SO GIAO DYC VA DAO TAO KY THI CHQON PQI TUYEN

QUANG TR] DY THI CHON HQC SINH GIOI QUOC GIA
e S =0, NAM HQC 2026-2027
| DR 1 cniNg Thve | Khéa ngdy 21 théng 9 nim 2026
o Mon thi: TIN HQC (Vong 1)
SO BAO DANH: OQO‘*L .......... Thei gian: 180 phat (khéng ké thoi gian giao dé)

Dé gom c6 03 trang va 03 cdu
TONG QUAN VE BAI THI

(‘iq ch;ﬁ:‘g‘fgnh Tén tép INPUT | Tén tép OUTPUT | Pidm ;';:i
1 |ASYNC* ASYNC.INP ASYNC.OUT 6,0 | 1s/test
2 |CORRIDOR.* CORRIDOR.INP | CORRIDOR.OUT 7,0 | lIsitest
| SUPPLYTREE.*  |SUPPLYTREEINP |SUPPLYTREE.OUT | 7,0 | Is/test

e Ddu * la CPP, PAS hodic PY tity theo ngén ngit Idp trinh dwgc lwa chon;

o Thi sinh tao thw muyc trén 6 dia D ¢6 tén la s6 bdo danh cua thi sinh, thi sinh lam bai va luu
vao thu muc vira tao. Vi du thi sinh ¢é sé bdo danh la 05 sé tao thie muc D:\05 va heu bai
lam vao thi muc nay.

Céu 1. Diém én dijnh
Sau mt dot thién tai 16n, nhiéu khu virc bj chia ciit va hé théng thong tin lién lac bi anh

hwémg. Trung tim diéu hanh ciru trg trién khai mot h¢ théng hd trg thong minh nhim nhanh chéng
d4nh gi4 hién trang, duy tri lién lac va td chirc vin chuyén vit tu dén cac khu vyre can thiét.

Trudc tién, trung tdm mudn dénh gia mirc 46 dn dinh cia hé théng hd trg thong qua céc tin
hiéu duge truyén vé tr cac thiét bi. Diém &n dinh cua hé théng cang cao thi viéc truyén tin c6 d
lin céy cang lém.
Hé théng gbm N thiét bj dugc danh sb thir tr tir 1 dén N va bd tri tai N khu vire khac nhau,
mdi khu vyre b6 tri 1 thiét bi. Thiét bj thir i truyén vé cho trung tim mdt tin hi¢u mang gi trj 1a mt
s6 nguyén duong A, cic gia trj ndy dugc luu thanh mdt diy theo thir ty tir A, dén A,. V&i mot
doan céc gi4 trj lién tiép trong ddy tir vj tri L dén vj tri R, nhijp ddng bd cia doan dugc tinh 1a
G(L,R) = ged(A,, Apyq,....Ag), trong 6 gcd (AL, Aps1,-.-,AR) 12 u6c chung 16m nhit cia céc
gibtri A, Agay,..., Ag. Diém én dinh cia doan duge xéc dinh bdi F(L,R) = G(L,R) X (R = L + 1).
Diém bn dinh cia hé thdng 1a max(F[L,R]) v6i1 S L S R S N.
Yéu chu: Hay tim diém n djnh cua h¢ thdng.
Dir li¢u: Cho trong t{p viin bin ASYNC.INP c¢6 clu triac nhu sau:
» Dong 1 chira sb nguyén N(1 < N < 2 x 10%).
» Dong 2 chia N sb nguyén duong A,, A, ..., Ay(1 S A, £10%1<Si S N).

Kit qui: Ghi ra tép vin ban ASYNC.OUT mdt dong chira mdt s6 nguyén duong 13 diém én dinh
cla hé théng tim dugc.

Vidg: e b

_ASYNC.INP | ASYNC,OUT Giai thich
3 16 boan (4,5) cb gocd(18,18)=18 va dd |
12 17 14 18 18 3 dai 2, nén F(4,5)=36 1A gid tri
L e o RO ARRE, L o vl T
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Rang bude:
Subtask 1: 20% sd tests trong img 20% s diédm c6 N < 300.
Subtask 2: 25% sd tests trong tmg 25% sb diém co6 N < 5000.
Subtask 3: 25% s tests twong tmg 25% sb diém c6 A, chinhétcho A, véimoi1l < i < N.
Subtask 4: 30% s tests twong tmg 30% sb diém khong c6 ring budc gi thém.

Ciu 2. Hinh lang ciru tr¢
Sau khi phén tich dix li¢u tir cde tram hi¢n trudng tai cdc khu wvire, che tuyén dudmg di chuyén
cdn duge ddnh gid dé hinh thanh hanh lang ciru trg hi¢u qua. C6 N khu vyc clru trg va c6 M dudmg
di mdt chidu ng tryre tiép gitra cée khu vyre,
N khu vire va M dudng di duge md hinh héa nhu mt dd thj c6 huéng gdm N dinh dugc danh
s6 1 1 dén N va M canh c6 hudng, trong d6 canh (u, v) biéu din cé dudng di tryc tiép tir dinh u
dén dinh v. Dinh 1 13 s& chi huy va dinh N dugc xéc dinh 1a khu vyc ciru trg trong diém. Tai dinh
i cd A; dom vi ngudn lyc ¢6 thé huy dong cho nhiém vy. Hanh trinh ctia dgi ciru trg xuit phat tai
dinh 1 va phai két thic tai dinh N. Trén hanh trinh ndy, ddi ciru trg di qua dinh ndo thi dugc huy
ddng ngudn lyc tai dinh d6, c6 thé di qua mdt dinh nhiéu 1in nhung chi huy dong ngudn lyc tai
dinh d6 1 ldn.
Yéu cdu: Hiy xdc djnh tdng ngudn lyc 1én nhét c6 thé huy dong duge trén mdt hanh trinh tir dinh
1 dén dinh N. Ludn tdn tai it nhdt mdt dudng di tir dinh 1 dén dinh N.
Dir liéu: Cho tir tép viin bain CORRIDOR.INP c¢6 cdu triic nhu sau:
« Dong 1 chira hai sé nguyén N,M (2 <N <2x10%1 <M < 4 x10%).
« Dong 2 chira N sb nguyén duong A,, 45, ..., Ay(1 < A; £10%1 < i < N).
» M dong tiép theo, mbi dong chira hai sé nguyén u, v biéu dién cho mft canh c6 huéng ndi tryc tiép tir
dinhu déndinh v (1 < u,v < N,u # v).
Két qua: Ghi ra tép viin bin CORRIDOR.OUT m{t dong chira mjt sé nguyén duy nhit la téng
ngudn lyc 16n nhét c6 thé huy dong duge.

Vidu:
CORRIDOR. INP CORRIDOR.OUT Giai thich

31 Cé thé di 1 - 2 - 3 - 5. Téng
12 3 8 ngudn lyc 16n nhdt cé thé huy
déng dugc 1la 6 + 5 + 12 + 8 =

31.
36 Cé thé di 1 - 2 + 3 -2+ 5~
8 3 6 10 4 - 6. Pinh 2 dugc di qua hai

14n nhung ngudn 1lyc tai dinh
nay chi dugc tinh mgt 1ldn. Tdng
ngudn lyc 1én nhdt cé thé huy
déng dugc 1la 5 + 4 + 8 + 6 + 3
+ 10 = 36.
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Riang bue:
Subtask 1: 15% s tests trong img 15% s diém c6 N € 15, M < 40.
Subtask 2: 20% sb tests trong tmg 20% sé diém c6 dd thj khdng ¢6 chu trinh.
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Subtask 3: 30% sd tests trong, tmg 30% 8O didm cON < 100, M < 5000,
Subtask 4: 35% s tests twong tmg 35% s6 didm khong c6 ring budce gl thém.
Cén 3. Mang viin chuyén

Khi hanh lang ¢t trg da duge xde djnh, trung tim clin chuyén tr hogt ddng co dOng sang vin
hanh ldu dai va mé rdng h¢ thdng ciru trg. MOt mang vin chuyén ¢ dinh duge xdty dyng dd duy tri
phén phéi vit tr 1au dai, phue vy ddng thoi nhidu didm phin phdi,

H¢ thén% mang vin chug'én cb dgnh gdm N diém duge danh sb tir 1 dén N va N — 1 dogn
duwdng hai chidu, mdi dogn ndi trye tiép 2 didm. Gitra 2 diém bt kz trong hé thng ludn tdn tai
dudng di va hé théng duge xem nhur mot clly. Diém 1 1a trung tim diéu hanh. M&i di¢m i ¢6 chi sb
hi¢u qua 13 A; néu duge chon 1dm didm phan phéi vit tr. Chi sb nﬁ% ¢6 thé im do didu kién mit
bing, nhén lye hojic chi phi viin hanh tgi diém d6 khong thudn lgi. Mdi dogn dudmg nbi tryc tiép tir
diém u dén diém v ¢6 mdt chi phi kich hogt ¢. P& phyc vy mot diém phin phéi v, tht ca céc dogn
trén dudmg di tir diém 1 dén diém v phai duge kich hoat. MOt dogn chi phai tra chi phi kich hoat
mot lin, ké ca khi doan d6 ddng thai phyc vy nhidu diém phén phgi.

Trung tim c:t‘m xdy dyng phuong én chon ding K diém lam diém phan phdi vit wr. Gid trj cta
mot phuong én bing tdng chi s6 hiéu qua cia K diém duge chon trir di tdng chi phi cua tht ca cic
doan phai kich hoat.

Yéu clu: Hiy gitip trung tdm tim mt phuong én c6 gid trj 16n nhét.
Dir li¢u: Cho tir t¢p viin ban SUPPLYTREE.INP ¢6 cfu triic nhu sau:
« Dong 1 chira hai s6 nguyén N, K(1 < N < 5% 10% 1 < K < min(N, 50)).
« DOng 2 chita N sb nguyén A,, 4,, ..., Ay(—10° < A; < 109).
« N — 1 dong tiép theo, mdi dong chira ba sé nguyén u, v, ¢, biéu dién dogn dudng hai chiéu ni
tryc tiép tr diém u dén diém v c6 chi phi kich hogt ¢ (1 € u,v S N;1 < ¢ < 109).
Két qua: Ghi ra t¢p viin bin SUPPLYTREE.OUT mdt dong chira mdt sé nguyén duy nht 12 gia
tri 1é6m nhét cia phuong dn tim duge.

Vi du: _
SUPPLYTREE. INP SUPPLYTREE. OUT Giai thich
8 3 6 Chon cdc diém 3, 5 va 7.
-6 514 6 16 2 13 11 Téng hiéu qua bdng
12 2 14+16+13=43. Cdc tuyén
phdi kich hoat 1la: 1-2,

2 313 2-3, 3-5 va 5-7 véi tdng
145 chi phi 2+13+17+5=37.
35 17 'Gid trj phuong dn la 43-
56 11 \ 37=6.
575
4 8 14

Rang buje:

Subtask 1: 15% sb tests twong (mg 15% s6 diém c6 N < 20.

Subtask 2: 20% sb tests twong (mg 20% s6 didm chy c6 dang 2 dinh l4.
Subtask 3; 20% sb tests wong (mg 20% sb diém co N < 2000, K < 20.

Subtask 4: 45% sb tests twong (g 45% sb didm khong c6 rang bude gi thém.
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