KY THI OLYMPIC TRAI HE HUNG VUONG
~ LAN THU XIX, NAM 2025
PE THI MON: TIN HQC - LOP 10

Thoi gian 1am bai: 180 phuit
(khong ké thoi gian giao dé)

Pé Tin_10_19
(Dé thi gom 04 trang)

TONG QUAN DE THI

- A yns Tép Tép Tép Bo nhé | Thoi gian | .z
Bai Ten bai chwong trinh|  dit li¢u kétqui | (MB) | (giay) |
1 | Puong di udc sd divi.* divi.inp | divi.out 1024 1 7,0
2 | Bowling bowl.* bowl.inp | bowl.out 1024 1 7,0
3 | San xuét nhanh fast.* fast.inp | fast.out 1024 1 6,0

Dau * duogc thay thé bai cpp hodc py ctia ngdn ngit 1ap trinh duoc st dung twong tng 1a C++ hodc Python.
Bai 1. Puong di wéc sb
Cho mét sd nguyén duong D, ta xdy dung db thi sau tir né nhu sau:
e MJdi dinh duge danh sb 1a mot udce cua D;
e Haidinhx vay (x > y) c6 modt canh v6 hudng giita chung néu x chia hét cho y V’c"ti 1a s nguyén
t6;
e Trong so ciia mdt canh la s6 udc cua x khong phai la udc ctia y (x > y).

Vi du d6 thi v6i D = 12 nhu sau:
1
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Do D = 12 ¢b cac ude 1a {1,2,3,4, 6,12} nén dd thi co 6 dinh duoc danh s 1a 1,2,3,4,6,12.

Khéng c6 canh nao gitta dinh 3 va dinh 2, vi 3 khong chia hét cho 2. Khéng c6 canh nao gitta 12 va 3,
vi 1—32 = 4 khong phai 13 sé nguyén td.

Giira hai dinh 12 va 4 c6 mot canh v6 hudng ndi chung, vi 12 chia hét cho 4 va % = 3 1a s6 nguyén td.
Canh (12,4) c6 trong sb 13 3, vi 12 ¢6 cac udc {1, 2, 3,4, 6,12} va 4 ¢6 udc {1, 2, 4}. Nhu vay c6 3 udc
cua 12 khong phai la uéc cua 4 1a 3,6,12.

Goi d6 dai dudng di gitra dinh u va v trong dd thi 1 téng trong s6 cac canh trén duong di. Vi du duong
di (1,2),(2,6),(6,12),(12,4),(4,2),(2,6) c0dd6dai1+2+ 2+ 3+ 1+ 2 = 11. Puong di rong c6
do dai 0.

Puong di ngin nhat giita hai dinh u va v 1a dudng di c6 d6 dai nho nhat trong sb cac dudng di giira dinh
uvav.

Hai duong di khac nhau néu sb canh cua hai duong di khac nhau hoac tdn tai chi s i sao cho canh thir
i cua hai duong di khac nhau.



Ban duoc cho q truy Van co dang “u v 13 yéu cau tinh sé duong di ngin nhét giira hai dinh u va v. Cau
tra 101 cho mdi truy van c6 thé 16n, vi vay hdy dua ra né theo mo-dun 998244353.

Dir lleu Dong dau tién chira sb nguyén D 1< D < 1015) 1a s6 ma d6 thi duoc tao tir no. D(‘)ng thir hai
chtra s nguyén g (1 < g < 3 x 10°) 1a s6 truy van. Mdi dong trong q dong tiép theo chira hai s6 nguyén
uvav (1 <u,v < D;u,vdéula ude cia D) md ta mot truy van.

Két qua: V6i mdi truy van, in sb duong di ngin nhét gitra hai dinh da cho theo mo-dun 998244353.
Vi du:

divi.inp divi.out
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Subtasks:

e Subtask 1 (30%): 1 <D <103val<q <103
e Subtask 2 (30%): 1 <D <10°val<q < 10%
e Subtask 3 (40%): Khong c6 thém rang budc nao.

Bai 2. Bowling

An thudng di choi bowling v&i ban bé. Hom nay An cam thay thuc su tot va cb gang dé danh bai ky luc
cua chinh minh!

Khi 13n mét qua bong, ngudi choi s& nhan dugc diém 1a mot sé nguyén (cé thé 4m). Piém cua 1an lan
bong thir i duwgc nhan voi i, roi cdng tat ca lai thi ta s€ duoc tong diém cua cac lan choi. Vi vay néu k
lan 1an bong c6 diém la sq,s,,...,5, thi tong diém 1a 1 X s; + 2 X s, + -+ + k X 5. Neéu khong lan
bong nao thi tong diém 1a 0.

An thyc hién n 1an ldn bong va dat duoc a; diém cho 1an lin thir i. An mudn téi da tong sé diém cua
minh va anh ta da dua ra mdt y twong thu vi. Anh ta n6i rang mot s6 lan lan bong dau tién chi 1a khoi
dong va mot sO lan 1an cuoi cung anh ta khong tap trung. Cu thé, An c6 thé huy bat ky tién to va bat ky
hau t6 nao cua day a4, a,, ..., a,. Chu y rang An dugc phép huy tat ca cac lan lan bong hodc khong huy
lan lan bong nao.

Téng diém sé& duoc tinh véi cac 1an lin bong khong bi huy. Vi vdy, 1an 1in bong khong hay dau tién c6
diém nhan véi 1, 1an lan bong khong huy thar hai ¢6 diém nhan vdi 2 va ctr thé cho dén lan 1an bong
khong huy cudi cung.

Ban hiy tinh xem An c¢6 thé dat tong diém tdi da 12 bao nhiéu?

Dir li¢u: Dong dau tién chira s6 nguyénn (1 < n < 2 x 10°%) 13 s6 1an An thyc hién 1an bong. Dong thir
hai chita n s6 nguyén a; (|a;| < 107) 1a cac diém cua cac lan lan bong.

Két qua: Ghi ra mot sd nguyén 1a tong diém t6i da sau khi dd hiy bo mot s6 1an lin bong.
Vi du:

bowl.inp bowl.out
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Trong vi du dau tién, An huy 2 1an 1in bong dau tién va 1 1an ldn bong cudi cting. Anh ta con lai cac 1an
lan bong vai diém la 1, —3,7 va c6 tong diém 1a 1.1 + 2. (—3) + 3.7 = 16.

Subtasks:

e Subtask 1 (30%): n < 10%;
e Subtask 2 (30%): n < 103;
e Subtask 3 (40%): Khong c6 thém rang budc nao.

Bai 3. San xuét nhanh

An dang lam viéc trong mot nha may va can nhiing cb may dic biét dé san xuat linh kién. Nhung trudc
khi str dung, may moc phai dugc lay trong thanh phd va giao cho nha may.

Ban d6 thanh phé duoc biéu dién nhu mot do thi vo huodng c6 trong sb voi n dinh va m canh, nha may
nam ¢ dinh s6 1. Tai mot s6 dinh ¢6 may moc, may thir i duoc dac trung bdi mot bd ba s6 (v, by, t;),
trong d6 v; 1a dinh chira may, h; 1a thoi gian can thiét de thict 1ap va lam nong may, t; 1a toc do san xuat
linh kién.

Nha méy c6 k ngudi co thé di 1dy may, mdi ngudi co thé 1y mot may. Néu mot ngudi di 1ay mot may
thi khong thé di lay may nira. Nhu vay, tong cong co thé lay khong qua k may cho nha may.

Tat ca cac nguoi di lay may s& xuat phat tir nha may va bat dau cung mot luc tai thoi diém 0. Bé dén
duoc chiéc may, ngudi 1dy may can danh thoi gian bang tong trong 50 cua cac con duong trén duong di

ngan nhat din dén dinh noi dit may. Néu may ¢ dinh 1 thi khong mét thoi gian dé 1iy no, nhung du sao
thi cling can mot nguoi lay may.

Khi mét chiéc may dén nha may, dau tién n6 can h; don vi thoi gian dé chuan bi, sau d6 n6 bat dau san
xuat lién tuc mot linh ki€n trong t; don vi thoi gian. Ban hay giup An tinh thoi gian to1 thiéu dé san xuat
V linh kién 1a bao nhiéu?

Dir liéu: Dong dau tién chira ba s6 nguyén n, m va k tuong tng 1 s6 dinh, sb canh ctia do thi va sé may
(2 <n,m,k <2 x10%). Dong thr i trong sé m dong tiép theo chira ba sé nguyén a;, b; va c;, nghia la
gitra cac dinh a; va b; 6 mdt canh voitrongsd ¢; (1 < a;, b; < nja; # bl, 1<¢< 109) Dir liéu dugc
dam bao rang tat ca cac canh 1a khac nhau. Dong tiép theo chira mot sd nguyén s 1a s6 méay c6 trong
thanh pho (1 <s <2 x10%). Dong thtt i trong sé s dong tiép theo chira mo ta vé chiéc may thu i, bao
gdm ba sd nguyén v;, h; va t; tuong tng 1a dinh c6 may, thOl gian khoi dong may va thot glan san xudt
cua mot linh kién (1 <v; <m;1< h,t; <10%). Dong cubi ciing chira mot s6 nguyén V 1a s linh kién
can duoc san xuét (1 <V < 109).

Két qua: Ghi ra mot sd nguyén 1a thoi gian tdi thiéu dé tao ra V linh kién.
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fast.inp fast.out
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Subtasks:

Subtask 1 (25%): 1 < s < 10;

Subtask 2 (10%): 2 < n,m,k <103val<s <103
Subtask 3 (12%): 2 < n,m,k <5Xx 10*val <s <5 X 10%
Subtask 4 (53%): Khong c6 thém rang budc nao.



