CONTEST CHAO XUAN BINH NGO 2026

Bai 4 (5000 diém) — C6 Q phong thuy
Thoi gian: 5.0 giay Bo6 nhé: 512 MB

Co6 Q dy dinh dao M cai giéng va trong N cay mai nhan dip nam méi dé thu hit
nhidu tai 1oc. M&i cay mai thi i c6 toa do T; = (;,y;) va mot trong sd w;. Mai giéng
thit j c6 toa do W; = (X;,Y;) v mot hé sé6 phong thuy c;.

Goi

l(@.B)? = (ar = b)* + (ay = )% v a=(a.a,). b= (b,b,)

la binh phuwong khoang cach Euclid trong mat phing.
Co6 Q dinh nghia tong d6 dep phong thily ciia toan bo hé théng giéng va cay nhu
sau:

N
Z%WHWJ‘—TiHQJF dooGa Wi =WillP + ) wa||IT = Tl

1 =1 1<j<k<M 1<i<k<N
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F =
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Giéng — Cay Giéng — Giéng Cay — Cay
Nhiém vu ctia ban 1a hay gitp co Q tinh gia tri £ theo modulo 10? + 7.

Dé thuan tién cho viéc dinh nghia ham phong thity dudc st dung trong cac
subtask, ta dinh nghia bién 7Y PE c6é ¥ nghia nhu sau:

e VGi TYPE =1, ta c6 ham F:

M N
F=Y DY cuwlW; =Tl + > oW, =Will> + > wun|Ti = T*

j=1 i=1 1<j<k<M 1<i<k<N
NS ~~ > A ~~ NS -~ vy

Giéng — Cay Giéng — Giéng Cay — Cay

o V6i TYPE =2, ta c6 ham F:

M N
F=>" ciw |W; - Ty

7=1 =1
-

>

-~

Giéng — Cay
e V6i TY PE = 3, ta c6 ham F:

F= Y oW, =Wil> + > wag | T; = Til>

1<j<k<M 1<i<k<N
N N

' g

Giéng — Giéng Cay — Cay

Contest Binh Ngo 2026 Bai 4: Co6 Q phong thuy 8



CONTEST CHAO XUAN BINH NGO 2026

D liéu vao:

e Dong dau tién chita s6 nguyén T — s6 luong bo test.
e VG6i moi test:

— Dong dau tién chita sb nguyén TY PE - véi TY PE 1a dang ham phong thiy
dugce st dung trong cac subtask.

— Dong thtt hai chita 6 s6 nguyen N, TK, TA, TB, TC, TD — v6i N la s6
cay mai vd TY PE la dang dam loss dugc st dung trong céc subtask. Cac sd
nguyén TK, TA, TB, TC, TD dugc st dung nhu sau:

* Thay vi cung cap N toa do, vi I§ do do 16n cia file input, ban dugc cung
cap truée TK toa do.
x TK dong tiép theo, méi dong gom 3 s6 nguyen x;, y;, w;.
x Cac toa do tiép theo dudc sinh ra nhu sau:
cx;=(TA - 2; o+TB -2, 1+TC)mod TD +1

— Dong tiép theo chita 6 s6 nguyéen M, WK, WA, WB, WC, WD — véi M 1a
s6 lugng giéng. Cac s6 nguyen WK, WA, WB, WC, WD dugce st dung nhu
sau:

* Thay vi cung cap M toa do, vi Iy do do 16n ctia file input, ban dugc cung
cap truéec WK toa do.
* WK dong tiép theo, mdi dong gom 3 sd nguyén z;, v;, ¢;.
x Cac toa do tiép theo dude sinh ra nhu sau:
Y, =(WA-Y, o+ WB-Y, 1+ WC)mod WD + 1
i =WA-¢; o+ WB-¢; 1 +WC)mod WD + 1

Dt liéu ra:
e V6i moi test, in ra mot s6 nguyén duy nhat 1a
F mod (10° + 7).

Rang budc:
1<T <50, 1<N,M<5-10°

0 <y, X;,Y; <107, 1 <wji,e; <107
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Vi du:

Input Output
1199828

N D WO O O~
O O = Wb NN

[e¢]

D

N

S

Giai thich vi du:
Trong vi du trén:
e C6 N =5 cay mai. Do kich thuéc dit lieu 16n, chi c6 TK = 2 cay mai dau tien dugc
cung cap tryc tiép trong input:
- T1 = (IL’l,yl) = (0,2), w, = 3,
- T2 - (x27y2) = (174)7 wo = 2.
e Céc cay mai tiép theo (i > 3) dugc sinh ra dya trén hai cay trude d6 theo cac cong

thiec:
TA- Ti_o + TB - Ti_1+ TC) mod T'D + 1,

x; = (
Yi=(TA -y o+ TB -y 1 +TC)mod TD + 1,
w; = (TA - w;_2+TB-w;_1+TC)mod TD + 1.
e Véi cac tham s6 TA=7,TB =4, TC =9, TD = 20, ta tinh cu thé nhu sau:
— Cay T;:
r3=(T-21+4-20+9) mod20+1=(7-0+4-1+9) mod 20+ 1 = 14,
ys= (T-y1+4-ys+9)mod20+1=(7-2+4-4+9) mod 20 + 1 = 20,
wy = (T-w+4-wy+9)mod20+1=(7-34+4-2+9) mod 20+ 1 = 19.
Do d6 Ty = (14, 20), w; = 10.
— Cay Ty:
2y =(T-29+4-23+9)mod20+1=(7-1+4-14+9) mod 20 + 1 = 13,
Ys=(7T-yo+4-y3+9) mod20+1=(7-44+4-204+9) mod 20 + 1 = 18,
wy=(T-wy+4-w3+9)mod20+1=(7-2+4-194+9) mod 20 + 1 = 20.
Do dé6 Ty = (13, 18), wy = 20.
— Cay Ts:
ry=(T-23+4-24+9) mod20+1=(7-14+4-13+9) mod 20 + 1 = 20,
ys = (7T ys+4-y4+9)mod20+1=(7-204+4-1849) mod 20 + 1 = 2,
ws = (T-wg+4-wy+9)mod20+1=(7-194+4-204+9) mod 20 + 1 = 3.

Do do T5 = (20,2), W5 = 3.
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e Tuong ty C6 M = 6 giéng. Do kich thuée dit lieu 16n, chi c6 WK = 3 giéng dau
tien dugce cung cap truyc tiép trong input:

- Wl = (371)7 (&1 :37
- WQ = (4,5), 02:4.
- W3: (2,6), 63:5

e Céc giéng con lai (i > 4) dugc sinh theo:
Yi=WA- Y, o+ WB Y, 1 +WC)mod WD + 1,
C; = (WA “Ci—9 + WKB - Ci_1+ WC) mod WD + 1.
Vi WA =8, WB =4, WC =2, WD = 30, ta tinh:
— Giéng W;:
X;=8-Xo4+4-X3+2)mod30+1=(8-44+4-2+2)mod 30+ 1 =13,

Yi=(8 - Ya+4-Ys+2)mod30+1=(8-5+4-6+2)mod30+1=7,
c4=8-co+4-c3+2)mod30+1=(8-44+4-5+2) mod 30+ 1=25.

Do d6 W4 = (13, 7), Cy = 25.
— Giéng Ws:

Xs=(8-Xs+4-X44+2)mod30+1=(8-2+44-13+2)mod 30+ 1 =11,
Vs=(08-Y3+4-Y,;,+2)mod30+1=(8-6+4-7+2)mod 30+ 1 = 19,
cs=08c3+4-¢4,+2)mod30+1=(8-5+4-25+2) mod 30+ 1 = 23.

Do d6 W5 = (11,19), ¢5 = 23.
— Giéng Wg:

Xe=(8 X444 -X54+2)mod30+1=(8-134+4-11+2) mod 30 +1 = 1,
Yo=(8-Vi+4-Ys+2)mod30+1=(8-7+4-19+2) mod 30+ 1 = 15,
6= (8 c4+4-c5+2)mod30+1=(8-25+4-23+2) mod30+1=25.

Do d6 Ws = (1, 15), g = 25.

Giai thich chi tiét (v6i N =5, M = 6):

Danh sach cay mai va giéng.

e Cac cay mai:

i | T = (s, v:) | wi
1 02 |3
ol (1,4 |2
3| (14,20) |19
4| (13,18) |20
51 (20,2) |3
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e Cac giéng:
J W= (X5,Y)) | ¢
1 3.1) 3
2 (4,5) 4
3 (2,6) 5
4] (13,7 |25
50 (11,19) |23
6| (1,15 |25
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1) Hang tit Giéng—Cay

Giéng W; | Cay T; | ||W; —Ti||?> | c¢jw; | Déng gép
Wi Ty 10 9 90
Wi Ty 13 6 78
Wy T3 482 57 27 474
Wy Ty 389 60 23340
Wy Ts 290 9 2610

Tong W1 53592
Wo Ty 25 12 300
Wo Ty 10 8 80
Wo Ts 325 76 24700
Wo Ty 250 80 20000
Wo Ts 265 12 3180
Tdng Ws 48 260
W3 Ty 20 15 300
W3 Ty 5 10 50
W3 Ts 340 95 32300
W3 Ty 265 100 26 500
W3 Ts 340 15 5100
Tdng W3 64250
Wy Ty 194 75 14 550
Wy Ty 153 50 7650
Wy Ts 170 475 80750
Wy Ty 121 500 60500
Wy Ts 74 75 5550
Téng Wy | 169000
Ws Ty 410 69 28290
Ws Ty 325 46 14950
Ws T3 10 437 4370
Ws Ty 5 460 2300
Wi Ts 370 69 25530
Téng W 75440
We Ty 170 75 12750
We Ty 121 50 6050
We T3 194 475 92150
We Ty 153 500 76 500
We Ts 530 75 39750
Tong Ws | 227200
Téng Giéng—Cay | 637742

Vi du cach tinh:
o V6i Wy = (3,1) va Ty = (0,2):
Wy = Th|* = (3—0)* + (1 —2)* = 10,

dong gop la 3 -3 - 10 = 90.
o V6i Wy = (4,5) va T3 = (14, 20):

Wy — T3||> = (4 — 14) + (5 — 20)? = 325,
dong gép 1a 4 - 19 - 325 = 24 700.
6 5

SN cwi|W; = T* = 637 742.
1

j=1 i=
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2) Hang t Giéng—Giéng

Cap (j,k) | IW; — Wil|? | ¢jep | Dong gop
(1,2) 17 12 204
(1,3) 26 15 390
(1,4) 136 75 10200
(1,5) 424 69 29256
(1,6) 200 75 15000
(2,3) 5 20 100
(2,4) 82 100 8200
(2,5) 261 92 24012
(2,6) 125 100 12500
(3,4) 122 125 15250
(3,5) 250 115 28750
(3,6) 82 125 10250
(4,5) 148 575 85100
(4,6) 180 625 112500
(5,6) 104 575 59800

Téng Giéng-Giéng | 430656

Vi du: cap (W, Wy):
Wy = Ws||* = (3 —4)* + (1 - 5)* =17,
dong gop la 3-4-17 = 204.

> el Wy — Wi|® = 430656.

1<j<k<6

3) Hang ti® Cay—Cay

Cap (i, k) | |T; — Tyl | wiwy, | Déng gop
(1,2) 5 6 30
(1,3) 520 57 29 640
(1,4) 425 60 25500
(1,5) 400 9 3600
(2,3) 421 38 15998
(2,4) 340 40 13600
(2,5) 405 6 2430
(3,4) 5 380 1900
(3,5) 324 57 18468
(4,5) 269 60 16 140

Tong Cay—Cay | 131430

Vi du: cap (11, 75):
1Ty = Tl = (0—1)* + (2 - 4)* =5,
dong gop la 3-2 -5 = 30.
> wal|T; - Ti|* = 131430,
1<i<k<5
Téng do dep phong thiiy:
F = 637742 + 430656 + 131430 = 1199 828.
F mod (10° 4+ 7) = 1199 828.
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Subtasks (4 phan, téng 5000 diém)

Subtask | Diém | Diéu kién

1 500 | 1< N,M <103
2 1500 | Ham tinh do phong thiy c6 dang:

M N

F=>"> cuw||W; - T
j=1 i=1
Griéngi Cay
3 1500 | Ham tinh d6 phong thuy c6 dang:
F= Y oW, =Wil> + > wag|T; = Til>
1<j<k<M 1<i<k<N
GiéngTGiéng Céy‘jcay

4 1500 | Khéng c6 rang budc gi thém.
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