1 2 56
2 3 3. 3%
31 23 |
45 2 4
56 25}
35
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Rang bujc:
e C630% sb test img véi 30% sb diém ciabiicom <n+1;
C6 30% s test img v6i 30% sb diém cua bai c6 n < 1000; _
C6 40% sb test con lai cia bai img véi 40% sb diém ciia bai khong c6 ring buje g1
thém.
Bai 2. Lau cfy (7 di¢m) :
Cho m{t dd thj ciiy T ¢6 n dinh (cdy 1a mt dd thj lién thong n dinh n — 1 canh). Ta thye hign
m{t phép “lau” cdc canh cia cly nhur sau:

e  Chon hai nit I bt ki ciia cdly va “lau” tt ci céc canh trén dudmg di ngin nhét gitt hai
nit d6. Néu sb canh trén dudmg di ndy 14 d thi ta n6i phép “lau” ndy mét chi phi d.

e Qua trinh dugce Idp lai nhu trén vGi hai 1a khac (trong. céc nit 14 chua duge chon) cho
dén khi tdt ca cdc canh cua cy déu duge “lau” it nhit mot lin.

Chi phi ctia mdt phép “lau” ciy 1a tong chi phi ctia tht ca cdc phép “lau”.

C6 Q bién thé cia cay T. Bién théd thir i (1 < < Q) 1a mjt ag thj ciy T, c6 dugc bing cich
thém vdo cly ban diu D; niit 14. Nut 14 v thém vao nit u ctia ciy ban dau 12 thém mjt canh
ndi dinh u véi dinh v.

Yéu ciu: Véi cy bién thé T, (1 < i < Q). Hay tinh chi phi nhé nhét dé “lau” cdy T;. Cha y
céc ciy bién thé 1a dc 1ap nhau.

Dir li¢u: Vao tir t¢p viin ban crt.inp

e Dong diu ghi hai sé nguyén N,Q (3 € N < 1051 < Q < 10°) lan lugt 13 s6 dinh cia
ciy T va Q bién thé cua ciy T.

e N —1dong tiép theo mdi dong ghi hai sb nguyén u, v (1 < u; v < N) thé hién canh
ndi giira hai dinh u, v;

e Dong thir i trong Q dong tiép theo, sé nguyén dau tién D; (1 < D; < 10%) 14 s6 nat 14
dugc thém vao, tiép theo D; sb nguyén u thé hién c6 mdt nit 14 duge thém vao dinh
u.Chi ¥, ¢6 thé c6 nhiéu nit 14 méi duge thém vao cing mét dinh cia dé thj T va
2, D; <105,

Cdc s6 trén mét dong duwgc ghi cdch nhau mét dau céch.
Két qui: Ghi ra tép vin ban crt.out

e Ghira Q dong, mdi dong la chi phi nhé nhét dé “lau” cay bién thé thir i.

Vidu:

crt.inp crt.out crt.inp crt.out
y -1 g3 1.2
12 10 1 2 1d
2 4 8 2 4 -1
4 5 4 5

5 6 56

5 7 S

3 4 3 4

1 4 4 1126

2 2 4 366 2

13 227

Giai thich bién thé thir 2 cia test 1: 2 2 4 tirc 1a tir cdy ban diu ta thém vao nit thir 2 va nr
thir 4 hai nit 14 méi A, B nhu hinh vE sau:
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ChoncZipla 1 — 6 ta mdt chi phi 14 4; tiép theo ta chon ciip 14 A — 6 ta méit chi phi 1a 4; tiép
theo ta chon cfip 1a B — 3 ta mét chi phi 2. Nhu vy tdng chi phi 14 10 va trong trudmg hop
ndy day la chi phi nho nhit ddm bao tll ci cdc canh cta cly déu duge “lau”.
Rang buje:

o C625% s test img vai 25% sd didm cia bai c¢6 Q = 1, cdy T ¢6 canh ndi dinh 1 véi

mQi dinh u (2 < u < N), cic 14 thém vio khong c6 14 ndo ndi véi dinh 1;

o C625% s test img véi 25% sb diém cia bai c6 N < 20000, Q < 300;

o C625% sb test img vi 25% sb diém ciabaico D, =1 (1 < < Q);

e C6 25% sb test img véi 25% sb diém cia bai khong c6 rang budc gi thém.
Bai 3. Tia (6 diém)
Trén mit phing toa dd (Oxy) dinh huéng (quay theo chiéu kim dong hé 1a chiéu m, quay
ngugc chi¢u kim ddng hé chiéu duong), géc gitra hai tia Ox, At dugce dinh nghia 12 mjt géc
lugng gidc 6 (9 € [-m;m)),8 = sd(0x, Ou), véi Ou 1a tia cing phuong va cing huéng véi
tia At. Khi d6, mdi tia At hodn toan dugc xic dinh bai diém diu A(x,; y,4) va géc 6 tao boi
gifra tia At va tia Ox.

e
0 A /
Hinh minh hoa goc tao boi giita hai tia Ox, At. Trong trucmg hop nay 6 > 0.

Poan thing AB dugc goi la khong cit tia Ou néu doan AB hojc khong c6 diém chung véi tia
Ou holic 0 1a diém chung duy nhit ctia doan AB véi tia Ou.

A

/‘4 u, 0 / v
s |

4

Minh hoa doan 548 Minh hoa dqan AB
duwgc goi la khong cat tia Ou dugc goi la cat tia Ou
0

/
~—
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. . . 2l = «X
Cho n tia trén mjt phing toa dd (0:7) va diém Mo(p; q). Mot dudmg di §5P bhuc tu'dlcm
0(0;0) qua céc ditrm Ay, Ay, ... A, 8én diém M, duge goi 1a “an todn™ ncu dong thoi thoa
man céc ditu kién sau:

i) Hodnh do cia diém tnrdre ludn khong 16n hon hoanh d§ cia diém sau;
i) Dogn thing ndi hai didm lién tiép trén dudmg di khong cit vao bét ki mt tia ndo trong

n tia di cho.
Yéu du:'llny tim dudmg di gdp khic tir diém 0(0;0) dén diém My(p; @) “an toan” va cé
d6 dai ngin nhét.
Dir li¢u: Vao tir tip viin bin ray.inp
e Dong diu ghi ba sbnguyénn,p,q (1 € n < 10%0 < p; q] < 10%) lin lugt 14 56 tia
trén miit phiing va toa dd cia diém M,;
o n dong tiép theo mdi dong ghi ba s x,y,0 (x,y€Z; 0< |x|;lyl £10% 6 €
[-m; 7). Trong d6, (x;y) 1a toa ) diém déu cia tia, 8 12 géc tao bai tia d6 va tia
Ox.
Dit li¢u ddu vio dim bao ludn tdn tai dudng di “an todn™ tir diém O dén diém M,
Cdc 56 trén mft dong dwpce ghi cdch nhau mét ddu cdch.
Két qua: Ghi ra t¢p vin ban ray.out
Két qué clia bai toan la d9 dai dudng gép khiic “an toan™ ngin nhit tir diém 0(0; 0)
dén diém M,(p; @). Két qua cia ban duge xem 1a ding néu c6 sai sb tuyét ddi khong vugt
qué 1.0. Tirc 13 |a — @] < 1.0, trong d6 a la dép 4n cua ban, @ 1 dép &n chudn.

Vidu:

ray.inp ray.out ray.inp ray.out

7 20 =5 33.33804225| |7 20 O 24.27357042

4 3 ~=2.875 9 12 i1..155

5 7 =1.314 D2 .98 1

10 -2 0.666 5 2. =1.571

16 ol oo i 1 11 —-4.1.765

16 1 1.571 1145477377

23 =3 =~2.130 15 ~—~4: 1.765

14 =5 3.073 15 :—4: 1,371 -
Rang bujc:

e C640% sb test img véi 40% sé diém cua bai c6 n < 300;
e C640% s test img véi 40% sb diém cia bai thoa man trong céc tia c6 ding hai tia
c6 goc 6 = —1.571, céc tia con lai c6 6 = 1.571;
o C620% sd test img v&i 20% s6 diém cua bai khong cé rang budc gi thém.
Giii thich test vi du 1: Goi cdc tia theo dit liéu vao lan lugt 12 dy,d,, d3,d,, ds, dg, d7 V2
M, (20; -5).
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Tia d, ¢6 diém déu 1a (4;3), goc 6 = —2.875 € (-m —§) nén diém diu nim phia trén truc
Ox, c6 huémg quay xubng va tir phii qua trdi nhu hinh v&. Tia dy c6 diém diu 1a (10; -2)
nén nim phia dudi tryc Ox, goc 0 = 0.666 € (0:5) nén hudng 1én va tir trdi qua phai nhu
hinh v&.

Puong di tdi wu 14 dudmg di gdp khic duge thé hi¢n bing cac dudng nét dirt trén hinh ve.

dS A d3
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