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M@n thi: TIN HQC - Bang A

PE THI CHINH THUC

Ngay thi: 02/12/2022 ‘
Thoi gian lam bai: 180 phat, khong ké thoi gian giao de

(Dé thi nay c6 04 trang)

TONG QUAN PE THI
Bai Tén bai chu’o’rflégptrinh dl:f ?i%u ké]; éqpuéi B9 nhg Th/(‘):egian Piém
1 |Loaibomodtphanty | remo.* remo.inp | remo.out | 1024 MB | 1 gidy 6
2 | Nha hang rest.* rest.inp | rest.out | 1024 MB 1 giay 6
3 | Do rong tdi da maxi.* | maxi.inp | maxi.out | 1024 MB | 1 gidy 5
4 | Latnén tili.* | tili.inp | tili.out | 1024 MB| 1 gidy 3

Déu * dugc thay thé boi pas hodc cpp hodc py ciia ngdn ngi 1ap trinh dugc st dung twong tmg 1a
Pascal hodac C++ hoac Python.

Hay lap trinh giai cac bai toan sau:
Bai 1. Loai bé mdt phan tir (6 diém)

An c6 mot mang a gom n s6 nguyén phan biét. Binh lay dung n — 1 phan tir tir mang a va cong thém
cho moi phan tir nay mot so nguyén dwong x, sau dé xao tron ching dé tao thanh mot mang méi b cé
n — 1 phan tir.

Cho hai mang a va b, ban hdy xac dinh gié tri x ma Binh d4 chon. Néu c6 nhiéu gia tri x thoa mén, thi
hay dua ra gia tri nhé nhat trong so ching.

Dir liéu: Vao tir tép vin ban remo . inp. Dong dau tién chira s6 nguyén t (1 < t < 5) la s6 test. Cac
dong tiép theo md ta t test, mdi test mo ta trén 3 dong:

e Dong dau tién ciia mdi test chira s6 nguyén n (2 < n < 10%) 1a sé phan tir ciia mang a;

e DONg tht hai cia mdi test chira n s6 nguyén phan biét a,, ay, ..., a, (1 < a; < 10°) la cac phan
tir cua mang a;

e Dong thu ba caa mdi test chira n — 1 s6 nguyén phan biét by, b,, ...
cac phan tur cia mang b.

by (1<b; <2x10%la

Két qua: Ghi ra tép vin ban remo . out. Vi mdi test, in ra gia tri x ma Binh d4 chon. Truong hop c6
nhiéu gié tri x théa man, hay in gia tri nho nhét trong s6 ching. Dix liéu cho dam bao rang luén ton tai it
nhat mat gia tri x.

Vi du:

remo.inp remo.out
3 7
4 2
1438 1
15 8 11

4 8

w NN
[N
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ong test thir nhat, Binh iy cac phan tir 1,4,8 va cong thém 7 vao mdi phan tir ndy dugc mang
8,11, 15, sau d6 anh ta xdo tron ching dé c6 duoc mang b mai la 15,8, 11. Khdng c6 gia tri x nao khac
thdéa man yéu cau bai toan.
Trong test thir hai ¢ 2 lya chon voi Binh dé xem xét: mot 1a 1ay phan tir 4 va cong thém 6 vao n dé
dugc mang b; hai la lay phan tir 8 va cong thém 2 vao n6 @é dugc mang b. Nhung gia tri 2 1a nho nhat
trong so Céc gia tri x théa man, do d6 céu tra 1oi la 2.
Trong test thir ba chi c6 mét lya chon véi Binh dé xem xét 13 1ay phan tir 2 va cong thém 1 vao né dé
dugc mang b. Néu anh ta lay phan tir 4 thi anh ta s€ phai cong thém —1 vao phan tr nay, nhung gia tri
cong thém nay khong duong nén viéc cong nay la khong hop 1€.
Rang buc:

e C0 25% sb test ing vai 25% s6 diém cua bai theamin: t = 1va2 < n < 10;
e 25% s test khac ung voi 25% s6 diém cua bai thoa mdn: 2 <n < 10%1<aq; <10*va1l<
bi <2X 104,

e 25% s test khac tng voi 25% sb diém caa bai thoa man: 2 < n < 103;

e 25% so test con lai g vai 25% so diém cua bai khéng c6 thém rang budc nao.
Bai 2. Nha hang (6 diém)
An 12 mot dau bép va anh ay vira khai truong mot nha hang. Nha hang ma ctra trong n khoang thoi gian
[11,71), [l5,12), ..., [ln, 7). Khdng 6 hai khoang thai gian nao giao nhau, tuc 1a véi moi i, j sao cho i #
j thir; <I; hodc r; < [;. CO m nguoi (dugc danh so tir 1 t¢i m) 1én ké hoach dn ¢ nha hang. Goi thoi
gian ngudi i dén nha hang 1a p;. Néu nha hang ma cira vao thai gian do, tirc la ton tai chisd j (1 < j < n)
sao cho [; < p; < 1;, thi nguoi nay khong phdi doi, nhung néu nha hang dang dong ctra thi nguoi nay
phai cho cho tdi khi nha hang mé cira hoac phai chd mai mai.
V6i mdi nguoi, hiy tinh thoi gian ho phai chd doi (néu nguoi d6 khong phai doi thi thoi gian cho doi
bang 0), hodc xac dinh nguoi do s€ phai chd mai méi.
Dir liéu: Vao tir tép vin ban rest . inp. Dong dau tién chira sé nguyén t (1 < t < 102) la s test. Cac
dong tiép theo md ta t test, mdi test mo ta nhu sau:

e Dong dau tién cia mdi test chira hai s6 nguyén nvam (1 < n,m < 10%);

e n.dong tiép theo cia mdi test, mdi dong chira hai s6 nguyén [; var; (1 < I; < r; < 10°). Khong

c6 hai khoang thoi gian nao giao nhau;

e m dong tiép theo ctia mdi test, mdi dong chira mot s6 nguyén p; (1 < p; < 107).
Tong cac gi tri n cua tit ca cac test khong vuot qua 3 x 105 va tong cac gia tri m cua tit ca cac test
khong vurot qua 3 X 10°.
Két qua: Ghi ra tép van ban rest . out. Vi mdi test, in ra n dong: dong thir i chira mot sé nguyén la
thoi gian nguoi thi i phai chd doi hodc in ra —1 néu nguoi d6 phai chd mai mai.
Vi du:

rest.inp rest.out
0
5 0
7 2
10 -1
3 1
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ang budc:

e CH50% sb test ng véi 50% s diém cua bai thoa man: t = 1;n < 103 vam < 103;

e 50% so test con lai irng vai 50% so diém cua bai khéng ¢c6 thém rang budc nao.
Bai 3. Do rong toi da (5 diém)
Cho hai xau: xau s do dai n va xau t d6 dai m.
Mot day Py, Pz, ove» Pm» trong d6 1 < py < py < o+ < Py < 1, duoc goi 1a dep néu Sp, = t; Véimoli i =
1,2, ...,m. P rong cua day dugc dinh nghia la max (Piv1 — pi)-

si<m

Ban hiy xac dinh d6 rong ti da caa mot diy dep. Gia thiét rang lubn ton tai it nhit mot diy dep véi hai
Xau s va t cho trudc.

Dit liéu: Vao tr tép vin ban maxi.inp. Dong diu tién chta hai s6 nguyén n va m
(2 <m <n < 2x10°) tuong tng 1a d6 dai xau s va t. Dong tha hai chira xau s d6 dai n. Dong thu
ba chira xau t do dai m. Xau s va t chi gdm céc chix cai viét thuong cua bang chir céi Latinh. Di liéu
dam bao ludn ton tai it nhat mot diy dep vai hai xau s va t.

Két qua: Ghi ra tép vin ban maxi . out mét sé nguyén 1a do rong ti da cuia mot day dep.

Vi du:

maxi.inp maxi.out
53 3

abbbc
abc
52 4
aaaaa
aa
55 1
abcdf
abcdf

Trong vi du dau tién, chung ta c6 3 day dep: day dep 1,2,5 ¢6 d6 rong bang 3; day dep 1,3,5 co do
rong bang 2 va day dep 1,4, 5 c6 do rong bang 3. P rong toi da ctia mot day dep 1a 3.

Trong vi du thi hai, ddy dep 1, 5 1a ddy dep 6 do rong t6i da 12 4.
Trong vi du thtr ba c6 dung mét day dep 1a 1,2, 3,4,5 véi do rong 1a 1.
Rang budc:

e C630% s test ing véi 30% s diém cua bai thoa man: 2 < m < n < 20;
e 40% s test khac tng voi 40% sb diém caa bai thoaman: 2 <m <n < 2 x 103;
e 30% s0 test con lai ung véi 30% so diém cua bai khéng co thém rang budc nao.

Bai 4. Lat nén (3 diém)

Vién Cong nghé théng tin dang dwoc tu stra va nang cap. Mot trong nhiing hang muc cong viéc 1a lat lai
hanh lang néi tir phong 1am viéc sang phong dat may chii. Hanh lang ¢6 do rong 2 va do dai n dugc biéu
thi nhu mét ludi 6 vudng gdm 2 hang va n cot. Bé 1at nguoi ta dung cac vién gach men loai kich thugc
1 x 1 va kich thudc 1 x 2 vaéi sé lwong du trir khdng han ché. Cac vién gach 1 x 2 ¢6 thé 14t doc hoic
xoay ngang. Trudc day hanh lang duoc lat bang céc vién gach kich thudc 1 x 1 va cé k vién gach bén
dudi lip cac thiét bi dién tir, trong do vién thu’ io hang r; va cot ¢;. Ban Giam déc vién khong mudn lip
lai hé théng dién tir von dang hoat dong rat tt, nén yéu cau danh ddu nhirng vién nay va khong duoc
boc ching 1én trong qua trinh 14t nén.

B0 phan thi cong phan nan vé yéu cau trén, Vi nhu thé s& han ché kha nang lat. Diéu ndy lam Truong
phong vat tu dé nghi bo phan 1ap trinh tinh sO phwong an 1at nén khac nhau ma van dam bao yéu cau da
néu, dé bén thi cong thdy c6 nhiéu cach lam khac nhau.
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_Bfan hdy tinh va dua ra s6 phuong an lat nén theo mé-dun 10° + 7 (tirc 1a dua ra s du cua s6 phuong
an lat nén chia cho 10° + 7). Hai phuong 4n goi la khac nhau néu ton tai hai 6 ké canh trong phuong 4n
nay dugc phu bang mot vién gach 1 X 2, con phuong an kia thi khong dugc phu bang mét vién gach
1x2.

Viduvsin =2vak = 0 (khong c6 vién gach kich thudc 1 X 1 nao duge danh dau), ta cd 7 phuong an
lat nén nhu minh hoa trong hinh duéi day:

Vi du khac v6in = 3 va k = 1 vién gach kich thude 1 X 1 dugc danh du & vi tri (1,2) (6 duge to kin
trong hinh v€), ta c6 8 phuong an lat nén nhu minh hoa trong hinh duéi day:

Dir liéu: Vao tir tép van ban tili. inp. Dong dau tién chirasd nguyénnvak (1 <n <10%50<k <
2n). Dong thir i trong k dong tiép theo chira hai sd nguyénr; vac; (1 <7, < 2;1<¢; < n).

Két qua: Ghi ratép van ban tili.out mdt sd nguyén la sd phuong an lat nén theo md-dun 10° + 7.
Vi du:

tili.inp tili.out
20 7

31 8

12

Rang bugc:

C6 20% s test ing véi 20% s diém cua bai thoa man: 1 < n < 8;k = 0;

[ J

e 20% s test khac tng voi 20% sb diém cua bai thoaman: 1 <n < 103k = 0;

e 20% so test khac trng v&i 20% so6 diém cua bai théamén: 1 <n < 10% k = 0;

e 20% s test khéc &ng voi 20% sb diém caa bai thoaman: 1 <n < 10%k = 1;

e 20% s0 test con lai ung véi 20% so diém cua bai khéng co thém rang budc nao.

---------- HET ----------

Ho vatén thisinh: ..........ccocoiiiiii e SO BA0 danh: ....oveveeeeeeeeeee e
Chir ki cia Giam thi 1 .......ccooeeeeieiieeeiiiiiee i, Chir ki cia Giam thi 2:.......coceveeeeeiieeeiiiiieeeeeenen.
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