|r|, r € R. To see this,

= 2x.

=C.
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=4y # 0, f is not locally (or globally) irrotational.

ou

2z
4x # 0, f is not locally (or globally) sourceless. (Thanks to
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or 0Oy

Tony Donadio for the correction.)
The streamlines of f are circles centered in ir with radius

We compute

Since

2.1.1(4). f(z +iy) = 2% — y?® + 2izy = u + iv where u = 2% — y? and v = 2z2y.
Since

This function (vector field) is defined on D
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(k1)

2.2(2). aj = i

((R4+1)H2(2k) (k+1)?
We have |agt1/ar| = Ok T DIRE @)k T 2) — 1/4 for k — oo.

So the radius of convergence is R = 4.

l+z _ Lo Lk Nk Lk -k
2.2(10). +— =(1+2)7— = I+2)) =)+ =1+42) 2~
k=0 k=0 k=1
0 52n © (22)71
2.2(14). > = > = exp(z?).
k=0 k=0
1 —
2.2(18). Define f(2) = +— :;z
Then f'(z) = o inz"‘l and f"(z) = 2 i n(n —1)z""2
1=z 75 -2 = '
It follows that 2% = i n(n —1)2", since both sides are equal to z2f”(z)
(1-2)° ’ '

n=2
2.2(22). (a) f(2) = Y an(z — 20)" for |z — 2| < R. If f(z) = 0 for all z with

n=0
0 (20)
n!
(b) If F(2) =Y an(z — 20)" and G(z) = Y bn(z — z9)™ are equal for all z with
|z — 20| <7, r >0, then F(z) — G(2) = > (an — bn)(z — 20)™ = 0 for |z — 2| < r,
so a, — b, = 0 for each n.

|z — 20| < r, where 0 < r < R, then a,, = = 0 for each n.




