8\‘ OLYMPIC TIN HOC SINH VIEN LAN THU 30
& Khéi thi: C4 nhan Khong Chuyén & Cao dang

\‘1 Théi gian lam bai: 180 phut
” Ngay thi: 23/3/2022
Noi thi: Dai hoc FPT Ha Néi

TONG QUAN DE THI

STT Tén bai File ngudn ndp Thoi gian chay | Giéi han b nhé | Piém
1 Ma hoa encryption.* 1 giay 1 GiB 100
2 Khoang cach distance.* 2 giay 1 GiB 100
3 Khoa bang key.* 2 giay 1 GiB 50
4 Tro choi game. * 1 giay 1 GiB 50

ChU Y: Déu * dwoc thay thé boi dudi ngam dinh ciia ngén ngie dwoc sir dung.

Hay lgp trinh gidi cac bai todn dwdi diy:

Bai 1. M& h6a (100 diém)
Khi nghién ctru xay dung thuat toan ma hoa, Nam can giai quyét bai toan sau:

Véi bén sé nguyén duong L,R,A, K, can dém sé luong sé nguyén duwong S ma L < S <R va
(A X 5)% K = 0, trong d6 % la phép toan chia lay du.

Hay gitip Nam giai bai toan trén.

Dir liéu: Vao tir thiét bi vao chuan gém bén sé nguyén duong L, R, A, K(L < R), cac sd cach nhau
boi déu cach.

Két qua: Ghi ra thiét bi ra chuan mot s6 nguyén 1a s6 luong s6 nguyén duong S thoa man.

Vi du:

D& liéu vao Két qua ra

110 2 10 2

Gidi han:
Subtask 1 (50% s6 diém): L, R, A, K < 10°;
Subtask 2 (50% sé diém): L, R, A, K < 108,

Bai 2. Khoang cach (100 diém)
Nam dinh nghia khoang cach giita hai ddy s6 A = (aq, ay, ..., a,,) Va B = (by, b, ..., by,) 1a gia tri
la; — bj| nho nhat trong tat ca cac cap (a;, bpyvwil<i<mval<j<n.

Vi dy, khoang cach gitta hai day (1,5,7) va (4,—1,39) l1a|5 — 4| = 1.

Trén day s A = (ay,ay, ..., a,y,), VOi cap chi sé (L, R), tao ra ddy s6 € gom cac phan ti tir L dén R
(1<L<R<m),cuthéC = (ay,a,,q,..,ag), Nam can tinh khoang cach cua hai diy sb C va B.

Yéu ciu: Cho hai day sé nguyén A = (ay, ay, ..., am), B = (by, by, ..., by) va k cap chi s6 (L, R), Vi
mdi cap chi s6 (L, R), hdy tao day sb € twong tmg va dua ra khoang céch cua ddy sb € voi day sb B.
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Dir liéu: Vo tir thiét bj vao chuan:

e Dong dau tién chtra ba s6 nguyén duong m, n, k;

e DonNg thir hai gdm m s6 nguyén a4, a,, ..., a, (la;| < 10%1 <i <m);

e Dong thir ba gém n s6 nguyén by, b, ..., b, (|bj| < 10%1 < j < n);

e Dong tht t (1<t <k) trong k dong tiép theo, mdi dong chwra hai sé nguyén duong

LR(1<L<R<m).

Céc sb trén cling mot dong cach nhau bai dau céch.
Két qua: Ghi ra thiét bj ra chuan gom k dong, mdi dong chira mot s6 nguyén la khoang céch cua hai
day sé C va B twong tng vai cap chi sé L, R trong dit liéu vao.

Vi du:
D& liéu vao Két qua ra
343
157
4 -1 309
13
11
2 2
Gioi han:

Subtask 1 (40% s6 diém): m,n < 5000; k = 1;
Subtask 2 (30% sé diém): m,n < 10% k = 1;
Subtask 3 (20% s6 diém): m,n < 5000; k < 10°;
Subtask 4 (10% sé diém): m,n < 10°%; k < 10°.

Bai 3. Khéa bang (50 diém)

Cong ty caa Nam vira dua ra thi truong mot loai khoa cé dang bang hinh chir nhat kich thudc h X w.
Trén bang c6 mot sé 6 13 phim bam, viéc md khoa duoc thue hién bang cach bam lién tiép k phim ¢
k 6 khac nhau va k 6 nay phai lién thong v6i nhau. Mot nhom cac 6 goi 1a lién thong néu tir mot 6 ¢6
thé toi cac 6 con lai bang day cac 6 ké canh trong nhom.

Do tin cay cua khéa phu thudc vao sb lu’gng‘céch chon ’k 0 lién I S
thong. Hai cach chon goi la khac nhau néu ton tai it nhat mot 6 H# 44
thudc cach chon nay nhung khong thudc cach chon kia. ) :
Pé tinh sb lwong cach chon, khoa duoc mé ta bang ludi 6 vubng N
kich thuéc h X w 06, 6 léqphim bépl duoc biéu dién bang ki tu BH#H
“#” cac 6 con lai dugc biéu dién bang ki tur “.”. ) )
Vi dy, véi k = 7 va bang khéa nhu hinh bén, ¢6 3 cachchon7 =" "~ #
0 thong.

Yéu cau: Cho ba s6 nguyén h, w, k va bang mé ta phim bam. Hay dém sb cach chon k 6 lién thong.
Dir liéu: Vo tir thiét bj vao chuan:
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e Dong dau tién chira ba s6 nguyén h,w va k (1 < h,w < 30);
e MJdi dong trong h dong sau chira xau c6 do dai w mo ta.

Két qua: Ghira thiét bi ra chuan mot sd nguyén la s6 cach chon dém duoc.

Vi du:

D& liéu vao Két qua ra
56 7 3
Ho..

#4444
o#L#.
R

Gidi han:

Subtask 1 (50% sé diém): k < 3;
Subtask 2 (50% sé diém): k < 10.

Bai 4. Tro choi (50 diém)

Khi day vé thuét toan, Nam thuong to chirc cac tro choi, dudi ddy 1a mot trd choi co nhiéu chién
thuat choi twong mg v6i nhiéu chién luoc thiét ké thuat toan.

Ban dau, Nam tao mot diy s6 nguyén dwong a,, a,, ..., a, tuong &ng véi n luot chon. Mot nguoi
choi sé& thuc hién dung n luot chon, véi luot chon thir i (1 < i < n) nguoi choi s& chon sd nguyén b;
ma b; < a;. Két thic n luot chon néu véi moi i déu khong tdn tai Lr ma 1 <I<i<r<nva
b; > b; < b, thi nguoi choi gianh chién thing va nhan dugc sb keo 1a tong gia tri b; & cac luot,
nguoc lai, nguoi choi s€ khong nhan dugc keo.

Yéu cau: Cho diy sé nguyén duong ay, ay, ..., a,, hdy giup Nam tinh s keo it nhét cin chuan bi dé
trong moi truong hop déu ¢6 di s6 keo cho mot ngudi choi.

Dir liéu: VAo tir thiét bi vao chuan:

- Dong dau tién chira s6 nguyén n;

- Dong tiép theo chtra n s6 nguyén duong cach nhau bai dau cach aq, a,, ..., a, (a; < 10°).

Két qua: Ghi ra thiét bi ra chuan mot s6 nguyén 1a sb keo it nhat ma Nam can chuan bi dé trong moi
truong hop déu du s6 keo cho mot nguoi choi.

Vi du:

Di* liéu vao Két qua ra
4 5
1212

Gioi han:

Subtask 1 (60% sé diém): n < 5000;
Subtask 2 (40% sé diém): n < 5 x 105.
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