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COMPLEX ANALYSIS
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Limit of Complex Function: -

f:D € C—- C be a complex function and z, € D.
Then, f is said to have limit [ if for given ¢ > 0,
36 > 0s.t. |f(2) -1l <¢glz—2z) < 8,z€D.

Sequential Criteria of limit:- f:DcC- C.
Then, the following are equivalent.




Algebra of limits:- Suppose lim, ., f(z) =
A&lim,._,, g(z) =B

Then,

(1) lim,,, {f(z) X g(2)} =

(2) limz—»zo {f(z)-9(2)} =

(3) lim, ., 22 =

a(z)




Infinite limit: -

(1) lim,_ o f(2) = o iff
(2) lim,_,; f(z) = oo iff
(3) lim,_ . f(2) = Liff
(4) lim,_, f(2z) =







Q. lim,_,z* + Z°
A) 0

B) 1

C) -1

D) Does not exist
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Q. lim (5 + 2i
s +y? 1)
B) 2i

01

D) Does not exist




Q. Evaluate lim,_,; (22_1)

z241

D. Does not exist




Q. Evaluate lim
A) 0
B) 1

C) o
D) -1

22—22+1)
700 \Z2+4+2z+1




Q. Determine lim,_,, (23_1)

A) 0
B) 1
C)3
D) 2

z—-1




Complex Continuous Function:- f:D < C - C.
Then, f(z) =u(x,y)+iv(x,y) is continuous at
zo = (X0, 70) © u(x,y)&v(x,y) are continuous at

= (X0, Y0)
Zog = (X0, Yo 'f‘fnh\a l{

Algebra of Continuous function:- Given f(z) and
g(z) are continuous at z = z,. Then, the function
f@)+9@),f(2) - 9(2).f(2) - g(2) and 58 o m

I\ 'h




g'm (%) Q. Determine whether the function f(z) = sin (2)
1 P is continuous in the complex plane.
Ay f(z) = sin (z) is continuous everywhere in the
complex plane.
B) f(z) = sin (2) is continuous only on the real
- axis.

f(z) =sin (z) is continuous only on the

) imaginary axis.

f(z) = sin (z) is not continuous anywhere in
the complex plane. Cog ‘LH = (08‘“3
Sih(z): S-ih()(.}‘\\%\. . o 20,

i * = 1
|

}




(oS (4 LY) Q. Determine whether the function' f(z) =
o i pyCOS (2) is continuous in the complex plane.
C‘iﬁf @i(hj *(*S'ﬁg = f(z) = sin (z) is continuous everywhere in the
complex plane.
R) f(z) = sin (z) is continuous only on the real

axis.
) f(z) =sin(z) is continuous only on the
imaginary axis.

;:Q) f(z) = sin (z) is not continuous anywhere in
the complex plane.




U

R)’ f(z) is not continuous anywhere in the

p(z) .
@
continuous in the complex plane, where p(z) and

q(z) are polynomials in C[x]|]. consider the

2
function: f(z) == :f:l

) f(z) is continuous everywhere in the complex

plane. Vs

Q. Determine whether the function f(z) =

_BY’f (2) is continuous only where g(z) # 0.

£) f(z) is continuous only on the real axis.

complex plane.




WQ@- Q. Determine whether the function f(z) =z is
continuous in the complex plane.
=2 KX+ Lj _A) f(z) =z is continuous everywhere in the
N/ | _complex plane.

oly norM)
v P, I 5 B) f(z) = z is continuous only on the real axis.

Pol(\}(ntg}rmq C) f(2z) = z is continuous only on the imaginary
w_u"] 1
axis.
D) f(z) =z is not continuous anywhere in the
complex plane. ot N %40

L



yLPolynor_\_ﬁals: - Any polynomial function p(z) =
anz™ + a,_1z"* + -+ ay, where a; are complex
@ coefficients, is continuous everywhere in the

complex plane. 5
@ /QWZL_\_le LQa‘Z.B*QQZV.‘,. -

—
42. Rational Functions: - A rational function f(z) =

P2) where p(z) and g(z) are polynomials and

q(2)’
q(z) # 0, is continuous wherever g(z) # 0.




3.Exponential Functions: - The exponential
function e? is continuous everywhere in the

complex plane.
2

C,

(e 2

(oK < __—4. Trigonometric Functions: - The trigonometric
functions sin(z) and cos(z) are continuous
Bh 2 everywhere in the complex plane.

oy | | 3 |



5. Hyperbolic Functions: - The hyperbolic
\ functions sinh (z) and cosh (z) are continuous
everywhere in the complex plane.

6.Logarithmic Functions: - The logarithmic
function log (z) is continuous on its domain,

which is the complex plane excluding the origin
and any branch cuts.




7.Power Functions: - Functions of the form z¢,
where a is ajconstant)are continuous where they
are defined. For fractional powers, branch cuts
are necessary.

7% (%)

8.Roots: - Functions like vz (square root) are
continuous where they are defined, typically
involving branch cuts to handle multivaluedness.
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9. Complex Conjugation: - The function z, which
gives the complex conjugate of z, is continuous

everywhere in the complex plane.
7 — Qb —

= =i —

f(z) and g(z) are continuous functions, then
f(g(2)) is also continuous.
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{Q_) 10. Composition of Continuous Functions: - If
9@ —

A \



11. Absolute Value Functions: - The function |z|,
which gives the magnitude of z, is continuous
everywhere in the complex plane.
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