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For a commutative ring R, Let

SL(2,R) ={A = ((CL Z) ca,b,c,d € R, det(A) :=ad — be = 1}

be the special linear group of 2 x 2 matrices over R, and

O(2,R) = {A = (Z Z) cATA =1}

be the orthogonal group of 2 x 2 matrices (where AT is the transpose
matrix and [ is the identity matrix).

1. For p prime, compute the numbers #0(2, Z/pZ) and #SL(2,Z/pZ).
2. Show that the reduction map
0(2,2) - O(2,Z/NZ), A+ A mod N
is not surjective for N > 1.
3. Show that the reduction map
SL(2,Z) — SL(2,Z/NZ), A+ A mod N

is surjective for all N > 1.



