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TONG QUAN DX THI
Bai| Tén bai ]x‘fgl:ng Tép det lifuvao | Tépdirligura |Diém
1 | Xirly bit BITMASK.* | BITMASK.INP | BITMASK.OUT | 7
T4 hop cin
o | TOROPCUNE | fOMBI* | COMBLINP | COMBLOUT 7
day bit

3 | Chay dua CHAYDUA.* | CHAYDUA.INP | CHAYDUA.OUT | 6

Daéu * duge thay thé bang py hodc cpp tiy theo ngén ngit sir dung la Python hodic C++.

Hiy viét chwong trinh gidi cdc bai to4n sau:

Bai 1: Xir 1y bit (7 diém)

Béo cling véi Binh hién dang huin luyén cho ddi tuyén thi hoc sinh gidi Tin hoc.
Ho6m nay, d& khong khi 16p ddi tuyén trd nén s6i déng hon, Binh dé nghi Bao ra mot bai
todn mang tinh giai tri cao nhu sau:

Bai ndy lién quan ¢&n mot sé phép toan xir Iy bit. Trong xir Iy bit c6 mot sé phép
toan nhu phép OR (ky hi¢u V), phép AND (ky hiéu A), phép XOR (ky higu D).

Cho mdt mang gdm n phén tir a,, ay, ..., a,. C6 q truy vén, truy van thir i c¢6 dang
s s (ke b brbuase : ()

e x;yi:Timsdcipvitri (u,v)saochol <u<v<nvax;® (a,Aa,) =y
Bao thdy y ndy ctia Binh rit thd vi nén da dong y ludn. Nhung sau vai phit suy nghi,
Bao d4 dé nghi Binh ddi sang 2 loai truy vAn d& bai toan trd nén phirc tap hon nhu sau:

o 1x;y;:Timsbcapvitri (w,v)saochol<u<v<nvax;® (a,Aa,)=y. AND

o 2xy;:Timsbcapvitri (w,v)saochol <u<v<nvax;® (a,Va,)=y. OR

Binh d4 ddng y v6i ¥ kién rit hay ciia Bao, va ca hai déu da chdt bai ndy. Béo va
Binh c4n c4c ban trong doi tuyén cung thao ludn va tra 1&i hét tét ca q truy van trén, va
tdng cong cb 2 loai truy vén.

Yéu chu: Vi cic ban trong doi tuyén it tiép xic v6i cac bai toan lién quan dén xir ly
bit nén ban hdy gitip c4c ban trong déi tuyén tra 10i hét q truy vén trén.

Dir li¢u vao tir file vin ban BITMASK.INP: Gdm q + 2 dong;

e Dong dau tién chira hai sb nguyén duong n, q.

e Dong thir hai chira n sb nguyén khong am a,, a,, ..., a,.

o g dong tiép theo, dong thir i chira mét trong 2 loai truy véan trén.



K&t qua ghi ra file vin ban BITMASK.OUT: Gdm q dong, mdi dong ghi ra mot
s& nguyén duy nhét 12 két qua cho mdi truy vén.

Vi du:
BITMASK.INP | BITMASK.OUT | Giai thich
7@ 4 - V§i truy van thtr 1: C6 4 cip thoa man 1a
35 4 76 3 (theo vi tri): (2, 3), (2, 6), (2, 7). (3, 7).
157 *tege A
2 L (xdpe 7)

Réngbuqc St e '2 o ;L 5
¢ CO6 20% sb test Gng v61 20% sb diém cua bai thoa man diéu kién:n,q <
3107 g < 212v611<z<n X,y <22véil<i<g;
o 30% sb test khéc tmg véi 30% s diém cia bai thoa man diéukién: n < 106,q <
3105 q; <2¥v6il<i<m0<x,y; < 215v011<z<q,
o 50% sd test con lai tmg véi 50% sb diém cla bai thoa mén diéu kién: n <
105, <3.105 q; <2 v6i1<i<n;0<x,y, <2¥vil<i<gq.

Bai 2: T6 hop cing day bit (7 diém)

Minh va Quang cling lam mét bai toén kha hay dugc Nam db lién quan dén to hop.
Bai todn ban dau nhu sau:
Ham S(i, ) dugc dinh nghia nhu sau:

0, néui<j
Allf) = (l) néui > j
4 B

v6i () 12 t6 hop chép 7 clan.
Cho ba s6 nguyén duong 7, u, v. Ham A(r, u, v) dugc dinh nghia nhu sau:

Alr,u,v) = Zscz, )

Vi Quang théy bai nay khé dé, nén da dé ngh1 Minh nang d¢ kho cua bai l1én nhu
sau:
Cho mang A gdm n phan tir a,, a,, s, ..., @y, V2 cho ba sb6 nguyén duong 7, u, v. Hay
dém sé day b gébm r ph:?m tir sao cho thoa man cac didu kién sau:
e 1€h, <X .. Ehsn
o us<ay &a, & &ay <v.voi & laky hiéu ctia phép AND trong xur ly bit.
Minh sau mdt phit suy nghi van cim thay khong khé, nén da dé nghi Quang néng
tAm thém bai khé hon nita nhu sau: v (( kha ma.
Cho mang A gém n phan tr ay, az, Az, .. ., @n, va cho hai s0 nguyén duong [, 7. Minh
dé nghi cho thém q truy van, truy van thir i thude mot trong hai loai nhu sau:
o 1u;v;(0<uy; <v;):Hiy dém so day b gdm k phén tir sao cho thoa mén cac
diéu kién sau:
o ISkerT.
(o} 15b1<b2<...<kan.
o u;<a, &ay &..&a, <v;
voi & laky hiéu cua phép toan AND trong xir ly bit.



o 2u;v; (0<u; <v;):Hay dém sé ddy b gdm k phén tir sao cho thod mén céc
diéu kién sau:

olsk=<r.
Ole1<b2 ...<bk<n
o u < ap, |ap, || ap, = v;

v6i | 12 ky hi¢u cia phép toan OR trong xu ly bit. k +9\0,, e - ((

Sau vai phut suy nghi thi Quang dong y cung Minh lam bai nay. Nhung ¢ mot trd
ngai 1a Minh va Quang chua cé mlemEHTgma'n'Ve cac bai toan xur li bit phirc tap,
nén kh4 bdi réi. Minh va Quang déu di hoi Nam, va Nam ciing kh4 bbi rdi véi bai toan
nay.

Yeu cAu: Hay gitip Minh, Quang va Nam thodat khoi sy béi rdi bang cach giai
quyét bai toan do6.

Dir liéu vao tir file viin ban COMBI INP: gbm q + 2 dong:

e Dong dau tién chira bon so nguyén duwong n,q,L,r (1 <L <7 <n).

o Dong thit hai chita n s6 nguyén khong 4 am Aq,qz, e, Ape

e g dong tlep theo, dong thit i chura truy van thuoc mot trong hai loai trén.

Két qua ghi ra file viin ban COMBLOUT: Gom g dong, dong thir { ghi ra m§t so
nguyén khong 4m duy nhét 13 phan du cua két qua cua truy van thir i khi chia cho sb
10° + 7.

Vi du:
COMBLINP | COMBL.OUT Giai thich
4212 5 - Véi truy vén thir 1: C6 5 ddy thoa mén la (theo vi
2356 3 tri): (1), (1, 2), (1, 4), (2, 3), (2, 4)
112 - Vi truy vén thit 2: C6 3 ddy thoa man 14 (theo vi
204 tri): (1), (2), (1, 2)
Rang budc:

o C620% sb test tng véi 20% s diém ciia bai thod mén diéu kién: n,q <
2.10% l=1,r=n;al- <28v6il<i<nmv;<28v6il<i<gq.

e 30% sb test khac tng véi 30% sé diém cta bai thoa man diéu kién: n <
108, q<3105 L=l r—n,a,<219v611<z<n,vt<219v011<L<q

e 50% sd test con lai tmg v6i 50% so diém cua bai thoa mén didu kién: n <
10%,9 <3.105 q; <2¥vsil<i<mv; <2Pvéil<i<q.

Bai 3: Chay dua (6 diém)

Khu rirmng Rua va Thé séng c6 n vi tri duge két ndi véi nhau bang m con dudng 1
chiéu. Trén con duémg néi tir vi trf A; dén vi tri By, thoi gian dé Ria di hét con dudng
nay 1a R;, thoi glan dé Tho di hét con duwong nay 13 T;. Thoi gian di qua mdi vi tri coi
nhu khong d4ng ké.

Tho va Rua dang len ké hoach chay dua, dudng dua s& 1&a mét chu trinh xac dmh
trude; cé hai cung Xuét phat tai mot vi tri, chay theo chu trinh d6 va tr¢ vé vi tri xuat
phét; ai vé dich trude 12 ngudi chién théng

Tho ¢6 y dinh nhudng Ria nén mudn tim mét chu trinh gom it con duorng nhat, ma
néu chay trén chu trinh d6 thi Rua chic chin s& thing Tho. Neu ¢6 nhiéu chu trinh nhu
vay thi Tho mudn chon chu trinh ma chénh 1&ch thoi gian vé dich giita Ria va Tho 1a
16n nhét.



Hay gitip Thé tim mdt chu trinh nhw mong muon.

Dit li€u vao tir tép vin bén CHAYDUA.INP:

e Dong déu tién chira s hai ng,uven duong n va m.

e Dong thir i trong m dbng tiép theo chira 4 sb nguyen A;, Bi, R; va T; cho biét c6
mdt con dudng mdt chidu ndi tir 4; dén B; va thoi gian dé Rua va Th6 di hét con dudng

d6 14n luot 12 R; va T;.

e Giita hai vi tri 4 va B b4t k3, c6 khong qué 1 con dudng ndi theo chiéu tir A dén
B, va ¢6 khoéng qué 1 con dudng ndi theo chiéu tir B dén A.

Két qua ghi vao tép viin ban CHAYDUA. OUT Gdm 2 s6 trén mot dong duge

phan tach bdi mot khoang tring: sé diu tién 1a so con dubng trong chu trinh tim dugc,
sb thir hai 13 mrc chénh 1&ch 16n nhét thoi gian vé dich giita Ruia va Thé.

Gid6ihan dit li€u:

e 2<nm< 300.

o 2<m<nX(n-1).
e 0<R;T; <10°.

Vi du

CHAYDUA.INP CHAYDUA.OUT
o7 52

1241
2342 .
3116
13115
2475
4514
5310

Rang budjc:
e C640% diém tuwong tmg véin < 20.
e C660% diém tuong tmg véi 20 < n < 300.

o Thi sinh khong dwoc sur dung tai liéu
o Gidm thi khong gidi thich gi thém.



