
K74 even
,

EK1H = £ ⇐ c- 22 dt modular forms of
c. dcopm.me wt k

.

of level T
,

.

GKCZ ) = I 5-
min c- I (mzk
(m , n ) =/ ( 0,0)

Gkcz ) = I £ I
c. d c- Z
¥FdÑ

r - I
c. dcopmie

= £
,
% . EKCZ) = }ck ) EKLZ )

.

-

Riemann zeta function .

Getz ) = GKCZ )



known from ' last time"

Prof : M*l F) = ① [ E4 , Es ] ⇐
if he # 2 under

Coe :
For k=o even

,

dim Macy ,) = {
LET + I

1¥] if KE2 model
.

¥ : E4
,

Es are alg . independent .
EI EI not proportional
otherwise AE43 = EE .

Consider f = É÷ meromorphic modular form of wt z

f
'

= ✗ E4 ⇒ f holomorphic
f e Mal F) .

← dim E O
.

⇒ f- = 0 I

Q[ E4 , Eo ) C MNF )
⇒ forced to

wtk part have

equalities .spanfEIE.to/4a+6b--k} if he # 2 under

dim wtk part of e[E4E, ] = {
h¥ + '

II) if KE2 walk ☐



FEEL ( f - expansion) q= exit .

Prof : Qµ⇒ = - Ék + £9.1k ) G
"

.

h=l
us

Bk k - th Bernoulli number e¥y =
I BK
k=o KT

✗
k

.

BK = ☐ if K > 1 odd .

Bz = £ , B4 = - fo ,

- -
-

,
1312 = -1%-0

.

Ok ( n ) = I
dln

dk
.

make use of Taylor expansion of t⇒zT
1¥ :

→
Eisenstein seriesdd-E.it#z-)------nrnc-Z

☐



Applications : use dim Macy, ) =/ for some k
.

→ get relations among Ek
.

→ get notations on Fournier coeff. Tech )
.

dimMgIT ) = !
h - I

⇒ -2 Gem)g(n -m) =
É_EE1 = E8

m= ,
120

I 4

9 9

1 I ¥µ hot orbs . conu
.

when k=z
.

Eklz) =

I ⇐ d) c- IT
c. dcopm.me

BK
+ £9

. ,(n ) Gl .

is ahs
.

cow .

when k=2
.

① { (
Z ) = -

-2k h=l

so we just define chez ) by this series
.

You have to take summation in

Gaetz ) =
-1
-2 % ¥t2m this particular

order
.



q is holomorphic but not modular quasimodular .
Gz

E2

1GE (E) = 4212-1-1 ¥y is not holomorphic but modular
.

almost holomorphic modular form,

piswiminantfunctionddcz-1-n.grIT (I - q
"

,
"

i = I

⇐ ¥ log Wiz) = Ezcz)

make use of transformative property of Ez

⇒ WH) c- Mnlf , )
dim MKCTI ) = 2 .

spanned by EI ,
EI

☐ (E) = ⇒ ( Ette) - Ejaz))
JCZ ) := É_Z ) j - invariant function

modular of wt o

exp growth near is
.

☐E)



j : pµ → C1

1TI → PIE )

tf-z-nqffwms.nl
Consequence of Weil conjecture

Ramamjan'sconjeetune_ ← proved by Deligne

/ tip ) ) I ZP Generalised Ramanujan 's conjecture
is wide open ,

Ramanwjaniscongvhencea.cz) = die ) + 9¥ . .É¥ + {%¥- )
I 1
Film = tin) (mod 691)


