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Opti S03A Solutions
Problem 2)
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Z)= = =
/@) Z2+1 (x+iy)’+1  (x*—y* +1)+2ixy
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(=Y +1D) +4x7y" (P4 2P =y +1
=y +1 -2x
u(x, y) = z v(x,y) = Y

(P + ) +2(x* =y ) +1°

Ou _2x{(¥ +5°) +2(¢" = y*) +1] - 4x(x” + " + D " +1)
Oox [(x*+ 7)Y +2(x = y*) +1T

__2x(x4 ~3y* =2x7y* +2x7 +2y7 +1)
[+ ) +2(x" = y*) +1T

Ou_ 2y[(X°+ 7)) +2(x° = y) +1]-dy(x* +y’ - D(* = y* + 1)
Oy [(x* +y*) +2(x* = y*) +1]

B _2y(3x4 —y 42Xy +2x7 427 1)
[ + %) +2(x" = y)) + 1T

v _ 2y + 7)) +2(x° = y) + 1]+ 8xX°y(x* + y* +1)
ox [(F +3°) +2(5 =) +1T

B 2y3x* =yt +2x° Y7 +2x7 +2)° - 1)
[ +3°)" +2(x" = ") +1T

ov “2x[(x% + 7)Y +2(x° = y?) +1]+8xy° (x* + y° = 1)
Jy [(x* + ") +2(x" = y") +1T

_ 2x(x' =3yt -2x7y? 4247 42y + 1)
[(x* + 7)) +2(x" = y) + 1

(P + 1) +2(> =) +1

Clearly, 0u/0x = dv/dy and du/dy = — dv/dx. The only points where the function f(z)
is undefined are the roots of the denominator, namely, z, , = *i. Aside from these two points,

the function is analytic everywhere in the complex plane.




