
 

L Taylor expand log sift around 2 0 upto 0oz's
not including 26 term
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For clarity we keep the 26 termuntil theveryend
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2 Let f be a troll function on the annulus R s1214Rz

Prove that the Laurent series expansion of f is unique
to
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Then for any RER with Riera Rr we have
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Hence we may extract an using Cauchy integral formula
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where the changeof orderof summationand integral isjustified
since if we wt N n k i
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Thus the coefficient is determined by an integral hence

is unique

3 Express Enter 73 in closed form

Sol'n Let us e be a cubic root of unity
Then
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Consider the first term In o ht w



notice this sum is absolutely convergent thanks to the

extra 4h factor We want compare

in n with z n since they have the same
locationof the pole and same residue We define
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where 3 term cancels out and linearterm has

a factor Hutch 0 alsodrops out

41 Prove that
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converges absolutely and uniformly on every compact
subset

Rfa Note that there exists C o E 0 such that
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Fix any R 0 We may choose N large enough smhthat
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5 Show that the function
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where Intel is analytic in the whole plane and
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converges absolutely and uniformly on compact subsets in Q

Indeed for any compact subset ECG there is a constant M
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Hence the product converges absolutely and uniformly b ZEE

Similarly for the other product with e
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Nole the equality holds if It het 0 If Ith et o
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then bothsides vanishes as well hence equality also holds

Note logh has ambiguity of zai k However if we change
2 by Thi k EZ and e is invariant with this shift


