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Chit y: Diu * dwoc thay thé boi PAS, CPP, PY ciia ngon ngiv lgp trinh dwoc sir dung twong irng la Pascal,
C/C++ hodc Python.

Bai I. Dy chia hét (5 diém)

Cho ba sé nguyén khdng &m N, K, X. Vi ddy 6 0,1, 2,3, ..., N ngudi ta sap xép lai day sé do
theo quy tic:

e Dau tién la bd céac sb chia K du X;

e Tiép theo la bo cac sb chia K du X + 1;

e Tiéptheo la bo céc sé chia K du K-1;
e Tiép theo la bo céc s chia hét cho K;
e Tiép theo 1a bo céc sb chia K du 1;

e Cudi cung 1a bo céc sé chia K du X — 1.
Trong mdi bo sé ¢6 cuing tinh chia hét, cac sé duoc sap xép giam dan.
Vidu:N =10, K =4, X = 2.
e Taco: bo cac sb chia 4 du 2 14 10, 6, 2; bd cac sb chia chia 4 du 3 12 7, 3; bo cac s6 chia hét
cho 412 8,4, 0; bo cac s6 chia 4 du 113 9,5, 1;
e Diy sb sau khi sap xép 1a: 10,6,2,7,3,8,4,0,9,5, 1.
Yéu cau: Cho Q truy van, mdi truy van chua ba sé nguyén khéng am N, K, X va s nguyén duong D.
Tim s thir D caa day sé sau khi sap xép.
D ligu vao ter tép van ban DCH.INP:
e Dong dau tién chira s6 nguyén duong Q khong vuot qua 10° 1a sb lwong truy van;
e ( dong tiép theo: M&i dong mé ta mot truy van gdom bén sé6 N,K,X,D (0 < X <K <N <
108, D < N + 1).
Két qud ghi ra tép vin ban DCH.OUT: Gom Q dong, mdi dong chira két qua caa maot truy van.
Vi du:

DCH. INP DCH.OUT Giai thich
2 3 Trong truy van tha hai: N =10, K =3, X =0
10 4 2 5 7 e Diy s6 sau khi sap xép 1a: 9,6,3,0,10,7,4,1,8,5,2;
10 3 0 6 o SOthir61a7.
Rang bugc:

e C050% sb test (tng vGi 50% sb diém thoa man: Q, N < 103;
e 30% sb test khac ung véi 30% sb diém thoa man: X = 0; Q < 10°;
o 20% sb test con lai tng vdi 20% s6 diém khong c6 rang budc gi thém.
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Bai 1. Trong s6 xau (5 diém)

Cho mét xau S chi gém céc chit céi tiéng Anh in thuong. Cac chir céi 'a’,'b’, ..., "z" lan luot duoc
danh sd thirty 12 1,2, ..., 26. Trong s6 ciia mot xau duogc dinh nghia 1a tng cac gid tri tuyét ddi cua hiéu
sb thir tu giira cac ky tu trong xau véi Ky tu dau tién caa xau do.

Vi du: v6i xau “cade”, trong sb cua xau la:

I'c’-'c'| + |'a’-'c'| + |'d"-'"| + |'’-'¢'| = |3-3]| + |1-3| + [4-3| +|3-3|=0+2+14+0=3
Yéu cau: Hay tim mét xau con gdbm céc ky tu lién tiép thudc S ¢ trong s6 16n nhat va cé ky tu dau tring
véi ky tu cudi.

Di# liéu vao tir tép vin ban TSX.INP: Gom mot xau ky tu co do dai la N (N < 10°).
Két qud ghi ra tép van ban TSX.OUT: Mot s6 nguyén la trong sé 16n nhit cua xau con thoa man.
Vi du:

TSX.INP TSX.OUT Giai thich
bcacadbac 8 Chon xau con “cacadbac”.
abcaczc 25 Chon xau con “caczc”.

Rang budc:
e C0650% sb test (g v6i 50% so diém thoa man: N < 10%;
e 30% sb test khac ung voi 30% sb diém thoa man: N < 10%;
o 20% sb test con lai tmg véi 20% sé diém khong co rang budc gi thém.

Bai 111. S6 may man (5 diém)
Cho mot ddy A gdom N s6 nguyén A, A,, As, ... Ay (C&c phan tir ¢6 gia tri tir 1 dén 9). Goi
S[L ... R] 1a sé nguyén duoc ghép bai céc sd tir vi tri L dén vi tri R trong ddy A, theo thir tu tir trai sang
phai. Vi du: véi ddy A = [2,6,5,7,4] thi S[2...5] 146 6574.
Mot s6 nguyén khong am dugc goi 1a may man néu nhu trong biéu dién thap phan cua s6 d6
khong chaa s6 13. Vi du: cac s may mén 12 6,12,31,103,....; cac s khdng may min la 13, 5713,
321321, ...
Yéu cdu: Ban can thuc hién Q yéu cau thuoc mét trong hai loai sau:
e Loai 1: Puara sb luong cac s6 may man khong vuot qua S[L ... R];
e Loai 2: Thay gia tri phan tir thir i bang gia tri X.
Da ligu vao ter tép van ban SMM.INP:
e Dong dau chira hai s6 nguyén duong N, Q (N, Q < 2 x 10°);
e DONg thir hai gdm N s6 nguyén A, A,, As, ..., Ay viét lién nhau (1 < 4; < 9;1 < i < N);
e (Q dong tiép theo, mdi dong chira mét yéu cau thudc mot trong hai dang sau:
o 1L R: M0 ta yéu cau ghi ra s6 luong s6 may man khong vuot qua S[L...R] (1 < L <
R < N) sau khi chia du cho 10° + 7;
o 2iX: M0 tayéu cau thay gié tri phan tir thir i bang giatriX (1<i < N;1 <X <9).
Két qud ghi ra tép vin ban SMM.OUT: VV&i mdi yéu cau loai 1, ghi ra két qua trén mot dong.
Vi du:

SMM. INP SMM. OUT Giai thich
6 3 84 Véi yéu cau dau tién, cac s6 may man khong vuot
849613 7 quas4lao,1i,z2,..,12,14,15,...,84.
112 Véi yéu cau thir hai, day A 12 844613.
2 34 Véi yéu cau tha ba, cac sé6 may man khong vuot
144 qua61ao,1,2,..,5,6.

Rang bugc:
e C0620% sb test tng véi 20% s6 diémcO N < 6;Q = 1;
e 20% s test khac tng véi 20% s diém co N < 6;
o 20% sb test khac ung voi 20% sb diém co N < 100;
e 20% s test khac tng véi 20% sb diém c6 Q < 2000;
o 20% sb test con lai tng v6i 20% s6 diém khong co rang budc gi thém.
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Bai IV. Truyén di ligu (5 diém)

TR 1a mot hé thdng trao doi dit liéu truc tiép gitra cac may tinh dang duoc thir nghiém tai trudng
X. Trudng ¢6 N may tinh dwgc danh s6 tir 1 téi N. Cac may tinh déu sir dung hé théng TR va duoc két
ndi voi nhau theo db thi dang cay.

Ban déu, hé thdng c6 mot tép dix liéu dang duoc luu trir bai mot hoic hai may tinh. Trudng mudn
truyén tép nay dén tt ca cac may tinh khac trong hé théng. Co ché truyén dit liéu caa hé théng TR nhu
sau: car mot phut, mdi may tinh trong hé thdng chi cd thé truyén dix liéu dén duy nhat mot may tinh khac
duoc két ndi truc tiép véi no.

Yéu cdu: Cho s hiéu cua cac mdy tinh dang luu trit tép dit liéu & thoi diém ban dau. Hay tinh thoi gian
t6i thiéu dé tat ca cac may tinh trong hé théng nhan dugc tép dit liéu.
Di ligu VAo tir tép vin ban TDL.INP:
e Dong dau tién chtra s6 nguyén N (1 < N < 10°) 1a s6 luong may tinh;
e N — 1dong tiép theo, mdi dong chira hai s6 nguyén khac nhau x vay (1 < x,y < N) md ta sd
hiéu cua hai may tinh duoc két ni truc tiép;
e Dongtiép theo charasé M (1 < M < 2) la sé lugng may tinh dang luu trit tép dir liéu ¢ thoi diém
ban dau;
e DOnNg tiép theo chira M s6 nguyén duong mé ta s6 hiéu ctia cac may tinh dang luu trit tép dir licu.
Két qud ghi ra tép van ban TDL.OUT: Gom mot s6 nguyén Ia thoi gian téi thiéu hoan thanh cong viéc.

Vi du:
TDL.INP | TDL.OUT Giai thich
6 3 Ban dau may 1 luu trir tép dit liéu.
12 Phat thir 1: may 2 nhan duoc tép dir lidu. o
23 Phat thir 2: may 3 va 5 nhan duoc tép dir
2 4 liéu.
15 Phat thir 3: may 4 va 6 nhan duoc tép dir
56 liéu.
1 © (2)
1
6 2 Ban dau may 1 va 2 luu trit tép dit ligu.
12 Phat thar 1: may 3 va 5 nhan duoc tép dir
: ©® ©® @
2 4 Phat thar 2: may 4 va 6 nhan duoc tép dir
15 liéu.
56
2
12

Rang bugc:
o C0 25% sb test (g v6i 25% s6 diém c6 N < 20;
o  25% s test khéc ung voi 25% s6 diémco M = 1;
o 25% sb test khac ung vai 25% s6 diém co M = 2; N < 1000;
o 25% sb test con lai tng v6i 25% s6 diém khong co rang budc gi thém.

Cdn bg coi thi khdng gidi thich gi thém; cdc di lidu vao la ding ddn khdng can kiém tra; lam badi véi
cac tén file diing nhw quy dinh trong dé.
Hovaténthisinh: ..., Sébaodanh: ......oooeeiii

Ho, tén va chit ki cua can bo coi thi s 1: Ho, tén va chit ki cua can b coi thi sb 2:
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