4™ STAGE (2025.2024)

Example :
] 21
prove lim, ; — = 2
z—1
Solution

Let e > 0, then we are prove that

If(z) —wy| < € when |z—2z,| < d&,suchthatzy =1andw, = 2
“logl<e when |z—1]<6

DD _2<e when |z-1/<8

lz+1-2|<e¢ when |[z—-1|<é

lz—1| < e when |z—1|<§

E=0

~ the limit is true

Example :

prove lim, ,5z2—-3 =7

Solution

Let e > 0, then we are prove that

If(z) —wy| < € when |z —2zy| <& ,suchthatzy =2 andwy =7

|5z —3-7|< ¢ when |z—2|<6

|5z — 10| < & when |z—-2| <6
5(z—-2)| <¢ when |z—-2| <6
|z—2|<§ when |z—2|<é
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4™ STAGE (2025.2024)

~ the limit is satisfy

Example :

i 4z%*-36
prove lim, 3 ZZT =24

Solution

Let € > 0, then we are prove that

If(z) —wyl < & when |z —zy| < §,suchthat zo = 3 and wy = 24
2_
422_336 — 24| <e when |z—-3| <6

4(z—-3)(z+3)

z—3

—24/<e when |z-3|<§
|4z + 12 — 24| < ¢ when lz—-3| <6
|4z — 12| < ewhen|z—-3| < §é

z—3| <-when|z—-3| <8

&

o=
4

~The limit is true

Example :

h zi i
prove lim,_, 5> =3

Solution

Let e > 0, then we are prove that
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2025-202%)

If(z2) —wyl < & when
Z—<e when
2 2

é(z—1)| <e when
%| |z—-1] <e when
§|Z—1| <e when
|z —1] < 2¢ when
§ = 2¢

~The limit is true

Example :

prove lirnz—>3i225i;.6 =i
z—-3i

Solution

HW

4™ STAGE
|Z—Zo|<6,suchthatz0:1andw0:%
z—1|<§
z—1| <6
z—1]<§
z—1|<§
z—1| <6
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4™ STAGE (2025.2024)

Example :

Prove the function f(z) = g don’t have limitatz = 0

Solution

Let z = (x,y) , When z approaches to zero (x,y) approaches to zero
we take two paths

z = (x,0) and x approachesto0,or z = (0,y)and y approachesto 0
Whenz = (x,0) >y =20

. _ . z _ . x+yi — i X —
llm__(x,yz;go,y)f(z) B (x,yl)lir(lo,y)z_ (x,yl)ll}go,y) x=yi }cl—rﬂl)x
- T y%o T y%o

Whenz =(0,y) > x=0

. _ . z _ . x+yi P £ _ =
hm—v—/(x'yz;fx’o)f(z) _(x,yl)lir(lx,O)Z_ (x,yl)lir(lx,o) x—yi }ll—r}(l) —yi

x=0 x=0

~ the limit don’t exists.

the function f(z) is continuous at z, if the conditions satisfied

I lim,,, f(z) exist
1. f(z,) exist
L lim,, £(2) = f(2)
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WMOLEX ARALYSIS  4%STAGE  (2025.2024)

Example :

Is the function f continuousat z = —2i?

z2+4
f@ =742 *F 74
-4 , z=2
Solution
@ im, ., 22 = lim, .y, D
lim,,_,;z—2i=—-2i—2i =—4i
@ r(—2i) = —4i
O lim,_,; f(2) = f(z) = —4i
~the function is continuous at z = —2i
Example :
is the function f continuous at z = 3i ?
2z% + 18 _
f2)={"7-3;1 ° z #+ 3i
12i , z=3i
Solution
@ rB3i)=12i
@ lim, 5 7 = im D
lim,_5; 2E39¢30 5 61) = 12i

z—3i

9 lim,_3; f(z) = f(ZO) = 12i
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MOLEX ANALYSIS 4™ STAGE (2025-2024)

. the function is continuous at z = 3i

Example :

Is the function f continuousat z = 3i ?

(z* —iz+6 _
2—9 ,Z F 3i
f@)=1 7-
- ,z=3i
\ %
Solution
~ 5
O r3H= p
) z%—iz+6
@ lim, 5 -
lim, _., (z-3D)(z+2i) _5i _ 5

(z-30)(z+3() 6i 6

© lim,_;; f(2) = f(z) =2

. the function is continuous at z = 3i

Example :

Is the function f continuous at z = —4i ?

z3 — 64i ai
f@=1"zvai @ *7 T
48 z = —4i
Solution
@ f(—4) = -64
z3—-64i
@ lim,__,,—-

zZ+4i
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4% STAGE (2028.2024) |

z3+64i3

z—>—4] Z+4i

L
= lim,_,_,, Z40E 4716 _ 16— 16— 16 = —48

(z+41)

© lim,_ i f(2) # f(—4i)

. the function is not continuous at z = —4i

Example :
Is the function f continuous at z = 2i ?
2z>+8 \o;
f@={z2—iz+2’ 7
8/3 [ z=2i
Solution

H.W
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4% STAGE (2028.2024) |

from the definition of continuity we note that § depends on ¢ and z, if we can find &
such that § depends only on € and don't depends on z, € D , then the fun. call it
uniformly continuous in D then we can say

If(z2) — f(z0) | <& When [z; —z]|<$é

Example :

is the function f(z) = z2 uniformly continuous at |z| <1 ?
Solution

we shall prove forall e >0 , 3 2z;,2z, €D such that

If(z2) = fz) | <e When |z; —z| <6

|z,2 — 22| < ¢ When |z, —z| <6

=|(z, —2z1)(z, + z))| <e  When |z,—z]|<§

= (21 + 2)l(zz —z)| <& When [z —z][<$

< (lz1] + 122 D1(z; — 2z9)| <€ When |z, —z| <6

<A+D|(z,— 7)) < e When |z, —z| <6

<2|(z, —z)| <c¢ When |z, —z| <6

< |(z, — z))| <§ When |z, —z| <68

f(22) = fz) | <~ When |z —z| <6
5=2

~ Uniformly Cont.
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4™ STAGE (2025.2024)

Example :
is the function f(z) = z3 uniformly continuous at |z| < 2 ?
Solution

we shall prove foralle >0 , 3z;,z, € D such that

If(z2) = f(z) | < ¢ When |z —z| <8
|Z23 - 213| < &E Wheﬂ |Z2 - le < 6
=|(zy — 21) (2% + 212, + 2,%)| < & When |z, —z| <6
= |z, — 25|22 + 212, + 2,%| < € When |z, —z| <&

< |(z3 — z1|(|1Z2]* + |21 l|z5| + 1211?) <& When |z, —z| < &

<|(z,—z)I4+4+4)<e¢ When |z, —z,| <6
SlZI(ZZ_Zl)|<E Wheﬂ |ZZ_ZI|<8
< |(z, — 2| <f—2 When |z, —z,| < 6
f(2) = f(z) | < When |z; —z| <6
&
0=

=~ Uniformly Continuous

Example :
Is the function f(z) = % uniformly continuous at |z| < 17?

Solution
we shall prove forall e >0 , 3 z,z, € D such that

If(z,) —f(z) | <e When |z, —z| <6
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4™ STAGE (2025.2024)

1_ll<e When |z, —z| <6

Z2

=22 < ¢ When |z, —z| <6
2123

= |z, —2z,| > ¢ When |z, —z| <6

=|z,—z| > ¢ When |z, —z| <&

we note that no relation between ¢, 6

=~ the fun. Is not Uniformly Continuous

Example :

Is the function f(z) = 3z — 2 uniformly continuous at |z| < 5?

Solution

H.W
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