Exercises 3
Monday 6/15/17

9. Show that if k is odd M, = 0. [Hint: Write the functional equation for the matrix <_1 0 ) €
SL2(Z) ]

10. A modular form f € My, of weight! 2k with g-expansion
f(z) =ao+a1q+ag® + -

is said to be a cusp form if ayg = 0. Denote by Sai, C My the sub-vector space of cusp forms.

Show that
Moy, = C - Eyp, @ Sop,.

11. (a) Let 2 < 2k < 12. Show that Sy, = 0. [Hint: Eop € Moy and you already know a bound on the
dimension of Myy.]

(b) Show that Mo = 0. [Hint: Are there any everywhere holomorphic differentials on the sphere?]
(c¢) Show that My =0 if k¥ < 0. [Hint: Multiply by A.]

12. Consider the modular form A = ¢ H (1 —q™)** of weight 12.
n>1

(a) Show that A has no zeros in H.

(b) Suppose f is a cusp form (see the previous exercise). Show that £ is holomorphic in H and at
0.
(c¢) Deduce that M -4, Sk+12 is a bijection.
(d) Conclude that
126/12] +1 2k #2 (mod 12)

di - .
i Mo {pk/mj 2% =2 (mod 12)

I The previous exercise shows that there are no odd weight modular forms



