
46th Petrozavodsk Programming Camp, Winter 2024
Day 5: Belarusian SU Contest, Sunday, February 4, 2024

Problem E. Wide Expression
Input file: standard input

Output file: standard output

Time limit: 1 second
Memory limit: 1024 mebibytes

Evil Arglwyddytywyllwch loves problems where something needs to be summed. Such problems usually
have short statements and lack long legends about good and evil characters. He also doesn’t like it when
to solve a problem, you need to write a thousand numbers in the code. Therefore, he suggested the
following problem to you.

Given non-negative integers n, m, k, l. Calculate

nX

a=0

nX

b=0

mX

c=0

mX

d=0

kX

e=0

lX

f=0

(ab+ cd+ 1)e�f mod 998 244 353,

where � is the operation of bitwise exclusive OR (that is, XOR).

Input

The first line contains a single integer T (1  T  100), denoting the number of test cases.

Each of the T following lines contains four integers n, m, k, l (0  n,m  300, k, l � 0, k2 + l2  2023),
describing the test case.

It is guaranteed that the sum of the values n2 +m2 for all test cases does not exceed 2 · 105.

Output

For each test case, print a single integer: the value of the sum modulo 998 244 353.

Example

standard input standard output

6

0 0 0 0

0 0 3 6

1 0 1 0

1 1 1 1

25 2 20 23

99 82 44 3

1

28

9

80

950955110

140425437
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