
Kot-t

t F r q'nf let

fltnf 
: tsperk+,*r of 11

{ils| 
L( ' 3tl i 2+L= L+l + l .-l+(+[

E'Y fr.r't' ''[h: A',g
U"lfr"l <a

et f n'{

il*t rmia

I= etu'' t rf(

Exa '.,fk 
(.



k0t-z

Lc31 w?( knor'rl:

f,.jwqr ' I *f1"-' fri (r-tr'(t-fl'.._ crt'll

t{.lrt" ?'"tot;" of

c " locilal:lfp,rctti

on

R.rnnnr;& Uitdfur. H*f)

f(gt' .-5- ln --t" 
ffi, (l+l)t(ut'r'... f r*fr1

" 3d golc, *ock 0- In"t*u



9I

Dear Hardy,

"l am extremely sorry for not writing you a single letter up to tttow.

I discovered very interesting functions recently which I catll "Mock"

$-functions. IJnlike the I'False" $-functions (partially studied by

Rogers), they enter into mtathematics as beautifully as the ordinary

theta functions. I am sending you with this letter some examples."

Ra ma n uja n, Ja nira ry L2, L920.
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"...Suppose there is a funct'ion in the Euleri,an forrn and suppose that all or an i'nfini'tg
of poi,nts q - s2nrrn/n are erponential singulariti,es and also suppose that at these poi,nts

the asymptoti,c form of the functi,on closes as neatly as in the cases ,f (A) and (B). The

. quest'ion 'is: - i,s the functi,on taken the sum of two functi,ons one of whi'ch'i,s an ordi,nary

ihrto function and, the other a (trlutat) function which is O(I) at all the poi,nt, ,2irmfn ? Tht:

answeris i,t is not necessarily so. When it i,s not so I caII the functi,on Mock $-functi'on. I
haue not proued rigorously that i,t is not necessarilA so. But I haue constructed a number of
eramples in which ,it is inconceiaable to construct a $-function to cut out the si,ngulari,ti'es of
the original function."

Ro*o*r,1on, \120
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As g + -L, we have

f(-0.gg4),\,, 1.1031, f(-0.996) ,\'' -L'1046 , f (-0.998) '^'',, -6'10e0,

f(-o,ee81 85),ry - Go#8o[

f$
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This suggests that

lim. (r(q) + b(q)) : 4.
q-- L

Amazingly, Ramanujan's guess gives:

r(q) + b(q)
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This suggests that

rim.( rG) - a@)) : 4i .

Q+t

q 0.992i 0.994i 0.996i

f(q 2.t00 - 4.6. L00i 2.L}E 4. Loui 1.0.L0L2-2.Lj"i
r(q) - r(q) - 0.05 + 3.85i - 0.04 + 3.89i "-, 0.03 + 3.92i
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n r23 4 5 6 7 8

An 843 65550

t, zs[&-+sli:Lt, zllz1z,253, 483, T 7 0,, 7 7 0,990, 990, 1 035, 1 03 5, 1 0 35'

, zoz@tl!2, Jb20,b313, 554Q?fi$0395.

One sees that 41, A2,As,Aa and ,45 a,re dimensions, while

Aa:3520+ 10395 and Az:10395+5796 +5544+5313 +2024+177I.

. lO t-r3

The Fourtin *"5.)"n* A^ of H(r) are giaen qs special sums2

representations of the simple sporadic qroup Mto.
Conjecture (Moonshine).
of d,imensions of ineduci,ble

t265,L77L
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