TO CHUC THE GIFTED BATTLEFIELD
DU AN INTELLECTUAL SHOWDOWN

Ngay thi: 17/09/2023

TGB CONTEST #1
NAM HOQC 2023 - 2024

Thai gian lam bai: 180 phat (khong ké thai gian phat de)
D& thi gdbm 05 trang, 06 bai

Tong quan dé thi

Tén bai Han ché Han ché

thai gian b6 nhg

Bai 1 | Dém bit 2 giay 256 MB
Bai 2 | SSp xép sach 1 gidy 256 MB
Bai 3 | Tia cay 2 giay 256 MB
Bai 4 | CSC 3 giay 512 MB
Bai 5 | Jelly Bear 2 giay 256 MB
Bai 6 | Decrease XOR 15 giady 256 MB

Nhép xuat theo kiéu chuan - standardIO, khong sit dung nhap xuét file.

Hay 1ap trinh giadi cac bai toan sau:

Bai 1. S6 may man

Cho 1 méng A gom N s6 nguyén duong. Xét bicu dién nhi phan clia cidc phan tit trong A va tan suat dudc
bat ctia tung vi tri bit.
Vi du: Xét mang A = {5,6} = {1013, 1105}. Bit vi tri 0 dugc bat 1 1an, bit vi trf 1 duge bat 1 1an, bit vi trf 2

duge bat 2 lan.

Yéu cau

Dém xem c6 bao nhiéu vi tri bit duge bat 18 lan.

Dir liéu

« Dong dau chita s6 nguyén duong N (N < 10%).

« Dong thtt hai chtta N s6 nguyén duong ctia mang A (4; < 107).

Két qua

In ra 1 s6 nguyén duy nhat 1a s6 vi tri bit dudc bat 1é 1an trong mang A.

Vi du
INPUT OUTPUT Gidi thich
3 2 (1,3,7} = {001,011, 111,}. Bit 8 vi
137 tri 0 dugc bat 3 1&n (18), vi tri 1

bat 2 1&dn (ch8n), vi tri 2 bat 1 1lan
(18). Vi c6 2 bit dudc bat 1& 1an
nén dap an 1la 2.
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https://vi.wikipedia.org/wiki/H%E1%BB%87_nh%E1%BB%8B_ph%C3%A2n

Bai 2. Sap xép sach

Ké sach A ¢ N cudn sich duge xép thanh mot hang vao N vi tri trén ké: Ay, Ao, ..., Ax. Biét cudn sich thit
i trong N cubn nay 1 ctia bd moén A;. C6 M cubn séch nam trén ban: By, B, ..., By. Biét cubn sich thi j
trong M cudn ndy 1a ctia bd mon B;.
Ban dugc phép chon 1 cubn séch trén ké sach va 1 cudn séch trén ban va hoan d6i vi trf ching cho nhau. Ban
duge thuce hién hanh dong trén vo s6 lan nhung khong duge dat 1én ké nhitng cudn sach da lay xudng trude
dé.
Yéu cau
Tim s6 bo mén it nhat cé thé dit trén ké sich sau khi thuc hién céc thao tac trén.
Dir liéu

— Dong dau chita 2 s6 nguyén duong N, M (N, M < 2 x 10°).

— Dong tiép theo chtta N s6 nguyén khong am: Ay, Ao, ..., Ay (A; < 107).

— Dong tiép theo chita M s6 nguyén khong am: By, Bo, ..., By (B; < 10°).

Két qua

In ra mot s6 nguyén duy nhat 13 s6 bo mon it nhat c¢é thé dit 1én ké sich sau khi thuce hién céc thao tac theo
yéu cau dé bai.

Vi du
INPUT OUTPUT Gidi thich

9 4 3 Ké sach trd thanh
125489355 {1,2,5,5,2,5,5,5,5}. S& bd mén trén
25565 ké sach 1a 3.
35 2 K& sich trd thanh {3,2,3}. S5 bo
4 23 mén trén ké sach 13 2.
12345

Bai 3. Tia cay

Cho n cay xanh lién tiép nhau c6 chiéu cao lan lugt 1a hy, ho, ..., hyp.

Do xAu cia hang ciy 1a chénh léch d6 cao 16n nhit gitta 2 ciy lién tiép. Chi phi khi cit tia 1 don vi d6 cao
clia cdy 1a P dong.
Yéu cau
Véi t6i da @ ddng, hay tim d6 xAu nhoé nhat ¢é thé clia hang ciy sau khi cit tia.
Dir liéu
— Dong dau chita 3 s6 nguyén duong N, P,Q (N, P,Q < 2 x 10%).

— Dong thit hai chita N sé nguyén khong 4m ngan cach bsi dau cach: hy, ho, ..., hy, (hy <2 x 10°).

Két qua

In ra 1 s6 nguyén duy nhat la do xau bé nhat ctia hang cdy néu nhu chi ding nhiéu nhat Q dong.
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Vi du

INPUT OUTPUT Gidi thich
6 3 33 2 Sau khi chdt, d6 cao cac cidy trd thanh
1567 [1,3,5,6,4,2], chi phi tdng céng la:
10 2 0+24+141+6+0)x3=30 (30 <33).

Bai 4. CSC
Cho mang A gom N phan ti va Q truy van cé dang sau:
elrz(1<Ii<r<N,xz>0)

Goi uy = ag, Uy = g1, .-, Up—i41 = ap. Kiém tra diy v c6 phai hodn vi ciia mot day cap sé cong c6 cong sai
la z hay khong.
Néi cach khéc, sort mang v theo thit tu ting dan va kiém tra xem diéu kién sau c6 théa man hay khong:
up=ui—1+x M:1<i<r—1+1).
Yéu cau
Tra 16i Q truy van trén. V6i mdi truy van, néu truy van théa diéu kién trén thi xuat ra "YES”, ngudc lai xuat
ra "NO”.
Dir liéu

— Dong dau chita 2 s6 nguyén duong N, Q (N, Q < 4 x 10%).

— Dong thit hai chtta N s6 nguyén khong a&m cich nhau béi dau cach: ag,as,...,an (a; < 109).

— @ dong tiép theo, mdi dong chtta 3 s6 nguyén khong am [, r,z (1 <1 <r <n, z <10%) 1a cdc truy van.

Két qua

Xuat ra @ dong, dong thit i xuat ra “YES” / “NO” (khéng c6 ngoidc kép) tuong ting véi cau tra 1di cho truy
van thtt i (1 <i < Q).

Vi du
INPUT 0UTPUT Gidi thich
73 YES Xét mdng u 8 truy vin 1 sau
37511814 3 NO khi d4a sort lai, ta cé
132 YES u=1{3,5,7}.
133 D& thady 5=3-+2, 7=5+2.
363

Rang budc
« Subtask 1 (20%): n < 1000, ¢ < 1000.
o Subtask 2 (20%): = < 1 véi tat cd truy van.

o Subtask 3 (60%): Khong c6 rang budc gl thém.

Bai 5. Jelly Bear

Ban dugc cho mot don do thi vo hudéng cé n dinh - duge danh sb tit 1 t6i n, va m canh.
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Yéu cau
In ra mot do thi con ctia do thi da cho sao cho:
— Moi dinh ctia d6 thi con nay cé béc la 18.
— Hodc xé4c dinh khong ton tai do thi con théa man yéu cau.
« Trong bai tap nay, do thi A = (V4, E4) 1a do thi con ctia do thi B = (Vp, Eg) néu va chi néu V4 = Vp
va B4 C Ep. Néu cé nhiéu dap 4n, in dap 4n bat ky.
Dir liéu
— Dong dau chita sé nguyén duong t 1a s6 bo test (¢ < 20).
— t nhém dong sau, moéi nhém dong cé dinh dang:

+ Dong dau chita 2 s6 nguyén duong n,m (1 <n,m < 4 x 10%).

+ m dong tiép theo, mdi dong chita 2 s6 nguyén duong u, v bic¢u dién 1 canh v6 huéng (u,v)
(1 <wu,v <n). Dam bao don do thi.

« Dam bdo tdng gia tri ctia n,m qua tat cd t bd test khong vuot qua 4 x 10°.
Két qua
— Néu khéng ton tai, xuat 1 dong duy nhat in "NO” (khéng c6 ngoic kép).

— Néu ton tai, dong dau in "YES” (khong c6 ngoac kép). Dong tiép in k (0 < k < m) 1a s6 lugng canh ctia
do thi con. k dong tiép theo moi dong in 2 s6 “u v” 1a canh clia do thi con nay.

Vi du

INPUT OUTPUT

YES

W, Ww
DN O

B0 R NDOND R WN
N O OUT WO W NN

Bai 6. Decrease XOR

Cho mang a gom n phan ti phan biét va 2 sé6 nguyén duong k,c (k < a; < 2¢). Thao téc sau sé duge thuc
hién ding k lan:

— Chon mot phan tit bat ky trong mang a véi xac sudt bang nhau. Giam phan ti d6 di 1 don vi.

Yéu cau

V6i mbi i tir 0 dén 2¢ — 1 hay cho biét x4c sudt tong XOR ctia mang a = ¢ sau khi thuc hién k thao tic. C6
thé chiing minh dudc cic gid tri xdc suat trén déu cé thé duge viét dudi dang %, nén ban hay in ra gia tri
p-q~ ! modulo 998244353 clia né, hay, gia tri nguyén x (0 < x < 998244353) sao cho x-q = p (mod 998244353).
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Dir liéu
— Dong dau nhap 3 s6 nguyén duong n, k,c (1 <n < (2°—k), 1 <k, c<16).
— Dong thit hai nhép vao n s6 nguyén duong ctia mang a (k < a; < 2°).

Két qua

In ra 2¢ s6 nguyén duong nhu yéu cau dé bai.

Vi du
INPUT OUTPUT Gidi thich
313 0 332748118 0 0 0 0 O 665496236 | C6 3 cach thuc hién thao téac:
457 - {4,5,7} — {3,5,7}, téng XOR 1a

1
- {4,5,7} = {4,4,7}, téng XOR 1a 7
- {4,5,7} — {4,5,6}, tdng XOR 1a 7

Nhu véay:

+ Xac sudt dé téng XOR = 1 1a : nén
dap an 1a 332748118.

(332748118 -3 =1 (mod 998244353))

+ Xac sudt dé téng XOR = 7 1a % nén
dap an 13 665496236.

(665496236 - 3 = 2 (mod 998244353))

+ Cac trudng hdp khac déu cd xac suit
14 0 nén dap an 1a 0.

Wl

win

Rang budc
o Subtask 1 (15%): n <15, k <5.

o Subtask 2 (35%): ¢ <9.

o Subtask 3 (50%): Khong c6 rang budc gi thém.

— HET —
Thi sinh khong duge st dung tai liéu. Can bo coi thi khdng gidi thich gl thém.
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