
9 Secret Chili Exchange

Chef Jayaraman and Chef Myers are bitter rivals at the Tallahassee Culinary Institute, but
they’ve agreed to share their secret chili recipes with only each other over the school’s public
message board (where everyone can see!). To keep Chef Mills from stealing their chili recipes,
they decided to use a super secret number as a “recipe lock”.

They agree publicly on a magic number g and a giant prime p. Chef Jayaraman picks a secret
number a and posts A = ga mod p. Chef Myers picks a secret number b and posts B = gb mod p.
Their shared “recipe lock” is s = Ba mod p = Ab mod p, a number only they can compute!

Chef Mills needs YOU to find the shared secret s so he can steal the chili recipe!

9.1 Input

The first line contains a single integer T , the number of test cases. Each of the next T lines
contains five integers: p, g, q, A, B.

• p — the prime modulus

• g — the generator

• q — the order of the group

• A = ga mod p — Chef Jayaraman’s key

• B = gb mod p — Chef Myers’s key

9.2 Output

For each test case, print a single integer s, the shared secret. If no valid secret exists (i.e., a
cannot be found), print Bad Input.

9.3 Constraints

1 → T → 100

p is prime, p → 1012

1 → g < p

1 → q → 1012

1 → A,B < p

9.4 Sample Input/Output

Sample Input Sample Output

3 18
23 5 22 8 2 26
31 3 30 6 26 1
17 6 16 1 13

12


