APIO 2019
Russia, Innopolis, May, 18-19, 2019

Problem A. Strange Device

Time limit: 4 seconds
Memory limit: 512 megabytes

Cac nha khao cd tim thdy mot thiét bi k¥ la c¢6 1 1a clia nén van minh cd dai tao ra. Thiét bi c6 man
hinh hién thi hai s6 nguyén x va v.

Sau khi kham pha thiét bi nay, cac nha khoa hoc da dua ra két luan rang thiét bi nay 13 mot loai dong
ho. N6 xac dinh thoi gian ¢ so véi mot thai diém nao dé trong qué khit, nhung hién thi thai gian theo mot
cach ky la, c¢6 18 dude sit dung bdi nhitng ngudi tao ra thiét bi nay. Néu thoi gian dé 13 mot sd6 nguyén
¢, hai s0 nguyen dugc hién thila z = ((t + |5 |) mod A), va y = (t mod B). O day |z] 1a ham lam tron
ruong — la s6 nguyén 16n nhat nhé hon hoac bang .

Cac nha khao ¢6 da nghién citu thiét bi v phat hién ra ring man hinh ctia n6é khong duge bat moi lac
trong qua khit. Thyc chét, né chi hoat dong trong n khodng thai gian lién tuc trong qua khit, khodng
thit 4 1 tit thoi diém I; dén thoi diém 75, bao gom ca hai dau miat. Bay gio cac nha khoa hoc mudn tinh
toan xem c6 bao nhiéu cap phan biét (z,%) dudc thiét bi hién thi khi man hinh dugc bat.

Hai cap (z1,y1) va (w2, y2) 1a phan biét néu x1 # o hodic y1 # yo.

Input
Dong dau tién chita ba s6 nguyen n, A va B (1 <n <105 1< A, B < 10'®).

Mbi dong trong s6 n dong tiép theo chita hai sé nguyen [; va r; 1a thai diém bat dau va két thic cla
doan [l;, ;] khi thiét bi hoat dong trong qua khit (0 < l; <7 < 108, r; < li41).

Output
In ra s lugng cip phan biét (z,y) dude hién thi trén thiét bi khi n6 dugde bat trong qué khi.

Scoring

Dt S = > (ri —l; +1) va L = max(r; — [; + 1).

i=1 =

Subtask 1 (points: 10)
S <106,

Subtask 2 (points: 5)
n=1.

Subtask 3 (points: 5)
A- B <10°.

Subtask 4 (points: 5)

B=1.

Subtask 5 (points: 5)
B<3.

Subtask 6 (points: 20)
B < 10°.
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Subtask 7 (points: 20)
L<B.

Subtask 8 (points: 30)
Khong ¢6 rang budc gi thém.

Examples

input output

333 4
4 4
79
17 18

3 510 31
1 20
50 68
89 98

2 16 13 5
25
18 18

Note

Trong test vi du dau tién, man hinh thiét bi hién thi cdc sé nguyén sau trong qué khii.

t | (@y)
1121
7 1 (0,1)
8 | (1,2)
9 | (0,0)
17 | (1,2)
18 | (0,0)

Vi vay ¢6 bon cap phan biet (0,0), (0,1),(1,2),(2,1).
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Problem B. Bridges

Time limit: 2 seconds
Memory limit: 512 megabytes

St. Petersburg ndm trén n hon ddo dugc két néi bdi m cay cau. Cac hon ddo duge gan nhan béi cac s6
nguyén tit 1 dén n va cac cay cau — tit 1 dén m. Mbi cay cau nodi hai hon ddo khac nhau. Mot s6 cay cau
duge xay dyng trong thoi dai Peter, v mot s6 khac duge xay dung gan day. D6 14 1y do tai sao nhitng
cay cau khac nhau cé giéi han trong lugng khac nhau. Cu thé, chi nhitng chiéc xe cé trong lugng khong
vugt qua d; méi c6 thé di qua cay cau i. Doi khi, mot s6 cay cau & St. Petersburg dang dudc cai tao,
nhung diéu nay khong nhét thiét sé lam cho cay cau chic chin hon, vi vay, mot sb gia tri d; c6 thé tang
hoic giam. Ban phét trién mot san pham nhim hd trg cho cu dan va du khach ciia thanh phé. Hien tai,
ban phat trién mot mo-dun phai thyce hién hai loai truy van:
1. Thay d6i giéi han trong luong ciia cau b; thanh r;.

2. Dém s6 lugng hon déo c6 thé di t6i dude v6i chiée xe c6 trong lugng bing w; tit ddo s;.
Hay tra 1oi tat cd cac truy van loai thit hai.

Input

Dong dau tién chita hai s6 nguyén n va m — sd lugng hon dio va so cay cau & St. Petersburg
(1<n<50000,0<m < 100000).

Dong thtt i trong m dong tiép theo chita ba sd nguyén u;, v;, va d; md ta cay cau ndi hai hon dio u; va
v;, 6 gidi han trong lugng ban dau 1a d; (1 < wi,v; < nj s # vy 1 < d; < 109).

Dong tiép theo chita mot s6 nguyén g — s6 lugng truy van (1 < ¢ < 100000). Tiép theo l1a ¢ dong chiia
cic truy van.

M6i truy van bat dau bang mot s6 nguyen t; (¢; € {1,2}).

Néu ¢; = 1, truy van la loai mot, tiép theo 1a hai s6 nguyén b; va rj, nghia la gidi han trong luong cta
cay cau b; sé thay doi thanh r; (1 <b; <m, 1<r; < 10%).

Néu t; = 2, truy van la loai hai, tiép theo la hai s nguyén s; va w; mo t& chiéc xe c6 trong lugng w; &
hon dédo s; (1 <s;<n,1<w; < 109).

Output
D6i v6i mdi truy van loai thit hai, in cau tra 16i trén mot dong riéng biét.

Scoring

Subtask 1 (points: 13)
n <1000, m <1000, ¢ < 10000.

Subtask 2 (points: 16)

Cac hon dao va cay cau tao thanh mot chudi, m=n—1, u; =i, v; =i+ 1 (1 <i < m).

Subtask 3 (points: 17)

Céc hon déo va cay cau tao thanh mot cay nhi phan hoan chinh, n =28 — 1, m=n -1, u; = L%J,
vi=i+1(1<k<15,1<i<m).

Subtask 4 (points: 14)

Tat ca t; bang 2.
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Subtask 5 (points: 13)

Cac hon ddo va cay cau tao thanh mot cay, m =n — 1.
Subtask 6 (points: 27)
Khong ¢6 thém rang budc nao.

Examples

input output

Wk WN D
0 P N O;
N

N = 01— O

OO WNONNR RN MR, RENDOND WD W
S NN NN e

N O NWOoONOO W NP

o o1 oo oo oo

[EY

2

NN, NN, EPR,NEFREDNRFEDN
= 0 & N WOAaONNDRFP = =
WEFR,r P NPEPLPNOMNNMONNDRER,O

Note

Cac duong mau xanh 14 cay thé hién cho nhitng cay cau ma chiéc xe & truy van c6 thé di qua. Céac dinh
mau xanh biéu dién cho nhing hon déo cé thé di dén dugc bing chiéc xe nay. Mii tén chi vao hon dio
mo t& noi chiée xe duge diat ban dau.
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A A A

a) Truy van 1 b) Truy van 3 ¢) Truy van 5

Hinh 1: Hinh anh cho vi du thi nhat

(f) Truy van 11

(g) Truy van 12

Hinh 2: Hinh anh cho vi du thi hai
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Problem C. Street Lamps

Time limit: 5 seconds
Memory limit: 512 megabytes

C6 mot chiée xe taxi tu 14i trén mot dudng phd dai ¢ Innopolis. Duong phd nay c6 n + 1 diém ditng taxi
va n doan duong noi cac diém dimg lién nhau. Trén mdi doan dudng c6 1 cay den duong. Néu cay den
thit ¢ bat sang, n6 chiéu sang cho doan dudng ndi diém dimg thit i va diém dimg thi ¢ + 1. Ngugc lai,
doan duong nay bi t6i.

Dé dam béo an toan, xe taxi tu lai chi c¢6 thé chay trén cac doan dudng duge chiéu sang. Hay néi cach
khac, xe taxi c6 thé chay tir diém ding a t6i diém dimg b (a < b), néu nhu cac doan dudng ndm gitta a
via+1,a+1vaa+2,...,b—1vabdugc chiéu sang tai thoi diém day.

Sau khi bi héong hoac stta chita, cac cay den duong c6 thé bat hoic tit. Ban dugce cho trang thai ban dau
clia cac cay den dudng tai thoi diém 0. Sau do, cé cac su kien dién ra vao thsi diém cudi clia céc gio
1,2,...,q. C6 chinh xic mot sy kien dién ra vao thoi diém cudi ciia mdi gio, c6 hai loai su kien:

e “toggle i" — cay den thit ¢ chuyén trang thai: néu né6 dang bat, thi né sé duge tit; néu né dang
tat, thi né sé duge bat.

e “query a b’ — trudng phong taxi ty lai mudn biét tong s6 gio tit thai diém 0 t6i thoi diém hién tai
ma chiéc xe taxi c6 kha ning lai tit diém dimg a téi diém ditng b.
Hay giap trudng phong taxi ty lai trd 16i cac cau hoi nay.
Input
Dong dau tién chita hai s6 nguyén n va ¢ (1 < n,q < 300000) — s6 lugng cay den va sb lugng su kien.

Dong thit hai chita mot xau ki ty s mo ta cac trang thai ban dau ciia cac cay den (Is| =n), s; la ‘1’ néu
nhu cay den thit ¢ dang bat, va s; 14 ‘0’ néu cay den thit ¢ dang tat.

Mbobi dong trong ¢ dong tiép theo mo ta cac sy kién. Dong thit ¢ mo td mot sy kién sé dién ra sau gio 4.
e “toggle 7" (1 <i<n)— cay den thit i doi trang thai.
o “querya b’ (1<a<b<n+1)— tinh s6 lugng git cho dén thai diém hien tai ma taxi c6 thé lai
tit diém dimg a dén diém dimg b.
It nhit mot trong cac sy kién 1 query.
Output
V6i mdi sy kién query, in ra mot s6 nguyén la dap an cho cau héi.

Scoring

Subtask 1 (points: 20)
n < 100, ¢ < 100.

Subtask 2 (points: 20)

Tat ca cac sy kién “query a b”, b —a = 1.

Subtask 3 (points: 20)

Tat ca cac sy kién “toggle i, cay den thit i dugc bat. N6i cach khéc, sau sy kién “toggle 17, cay den
tha ¢ duge bat.
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Subtask 4 (points: 20)

Tat ca cac sy kién toggle dién ra trude cac sy kién query.

Subtask 5 (points: 20)

Khong c6 diéu kién rang budc gi them.

Example

input

output

57

11011
query 1 2
query 1 2
query 1 6
query 3 4
toggle 3
query 3 4
query 1 6

N = O ON -

Note

Trong vi du test nay

Gig | Trang thai den | Cau hoi | Cau tra loi
1 11011

query 1 2 1
2 11011

query 1 2 1va?2
3 11011

query 1 6 | Khong c6
4 11011

query 3 4 | Khong c6
) 11011

toggle 3
6 11111

query 3 4 6
7 11111

query 1 6 6 vaT7
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