§2.5. Theorems on Limits

We can expedite our treatment of limits by establishing a connection between limits of functions
of a complex variable and limits of real-valued functions of two real variables. Since limits of the
latter type are studied in calculus, we use their definition and properties freely.

Theorem 2.5.1. Suppose that [ is a complex-valued function defined on D — C and
u(x,y)=Re f(z), v(x,y)=Imf(z), x,=Rezy,y,=Imz,, u,=Rew,,v,=Imw,,
then

lim f(z) =w, 2.5.1)
if and only if
lim  u(x,y)=u, and lim  v(x,y)=v,. (2.5.2)
(x,3)=>(x9,¥0) (x,3)>(x9,¥0)
Theorem 2.5.2. Suppose that
lim f(z) =w, and limF(z)=W,, (2.53)
then
lim[f(z)+ F(z)]=w, +W,, (2.5.4)
lim[ f(2)F(2)] = wW,; (2.5.5)
and, if in addition, W, # 0, then
lim L) _ %o (2.5.6)

= F(z) W, '
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§2.5. Theorems on Limits 


We can expedite our treatment of limits by establishing a connection between limits of functions of a complex variable and limits of real-valued functions of two real variables. Since limits of the latter type are studied in calculus, we use their definition and properties freely.


Theorem 2.5.1. Suppose that 
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if and only if
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Theorem 2.5.2. Suppose that
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and, if in addition, 
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