Math 417 — Sections 18 & 19 Solutions

1. (b) The derivative of f(z) = (1 —42%)? is:

f(z)=3(1- 4z2)2dii(1 —42%) = —242(1 — 427)?

(c¢) The derivative of f(z) = 22;11 (z # —3) is
£(2) = 2:+1)1) - (z-1(2) _ 2
(2z41)? (22+41)2

8. (b) Show that f’(z) does not exist at any point z when f(z) = Re z.

Let z = 2 4+ iy. Then f(z) = Re z = Re(x + iy) =  + i0. The quotient Aw/Az is:

Aw  fz+Az)—f(2) _z+Az—a Az
Az Az Az +iAy Az +iAy

If we take Az = 0 then the quotient is:

Aw_ 0,
Az 0+iAy

If we take Ay = 0 then the quotient is:

Aw_ _Ar
Az Az +i0

Since we get two different values of the quotient along two different paths to z, f’(z) does not exist at
any point z.

9. First, we write an expression for Aw/Az at z = 0:

Aw _ f(0+42) - /(0)

Az Az
f(Az)—=0

On the real axis, we have Ay = 0 so the quotient becomes:

Aw  (Az—i0)?  (Axz)?

_— = = = 1
Az (Azx+1i0)2 (Ax)?
On the imaginary axis, we have Ax = 0 so the quotient becomes:
Aw _ (0—idy)* _ (=)*(Ay)* _

Az~ (04iAy)2  2(Ay)?



Along the line where Ay = Az, the quotient becomes:

Aw
Az

~ (Az —iAx)?
~ (Az +iAx)?
(A1)
(A (1+4)?
_ (-2

(1 +4)2
1—2i+i?
1+ 21+ 42
—2i

2

— 1

Since the quotient is different along two different paths, f/(0) does not exist.



