TONG QUAN PE THI

Tén bai File chwong trinh | File div liéu vao File két qua
Bai 1 Xau dai BSTR.CPP BSTR.INP BSTR.OUT
Bai 2 Hai cha éch FROG.CPP FROG.INP FROG.OUT
Bai 3 Robot t6 mau ROBOT.CPP ROBOT.INP ROBOT.OUT

Hay lap trinh gidi cdc bai todn sau:

Bai 1. Xau dai (7 diém)
Alice ¢ xau s do dai n chi géom cac ki tu s tir 0’ dén '9’. Mot xau t do dai k (1 < k < n)
dugc goi 1a xau con caa s néu t ¢ thé nhan duoc tir s bang cach x6a di (n — k) ki tu. Xau dai
d6 dai k 1a xau c6 tha tu tir dién 16n nhit trong cac xau con cua s co d6 dai k. Véi hai sd
nguyén duong k, p, Alice mudn biét chir s thir p cua xau dai do dai k.
Yéu cau: Cho xau s va g cau hoi, vai mdi cau hoi hay giup Alice tim chir sé thi p cia xau
dai do dai k.
Dir ligu: Vao tur file van ban BSTR.INP:

e Dong dau chira xau s d6 dai n khong vuot qua 10° va chi gom céc ki ty chir sd;

e Dong thir hai gdm mot s6 nguyén dwong q (g < 10%) 1a s6 cau hoi;

e Dongthiri (1 <i < q) trong q dong tiép theo chura hai s6 nguyén dwong k,p (1 <

p<k<n).

Két qua: Ghi ra file van ban BSTR.OUT:

e Ghiragqdong, dong thiri (1 < i < q) ghi mot chix s6 1a cau tra loi cho cau hoi thi i.
Rang bugc:

e Subtask 1 (30%): n < 20;

e Subtask 2 (20%): n < 200;

e Subtask 3 (20%): n < 2000;

e Subtask 4 (30%): Khong co6 rang bugc nao thém.

Vi du:

BSTR. INP BSTR.OUT
27122023 7
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Bai 2. Hai chi &ch (7 diém)
Hai cht éch cung di kiém thirc an trén mot doan duong dai. Ca hai dd ghi nhan théng tin va
mo hinh héa vé doan dudng bang ludi kich thuéc 2 x n 6, hai hang dugc danh s6 13 hang 1 va
hang 2, cac cot cua duoc danh sé tir 1 dén n tir ddu doan duong dén cubi doan duong. O &
hang i (1 <i<2),cotj(1<j<mn)cé thiic an véi mirc 6 yéu thich la p;;. Cha éch thu
nhét di chuyén trén hang 1, cht éch thir hai di chuyén trén hang 2, ban dau ca hai déu nhay toi
hai 6 & ¢t 1 va thyc hién cac hanh dong nhay tiép theo nhu sau:

- Mbi mot don vi thoi gian chi mot chu éch thyc hién hanh dong nhay hudng vé phia

cubi duong;

- Tai moi thoi diém, chénh 1éch chi s6 cot cua hai chi éch khong vuot qué d.
Hai chu éch 18n ké hoach nhay dé ca hai déu két thic & cot n va tong mire d6 yéu thich ¢ cac
6 dugc nhay toi 12 16n nhat.
Yéu cau: Cho thdng tin vé doan duong va sé nguyén duong d, hdy gilp hai cha éch tinh tong
muic d6 yéu thich c6 thé dat duoc.

Dir liéu: Vao tu file van ban FROG.INP:

e Dong dau tién chtra hai s6 nguyénn,d (1 < d < n < 10°);
e Dong thir hai chira n s6 nguyén py; (Ipy;| < 10%);
e DONg thir ba chira n s6 nguyén p,; (14| < 10°).

Két qua: Ghi ra file vian ban FROG.OUT:
e Ghi ra trén mot dong chira mot sé nguyén 1a tong mac do yéu thich cé thé dat dugc.
Rang bugc:

e Subtask 1 (30%): n < 200;
e Subtask 2 (30%): n < 2000;
e Subtask 3 (40%): Khdng c6 rang budc nao thém.

Vi du:
FROG. INP FROG.OUT
51 6
11-11-1
111-11

Bai 3. Robot t6 mau (6 diém)

Alice c6 n robot, robot thir i (1 < i < n) c6 thé nhan dang dwgc hai mau a; va b; trong k
mau son (1 < a; # b; < k), néu mot vat pham dang c6 mau a; thi robot c¢6 thé nhan dién va
thue hién t6 vat pham thanh mau b;; tuong tu, néu vat pham dang c6 mau b; thi robot c6 thé
nhan dién va thuc hién to vat pham thanh mau a;; chi phi dé van hanh robot nay 1 p;.
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Alice mudn xdy dung mét day chuyén véi tong chi phi van hanh 12 nhé nhit ma c6 thé tao
dugc vat pham véi bat ki mau nao trong k mau. Cu thé, Alice cAn chon mdt sd robot va dit
chung doc bén day chuyén theo mét thir ty nao d6 dé véi moi ¢ (1 < ¢ < k) ludn c6 thé tao ra
mot vat pham véi mau c theo day chuyén nhu sau:

- Mot vat phém c6 mau 1 duoc dat 1én dau day chuyén;

- Khi vat pham di chuyén qua vi tri dit mot robot ¢6 thé nhan dang dwoc hai mau a, b,
robot c6 thé to vat pham thanh mau b néu vat pham dang c6 mau a hoic t6 vat pham
thanh mau a néu vat phim dang c6 mau b hoic bé qua khong lam gi ca;

- Pén cudi day chuyén vat pham phai c6 mau c.

Yéu cau: Hay gilp xay dung day chuyén véi téng chi phi nho nhét.
Dir liéu: Vao tu file van ban ROBOT.INP:

e Dong dau tién chira hai sé nguyén nva k (1 < n, k < 105);
e DoOng thr i(1<i<n) trong n dong tiép theo chtra ba sé nguyén duong
a;, by, pi (1 < a;# b; < k;p, < 10%);

Két qua: Ghi ra file van ban ROBOT.OUT:

e Dong dau ghi sé nguyén s 1a s6 robot duoc chon, ghi —1 néu khong ton tai phuong an;
e Néu ton tai phuong an, dong thir hai ghi s s6 nguyén duong 14 chi s6 cac robot duoc
chon va theo thir tu dit doc day chuyeén.

Rang budc:
e Subtask 1 (25%): n < 10;
e Subtask 2 (25%): b; =a; +1voimoi 1 <i <n;
e Subtask 3 (25%):p; =1véimoil <i <n;
e Subtask 4 (25%): Khdng cd rang bugc nao thém.

Vi du:
ROBOT . INP ROBOT . OUT
33 2
122 32
231
311
--------------------------- HET --- SRR

e Thisinh KHONG duwoc sir dung tai liéu;
o Giam thi KHONG duoc gidi thich gi thém.
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TONG QUAN PE THI

Tén bai File chwong trinh | File div liéu vao File két qua
Bai 4 Hoan vi PER.CPP PER.INP PER.OUT
Bai 5 Hang déng CAVE.CPP CAVE.INP CAVE.OUT
Bai 6 Bién ddi bang s6 CTAB.CPP CTAB.INP CTAB.OUT

Hay lap trinh gidi cdc bai todn sau:

Bai 4. Hoan vi (7 diém)

Alice c6 day s6 nguyén A = (ay,ay, ..., a,) Va B = (by, by, ..., b)), ca hai déu 1a hoan vi cua
day (1,2, ...,n). Ki hiéu, day A(L,R) = (ay, ..., ag), tuong tu B(L,R) = (b, ..., bg). Alice
can tra 10i g cau hoi, mdi cau hoi duoc biéu dién bang bon s6 nguyén x,y,u,v (1< x <y <
n;1 < u < v < n) cho biét s6 luong s6 xuat hién trong ca hai ddy A(x, y) va B(u, v).

Yéu cau: Cho day 4, B va q cau hoi, véi mdi cau hoi hay gip Alice tra 1.

Dir liéu: Vao tur file van ban PER.INP:

e Dong dau chia hai sé n,q (n, g < 10%);

e Dong tht hai gom n s6 nguyén ay, a,, ..., a,;

e DoNg thir ba gdm n sé nguyén by, by, ..., by;

e DoONng thtr i (1<i<gq) trong g dong tiép theo chua bdn s nguyén duong

LYy uv(l<x<ys<nl<us<v<n)

Két qua: Ghi ra file van ban PER.OUT:

e Ghiragqdong, dongthiri (1 < i < q) ghi mot s6 la cau tra 1oi cho cau hoi thu i.
Rang budc:

e Subtask 1 (15%): n,q < 1000;

e Subtask 2 (30%): x = uvay = v vdi moi cau hoi;
e Subtask 3 (25%): x = 1 vai moi cau hoi;

e Subtask 4 (30%): Khong co6 rang bugc nao thém.

Vi du:

PER. INP PER.OUT
55 5
12345 3
135214 2
1515 1
1513 0

2 42 4

1111

2 2 22

Trang 1/3




Bai 5. Hang dong (7 diém)

Quéng Binh ndi tiéng v6i nhidu hang dong dep. Mot hang dong méi duoc phat hién va dua
vao khai thac du lich. Hé théng duong thim quan hang dwoc md hinh héa bing mot db thi
dang cay gom n dinh, trong dé: cac nat trong tng Véi cac vi tri (duoc danh sé tir 1 dén n), tai
céc vi tri nay du khach cé thé ngdm nhin ciing nhu chup anh vai cac khéi thach nhii; c6 dung
n — 1 canh, canh tht k (1 < k <n — 1) tuong tmg 13 duong bang gd gitp du khach di lai
tryc tiép gitra hai vi tri u, va vy, (1 < uy, # vy, < n). Khéc v6i cac hang dong trude day, hé
thong duong tham quan c6 nhiéu 18i vao ciing nhu c6 nhiéu 16i ra, mot sé vi tri co thé 12 16i
vao hang dong, ciing co thé 12 15i ra. Alice c6 thdng tin vé hé théng duong thim quan va da ty
danh gia mirc d6 yéu thich ciia minh cho ting vi tri i (1 < i < n) la mot s6 nguyén p;. Alice
mudn tim mot dudng di bit ddu tir mot vi tri €6 161 vao va két thic tai mot vi tri ¢ 16i ra, trén
duong di khong 6 hai vi tri nao bi 1ap lai. Cha ¥ rang, duong di ctia Alice chon c6 thé chi co
ding mot vi tri, 1a vi tri c6 cd 16i vao va c6 ca 10i ra, khi d6, Alice di vao tir vi tri d6, thim
quan tai vi tri d6 va di ra.

Yéu cau: Cho thdng tin vé hé thong dudng tham quan, hay gitp Alice tinh tong do yéu thich
clia cac dia diém trén duong di 1a 16n nhét.

Dir liéu: Vao tu file van ban CAVE.INP:

e Dong dau tién chira s6 nguyén n (1 < n < 10°);

e Dong thtr hai chira n s6 nguyén p; (|p;| < 10°);

e Dong thir ba chtra n s6 nguyén, sb thtr i: bang 0 cho biét vi tri i 14 khéng c6 16i vao
cling nhu 16i ra; bang 1 cho biét vi tri i 1a c6 16i vao; bang 2 cho biét vi tri i 1a c6 16i
ra; bang 3 cho biét vi tri i 1a c6 ca 16i vao ciing nhu 13 ra.

e Dong thir k trong n — 1 dong tiép theo chira hai s6 nguyén wuy, v, md ta c6 dudng gd
di lai gitra hai vi tri uy, vy.

Két qua: Ghi ra file van ban CAVE.OUT:
e Ghi ra trén mot dong chira mot sé nguyén 1a tong mac do yéu thich cé thé dat dugc.
Rang budc:

e Subtask 1 (20%):n < 2000vau, =k;vy,=k+1véimoi(1<k<n-1);
e Subtask 2 (30%): n < 2000;

o Subtask 3 (20%):ux =k;vy =k+1voimoi (1 <k<n-1),

e Subtask 4 (30%): Khong co rang bugc nao thém.

Vi du:
CAVE. INP CAVE.OUT
5 3
-1 2 -12 2
31330
12
2 3
3 4
4 5
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Bai 6. Bién d6i bang s6 (6 diém)

Alice c6 bang A kich thuéc n X n, cac hang dwoc danh s tir 1 d&n n tir trén xudng, cac cot
duoc danh s tir 1 dén n tir tréi sang phai, 6 nam ¢ hang i cot j goi 12 6 (i, ). Ban dau cac 6
ctia bang duoc dién gia tri tir 1 dén n? theo thir ty 1an luot timg hang tir trén xudng dudi, trén
mdi hang 1an luot timg 6 tir trai sang phai nhu sau:

1 2 n
n+1|n+2 2n
)

Theo cach danh s6 nhu vay, 8 (i, ) s& dién s6 (i — 1) X n + j. Alice da thuc hién lién tuc mot
) phép bién d6i nhu sau: tréo gia tri hai 6 ké canh trong d6 mot 6 chua s6 n? vai nhau dé
nhan duoc bang B.
Yéu cau: Hay giup Alice tim mét cach bién d6i bang B vé bang A ciing chi sir dung cac phép
bién d6i trao gié tri hai 6 ké canh trong d6 mot 6 chira s6 n2.
Dir liéu: Vao tur file van ban CTAB.INP:

- Dong dau chira s6 nguyén duong n (n < 5);

- n dong sau, mdi dong chira n s6 md ta bang B.
Két qua: Ghi ra file van ban CTAB.OUT:

- Dong dau ghi s nguyén s 1a s6 phép bién ddi,

- Dong thtt k (1 < k < s) trong s dong sau ghi bon sd x, Vi, Ux, Vi, MO ta phép bién

ddi thir i tro doi hai 6 ké canh (xy, i), (U, Vi) trong d6 mot 6 chira sb n?.

Rang budc:

e Subtask 1 (15%): n = 2;

e Subtask 2 (25%): n = 3;

e Subtask 3 (20%): n = 4 va tdn tai cach bién doi khong vuot qué 25 budc;
e Subtask 4 (30%): n = 4;

e Subtask 5 (10%): Khdng c6 rang bugc nao thém.

Vi du:
CTAB. INP CTAB.OUT
2 2
41 1112
32 1222
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