PVHOI MUA THUF 5 - 2024 PE THI TIN HOC

Tong quan ngay thi thir nhit

[Bai  Ten file bai lam | Tén file di lieu | Ten file két qua |Diém|

1 | ROADSIGNS. * ROADSIGNS.INP ROADSIGNS.OUT 70
2 | DOUBLESEA. * DOUBLESEA.INP DOUBLESEA.OUT 70
3 | GEOMETRIC.* GEOMETRIC.INP GEOMETRIC.OUT 60

Phan md& réng * 1a PAS hay CPP tly theo ngdn ngit 1ap trinh duoc s dung.

Gidi han bo nhd 1a 512MB cho tat ca cac bai.

Bai lam dwoc chdm trén hé théng VNOJ (https://oj.vnoi.info) v&i cdu hinh bé dich nhuw sau:
C++: -std=c++14 -pipe -02 -s -static -1m -DTHEMIS -W1,--stack,66060288
FPC: -dTHEMIS -02 -XS -Sg -(Cs66060288

LUUY:

- Thi sinh khéng dwgc phép sir dung cac dinh hwéng bién dich chira nhirng tir khoa sau:
pragma, optimize, target, 03, Ofast, unroll-loops, fast-math, avx, avx2, sse, sse2,
sse3,... Trai véi diéu nay, bai lam cua thi sinh bi coi |a khdng hop 1€ va sé bi loai.

- Do cac ddi thi vao cac théi diém khac nhau, cac ban khéng dwoc phat tan dé thi lén mang
hay chia sé cho bat ky ai cho dén hét ngay 18/12. Trong th&i gian nay, nghiém cdm moi hanh
vi trao d6i hay thao luan vé dé bai hodc bai lam cong khai hodc véi ngudi bén ngoai.

Dé thi gdbm 7 trang.

Hdiy Idp trinh gidi cdc bai todn sau ddy.

Bai 1. BIEN BAO TREN DU'ONG (70 diém)

Trong bai tap nay, ta c6 mdt con duwong cd thé duoc biéu dién dwdi dang truc toa dé 1D.
Trén con duwdng cd n bién bao. Cac bién bao dwgc danh s6 tir 1 dén n theo thi ty tir trai qua
phai. Bién bdo thr i dat tai di€ém co toa dd x; va trén dé cé ghi hai s6 a; va b;. Vi tri cla cac
bién bdo théa man x; < x, < -+ < xp,.

Ban can chon ra mot doan lién ti€p cac bién bao [u..v] cung hai diém d3cbiét L va R trén
truc sb sao cho:

# VG&i moi bién bdo i thudc doan [u..v] (tcu < i < v), it nhat mdt trong hai diéu duéi
day la dung:

R x—a=L

© x;+b;=R
#+ S6 bién bao thudc doan [u.. v] la nhiéu nhat cé thé.
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Ngoai ra, ban can dém s cach chon doan [u..v] va hai di€ém L va R thda man céc diéu
kién trén.

Chu y rang, hai diém L va R c6 thé |a cac diém bat ky trén truc s, bao gom ca diém céd
toa dd 4m, toa d6 khéng phai sé nguyén hay diém trung vdi vj tri cda bién bdo. Hai diém nay
cling cé thé trung nhau. Hai cach chon dworc goi la khac nhau khi doan [u..v] dwoc chon khac
nhau, diém L khac nhau hodc diém R khac nhau.

DU’ LIEV (doc tir file vin bdn ROADSIGNS.INP):

Dong dau tién chira s6 nguyénn (1 < n < 4 - 10°) 13 s6 bién bao. Trong n dong con lai,
dong thit i chira ba s8 nguyén x; (—10% < x; < 108), a; va b; (1 < a;,b; < 108). Dt liéu
vao dam bdo x; < xp < -+ < Xy,

KET QUA (ghi ra file viin bén ROADSIGNS.OUT):

In ra trén mot dong hai s6 nguyén, lan lwot 1a gid tri I1dn nhat cda s6 bién bdo thudc doan
[u..v] va s8 cach chon doan [u..v] cung hai diém L va R. Néu c6 nhiéu hon 2271997 c4ch
chon, inra —1.

SUBTASKS

# Subtask 1 (7 diém):a; = a, =--=a,vab, =b, = =b,

#+ Subtask 2 (15 diém): b, = b, = .- = b,

#+ Subtask 3 (16 diém): n < 300

#* Subtask 4 (18 diém): n < 10000

#* Subtask 5 (14 diém): Khdng co rang budc gi thém.

viDy
> 34 Cac cach chon hop 1é 1la:
315 i
42 4 # [u..v]=[1.3] vaL=2R=7
522 # [u..v]=[1.3] va L=3,R=38
653 # [u..v]=[3.5] va L=3,R=9
76 2

# [u.v]=[3.5] va L=1,R=7
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Bai 2. QUEN LOGOUT THI LAM SAO? (70 diém

Ban cd biét néu login tai khoan Facebook, Gmail, TikTok... cia minh vao méy cla nguoi
khdc ma lai quén logout thi hdu qua sé nhu thé nao khéng? Tat nhién, chd nhan cha nhitng
tai khoan xau s6 d6 s& gdp phai vo van nhitng tinh huéng dé khéc d& cwdi, ma cuoi thi chang
duogc bao con khdc thi vo ké&. Nhat 13 khi ban d3 thi dau doi tuyén hoc sinh gidi qudc gia Tin,
chinh thirc gia nhap thé gidi cha nhirng ké code bug thi vé han ma thd doan thi vé bién, viéc
quén logout nay s& duogc khai thac triét dé. Nhirng dong tut ngot ngao s& xuat hién bat ngd
trén Facebook, nhitng tdm anh tir thoi tré trau twdng nhu d3 phd bui ma lai duwoc dao tung
x&i 16n. D& rdi, ban s& mai 1 spotlight trong 16ng nhitng dira ban, 1a tdm diém cda nhitng tran
cudi gion tan vo xua tan moi ap luc hoc hanh. B&i vay, hdy nhé rang, ngoai viéc quén freopen
trudc khi ndp bai, thi quén logout trwdc khi roi mdy tinh ciing 1a 16i lon 13m dé!

NGi t&i day, chac nhiéu ban van chua tin viéc quén logout lai kinh khiing vy ding khong?
Thé thi dé minh ké cho cac ban cau chuyén sau day, cdu chuyén vé mdt co bé san sang dé tai
khoan clia minh dang nhap hang thang hang nam trong may nguoi khac.

N3m d6, cd bé xuat sac thi dau doi tuyén hoc sinh gidi cla tinh no. Cung doi tuyén vdi cd
con ¢é n ban khéc, cac ban dugc danh sé tir 1 dén n. DE 6n thi hoc sinh gidi qudc gia, mbi ban
nay duwgc nha trudng cdp cho mét may tinh riéng trong phong mdy. Cac may tinh nay duoc
néi v&i nhau bdin — 1 dudng day cdp dugc danh sé tir 1 dénn — 1. Dudng day cép thir i
cho phép truyén tin hai chiéu gitta may tinh cta ban x; va ban y;. Cac day cap dam bao tinh
lién thong, tire 13 ludn cé cach truyén tin gitta hai may tinh bat ky théng qua mét hodc nhiéu
day cap.

Dot hoc ddi tuyén ndm dé kéo dai g ngay. Vi dam mé séng do, du trend va héng drama,
khéng ngay nao la c6 bé khong login tai khoan mang x3 hdi ciia minh vao may tinh clia vai dra
ban. Va tat nhién, chang bao gi®’ cd bé nhd logout trudc khi vé chd. DE rdi, khi co bé ra khdi
I&p hoc, ddm ban kia thoa sire lan truy@n nhitng didu hay ho ma ching kham phé duoc tir tai
khodn mang xa héi cia co bé.

Cu thé, vao ngay thir i, cd bé d3 login tai khodn mang xa hdi vao may tinh clta k; ban, dé
I3 cc ban tht ll.(l), ll.(z), " lgki). Sau d6, cudc vui lan truyén tin nhan bat dau. k; ban nay sé&
tim ra mot tdm anh thu vi nao dé cha nhan vat chinh, dé chia sé cho n — k; ban con lai trong
(€Y (

|&p. Biét rang toc d6 phat tan cla cac ban nay lan luot 13 v; ,vi(z), o U k) cac ban sé& ludn
phién chia sé cac tdm anh theo luot, va vi nhan vat chinh cha ching ta c6 qué nhiéu sy thu vi,
cac ban khac trong |6p s& chi nhan téi da mot tdm anh tir mét ngudi. Chi tiét qua trinh chia

sé nhu sau:
i+ Ban d3u, ban ll@ s& hiru mét tdm anh, ta tam goi la tdm anh 1, ban ll§2) s& hitru mét tdm

anh goi la tdm anh 2, ban li(3) s& hitru mot tdm anh goi la tdm anh 3, ..., ban ll.(k") s& hiru
mot tdm anh goi la tdm anh k;. n — k; ban con lai chua nhan dugc tdm anh nao.
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£ Qud trinh chia sé cac tdm anh dién ra theo tirng lwgt. Dau tién 13 lugt cla ban lgl) chia sé

tdm anh 1, sau dé la luvot cda ban ll@ chia sé tdm anh 2, sau d6 la luvot cla ban l§3) chia
sé tdm anh 3, ..., dén ban llgki) chia sé tdm anh k;. Sau dd lai t&i lugt cda ban llgl) chia sé

tdm anh 1. Quy trinh nay duoc l3p lai lién tuc.

# Luot cla ban llw chia sé tdm anh j dién ra nhu sau: Véi mdi ban b trong 1&p chwa nhan
duoc tdm anh nao trwdce lugt nay, ban b sé& nhan duwgc tdm anh j trong lugt nay néu tén
tai mét ban a trong |&p théa man:

£ Truwdc lugt nay, ban a da nhan dugc tdm anh j.

@ Ton tai mot duwdng truyeén tin gitta may tinh cla hai ban a va b sao cho dudng truyén
nay gobm khéng qua vi(j) day cap va moi ban s& hitru may tinh trung gian déu chwa nhan
dwoc anh ndo truéce lvot nay.

#* Quy trinh nay két thuc khi tat cd n ban déu da nhan dwgc mot tdm anh.

Khi nhan vat chinh cha chung ta quay lai I&p hoc, qua trinh phat tdn da xong va ai ndy déu
n& nhirng nu cudi bi hiém khi xem tdm anh minh cé dwoc. C6 bé hoang hdt chot nhan ra van
dé. Biét rang khong thé thu hoi hét nhitng tam anh cute kia, trong ngay th i, cd bé sé chi dé
y t&i m; ngudi ban la nhitng ban tha fl.(l),fl.(z), ...,fi(m"). V@i moi ngudi ban nay, cd mudn biét
ho c6 dugc tdm anh nao, dé qua dé truy ngudn géc va x{r ly ching.

Cac ban h3y gitip cd bé toi nghiép clia ching ta nhé. A, néu ban mudn biét nhan vat chinh
clia chung ta 12 ai, minh xin dwoc bat mi: Day 1a mot cai tén gan lién véi VietjetAir — hang hang
khong delay s6 1 Viét Nam. A con nita, hdy nhin vai dau hiéu khac trong bai dé biét nha.

DU’ LIEV (doc tir file viin bén DOUBLESEA.INP):
## Dong dautién chira sé nguyénn (1 <n < 5-10°).
# Trongn — 1 dong tiép theo, dong thit i chira hai s6 nguyén x; vay; (1 < x;,¥; < n) md
t3 day cép thr i.
## Dong tiép theo chira s nguyén q (1 < g < 5-10°).
#+ Tiép theo 1a g nhdm dong, nhém dong th&r i md ta ngay hoc thit i véi khudn dang sau:
@ Dong dAu tién chira hai s6 nguyén k; vam; (1 < k;, m; < n).
@ Trong k; dong ti€p theo, dong thi i chira hai s& nguyén ll.(j) va vi(j) (1< lgj) <n1<
vl.(j) < n). Di¥ liéu vao dam bao cac s6 nguyén ll.(l), ll@, ) lgki) d6i mot phan biét.
@ Dong cubi cung chira m; s& nguyén phan biét fi(l),fi(z), ...,fi(mi) (1< fi(j) <n)

Goi S = max(ky + ky + -+ + kg, my + m, + -+ 4+ my). Dit liéu vao dam bao S < 5 - 10°.

KET QUA (ghi ra file viin bén DOUBLESEA.OUT):
Ghira g dong, dong thir i chira m; s6 nguyén (cé gia tritir 1 dén k;) Ia chi sé cta tdm anh
ma cdc ban th fl.(l),fl.(z), ...,fi(mi) co.
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SUBTASKS

B BR SR IR IR

VibDu

GIAI THICH

Hinh v& duwdi day minh hoa so d6 mdy tinh va cac day cap ndi:

O, WNONOVURANOUPAWNERER

N

LCoNOTUVTEWN

Subtask 1 (9 diém): n < 50va S < 5000
Subtask 2 (12 diém): n < 500va s < 5-10*
Subtask 3 (12 diém): n < 10°va S < 10°
Subtask 4 (6 diém): ky =k, = - =k, =1
Subtask 5 (13 diém): max(kq, k5, ...
Subtask 6 (10 diém): Mi mdy tinh dugc két ndi véi khong qud hai day cép.

Jkg) < 20

Subtask 7 (8 diém): Khéng cé rang budc gi thém.

(R
bW

R W

NN
= W

|

[EENIEN
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# Trong ngay th nhat: ban dau, ban 1 cé t&m anh 1 va t6c do phat tdn 1a 1, ban 8 c6 tdm
anh 2 va téc do phat tan 1a 2, ban 10 cé tdm anh 3 va téc d6 phat tan 1a 3. Qua trinh phat
tan cac tdm anh theo cac lwgt nhu sau:

Tam anh 1 duwoc chia sé tdi ban 2.

Tam anh 2 duoc chia sé tdi cac ban 7 va 6.

Tam anh 3 duoc chia sé tdi cdc ban 9,4, 3 va 5.

Tam anh 1 duoc chia sé tdi ban 11.

LT T B N . ]

Tam anh 2 duoc chia sé tdi ban 12.
# Trong ngay thi hai: ban dau, ban 1 cé tdm anh 1 va téc dd phat tan 13 5, ban 8 c6 tdm
anh 2 va téc d6 phat tan 13 9. Qua trinh phét tdn cac tdm anh theo cac lugt nhu sau:
£ Tam anh 1 dwoc chia sé tdicacban 2,3,11,4,5,9,6 va 10.
% Tam anh 2 duoc chia sé t&i ban 7.
£ Tam anh 1 duoc chia sé téi ban 12.

Bai 3. KE HOACH LUYEN TAP (60 diém

Nam vira qua, bé V6 Hai d3a dat dwoc thanh tich vo cung xuat chidng, d6 |a dat hang 33 ky
thi hoc sinh gidi qudc gia. Day la mot thanh tich vé cung &n twong, bdi khi dy, cdu méi chi hoc
I&p 11. Khéng chiu dirng lai va cling |a dé thé hién rd cai tén cia minh, ndm nay, ciu quyét
tam hoc that chadm dé cé thé chinh phuc thlr thach khé nhan hon rat nhiéu, dé la top 16 ky
thi chon déi tuyén quéc té.

Dé dat dugc didu nay, cdu tim dén GSPVH va dugc GSPVH giao cho n bai tdp. GSPVH néi
rang, néu lam xong cad n bai tap nay, ciu bé s& dat dwoc muc tiéu d3 deé ra. Vo Hai mirng 1am,
cau vé |én ké hoach lam bai ngay. Cau du dinh sé lam hét sd bai tap nay trong mét s6 ngay
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nao do, nhung s& khéng lam hét chi trong mot ngay. Va dé thay ré sy quyét tam va tién bd
vuot bac theo thoi gian, cdu mudn rang, ngay hdm sau cau phai lam dugc nhiéu bai hon ngay
hém trudc, va diy sé bai lam duoc theo ngay tao thanh cdp sé nhan. Cac ban hay gitp V6 Hai
tinh xem, c6 bao nhiéu cach lya chon s& bai lam theo ngay dé dat dwoc yéu cau nay nhé.

Nhac lai, ddy s& nguyén duong xq,X5,...,xx lap thanh cdp s& nhan khi va chi khi:
X2 X3 Xk

X1 X3 Xk—1

Moi ddy s6 gébm it hon ba phan tl&r déu 13 cap s6 nhan.

DU’ LIEV (doc tir file vin bdn GEOMETRIC.INP):

Dong dau tién chira s6 nguyén t (1 <t < 3-10%). Dong th& hai chita t s6 nguyén
Ny, Ny, .one (1< n; <2-107).

KET QUA (ghi ra file viin bén GEOMETRIC.OUT):

Inra t s6 nguyén, s6 nguyén thir i |1a s6 cach Iya chon sé bai lam theo ngay néu sé bai tap
V6 Hai dugc giao la n;. Do két qua cé thé rat Ién, ban chi can in ra phan du cta dép an khi
chia cho 10° + 22071997.

SUBTASKS

#* Subtask 1 (12 diém): n; <
#¢ Subtask 2 (15 diém): n; < 10*
# Subtask 3 (17 diém): n; <
#* Subtask 4 (16 diém): Khéng cé rang budc gi thém.

VibDu

13 15

GIAI THICH

# Véin = 13 bai tap, VO Hai c6 thé chon s6 bai tap lam theo ngay nhu theo cac cach:
(1,12), (2,11), (3,10), (4,9), (5,8), (6,7) va (1, 3,9).

# V&in = 15 bai tap, V6 Hai c6 thé chon s6 bai tdp lam theo ngay nhu theo céc cach:
(1,14), (2,13), (3,12), (4,11), (5,10), (6,9), (7,8) va (1, 2,4, 8).

™ HET 8
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