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The 2021 ICPC Mid-Atlantic USA Regional Contest

Problem F

Bracket Pairing
Time Limit: 7 seconds

There are four types of brackets: round (), square [], curly {},
and angle <>. A bracket sequence is defined to be valid as follows:

e An empty sequence is valid.

e If X is a valid bracket sequence, then pX ¢ is a valid bracket
sequence, where p is an open bracket, ¢ is a close bracket,
and p, q are of the same type.

Photo by Tomek Niedzwiedz

e If X and Y are valid bracket sequences, then the concatena-
tionof X and Y, Z = XY, is a valid bracket sequence.

You have a bracket sequence in which some brackets are given, but the others are unknown and
represented by question marks (‘?”). You shall fill in each unknown bracket using the four types of
brackets described above and obtain a valid bracket sequence. How many different valid bracket
sequences can you obtain?

Input
The input has a single line giving a non-empty bracket sequence. The length of the sequence is
even and no larger than 20. All sequence characters are either one of the four types of open or close

brackets, or a question mark denoting an unknown bracket. There is at least one question mark in
the sequence.

Output

Output the number of different valid bracket sequences you can obtain.

Sample Input 1 Sample Output 1

(?7?) 5

ICPC Mid-Atlantic USA Regional Contest 2021 Problem F: Bracket Pairing 13


https://www.flickr.com/photos/tomek_niedzwiedz/33136033302

ICPC North America Regionals @
ot - - . —_
I I nte rn at I O n aI CO I Ieg I ate icpe global sponsor upsilon pi epsilon
lg} ) ‘ : p‘ : programming Contest programming tools honor societ ty

.2°® icpc.foundation awsTreducate | ghgCoonen
The 2021 ICPC Mid-Atlantic USA Regional Contest
Sample Input 2 Sample Output 2
(<{}>27?] 1
Sample Input 3 Sample Output 3
(?]] 0
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