ROUND 2C - Tro choi trén cay

Sau khi tinh toan tai nguyén it nhat dé€ di chuyén dan cu, Cooper nhan ra rang tap hgp céc tram
va cac khong gian lién két gilra ching la mot cay, kha himng thi véi diéu dé anh da nght ra mot
trd choi dé€ thach dé TARS.

Tro chaoi trén cay c6 n nat, danh s6 tir 1 dén n, nat gée la 1, moi nit cé mot gia tri khédi tao 14 0
hodc 1 va chicé thé chlra mét trong hai gia tri trén. Chicd mot thao tac la khi chon mét nat u nao
day thi gia tri cia nat u ddo ngugc (0 thanh 1 hodc 1 thanh 0), gia tri cGia nit con gilr nguyén, gia
tri nGt chau (nat con cda nit con cda u) cling dao nguagc, gid tri nGt con clia nat chau u gilr
nguyén, gié tri nGt chau cla nat chau u cling bi ddo ngugc va cl nhu thé...

Cooper do TARS giai dugc thach thire moi nGt i can dua vé gid tri dich (co gia tri 0 hoac 1) véi
s0 thao tac it nhat. Cac ban hay gilp anh ay.

Input

Dong dau tién chlra hai s6 nguyén n (1 <n <10"5).

n dong sau moi dong chira hai s6 nguyén duong u, v (1 <u, v <n)chira ndtu va v cé canh noi.
Dong ti€p theo chira n s6 nguyén, s6 th(ri 1a gia tri ban dau cdia nati (0 hoac 1).

Dong ti€p theo chira n s6 nguyén, so thri la gia tri cudi cing cla nuti (0 hodc 1).

Output

In ra sO thao tac it nhat can dugc thuc hién.

Example

Input:
10
21
31
42
51
62
75
86
98
105
1011010101

1010011101



Output:
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