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1.If f(2)=2" =327 + 42" - 52" find f( \};j

2. Let zand w be complex numbers such that |z = 1 and |w| # 1. Prove that

2 —

=1

1l—zw

3. Using the epsilon-delta definition, Prove that lim [(1—1)z +2i] =2+ 2¢

z2—>1+1

4. Show that the given limit does not exist

. 2xy y2.
lim : - — =1
0" +y”
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5. Show that the given limit does not exist

- 2
z2—=>0\ 2
6. Determine whether or not the limit exists
2y2 22 _ y2
lim — - : )
z—=>0\ 71 y

7. Show that the function f(2) = —(2zy + 52) + (2% — 5y — ¢?) is analytic for all 2.
Find f(2).

8. Determine whether the function f(z) = 2 + =y — 4z + 4y — v — 2%y) is
differentiable. Is it analytic?
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1. Find all values of z satisfying the given equation
e~ 1= —j¢? e“+et+1=0

2. Find all values of the given quantity

(1+ 7;)(14—2') (1+\/§i)3i

3. Find all values of z satisfying the given equation

sinz =2 CoS 2= —31 sinh z = — COS 2= 1SINn 2

4. Verify that (i)? = ¢, but (i2)’ #

. _ ] Lk 24 .
5. Find where tan"'z = —log —— is analytic?

2 1— 2

Functions of a Complex Variable https://manara.edu.sy/ 2024-2025 4/21


https://manara.edu.sy/

V)

deol o
§)liall
6. Find the derivative of the principal value of the given function at the given
point.
P2 z=1+7 A+ =1+ /3

/. Find all values of the given quantity

sinh~14 tanh=1(7 + 1)
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1+1
1.1f f(2) =2 =32 + 42" —526, find ( j

1+ pi/4

Vi

f(%j:1_3(_1)+4<—1>—5<—7L)=5z'
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2. Let z and w be complex numbers such that |z = 1 and |w| = 1. Prove that

Z— @
—| =1
1—zw
2 L _ - _ _ _ A 2
-0 -0 Z-0 22— 20— 0 + 00 _1—260—602 +|60|
— - e — - —_— — —_— __ y _ 2_
l-z0 l-z0l-Zo 1-Zo-z0+ 2zo0 l—za)—za)+|a)|
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3. Using the epsilon-delta definition, Prove that
lim [1-9)z+2¢] =2+ 2

z2—>1+1

Vv £>0,37 6> 0such that |[[(1 - i)z + 2¢ — (2 + 27)] < e whenever
O<|z=(1+12)| <o

[(1-i)z+20]-2+2)|<e=|1L-1)z-2|<¢

1—illz - | <e=>V2]z - +i)|<e¢

1—1

-+ <-—==6

J2
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4. Show that the given limit does not exist

. 2 :
lim 2xy2_y22
0\ +y

2 2 2
z approach 0 along the line y = x: lim( 2y y2 z] = lim[% — z] =1-1

=0\ 2 +y”  w

z approach 0 along the line y = 2z:

. 2 : o (42 427 4
lim 2$y2_y_27; = lim %—%z = — -4y
=0 z” +y° oz =0\ D T 5
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5. Show that the given limit does not exist

» 2
z—>0\ 2

2 2
z approach 0 along the real axis: lim (ij = lim (zj =1

z—0\ 7 z—>0\

2 RN
z approach 0 along the imaginary axis: lim (ij = lim [ﬂj =1

>0\ 7z y—=>0\ —1y

2 . )
zapproach 0 along the line y = z: lim (ij = lim(aj i mj = -1

20\ 2 =0\ T — 1
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6. Determine whether or not the limit exists 1111(1)[ y2 i z)
] Z—> T
z approach 0 along the line y = z: Y

2 2 2 2 2 2
hm(%/—x yijzum[m’—x xz):2

z—0 Qj2 y2 z—0 :UQ $2

z approach 0 along the line y = —x:

2 2 2 2 2 2
hm(%/—x y@j:hm(mj—m xzj:z

z—0 332 y2 z—0 2 2

z approach 0 along the line y = 2x:
2 2 2 2 2 4.2
1m{?y-@7 yijznm£&7—x 12 J:8+3i

z—0 xQ y2 z—0 (I;Q 3;2
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7. Show that the function f(2) = —(2zy + 52) + (2% — 5y — ) is analytic for all 2.
Find f(2).

8—u:—2y—5:@ and 8_u:_2x:_@

ox oy oy ox

fi(z) = 8_u+z@ =(—-2y—5)+127)

oxr Oz
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8. Determine whether the function fz) = 8 + =2 — 4z + 4y — ® — 22y) is

differentiable. Is it analytic?

ou

— =32" +y° —4,

-2y => —

ox

ﬁ_u = 21y,
0y

ou Ov
oxr 0y

=4-3y° -1’

ov

ox

=3°+y' —4=4-3 -1 = > +y° =2

Continuity of u, v, and the first partial derivatives guarantee fis differentiable
on the circle. However, fis nowhere analytic.
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1. Find all values of 2 satisfying the given equation
e~ 1= —j¢? e“+et+1=0

z—1=1log(—ie’) =In(e’) + 2(3—7[ + Qnﬂj =2+ 2(3—ﬂ+ 2n7zj

2 2
z:3+i(3§+2nﬂj

.1 3.

e =——= 1
2

2
1 3. 27 . 1 3. A ,
2z = log —§—|—7z =|—+2nz (i, z=log|————i|=|—+2nx1 |1

3 2 2 3
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2. Find all values of the given quantity

(1 4 7;)(14—2') (1+\/§Z-)3z'

(1 1 i)(1+z’) _ e(1+7:)log(1+z') = 6(1+i)[ln\/§+z’(7z/4+2n7z)]

= eln2~(x/4+2n) [cos(yz/zl + In/2) + isin(7/4 + hdi)] = ¢ 2"7[0.274 + 0.5844]

1+ \/gi)?)z' _ 63ilog(1+\/§i) _ p3illn2+i(z/3+2n7)]

= MRl = o) [608(31n2) + dsin(3In2) | = e[ — 0.021 + 0.0381]

Functions of a Complex Variable https://manara.edu.sy/ 2024-2025 15/21


https://manara.edu.sy/

deola
&)li_all
3. Find all values of z satisfying the given equation
sinz = 2 CoS z = —31 sinh z = —; COS z=1SIn 2
. 622 T e_zz 212 . iz 12 . .
Sinz = ; =2=e" —41e"—-1=0=>c¢ =2@i\/§z

1z = In[(2 £ \/g)z'] = z =—i[In(2 £ \/§) + (/2 + 2nr)i]
2=7m/2+2nx —1n(2 \/§)

12 —1Z
e” +e . - . g ' : :
COSz = =3 = e 16" +1=0= €% =37 +/10¢

2
iz = In[(=3 £10)i] = 2 = —i[In(x10 = 3) + (2/2 + 2n7)i]
2 =72+ 2nw — iln(\/ﬁ - 3)
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. e —e _ - - S— | |
sinhz = ; — = e 12" -1 =0 % = -
2z =1In(t) = —(7/2 + 2nr)i
2=n/2+2nmr —1n(2 \/§)
cosz = isinzg = e? +e ¥ =e¥ —e ¥ = e ¥ =0

Since this last equation has no solutions, the original equation has no
solutions.
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4. Verify that ()2 = 2%, but (#2)? #

(Zz)Q _ (6ilnz’)2 _ [6—(ﬂ/2+27m) ]2 _ 6—(7r+47m) 7;22’ _ 62'L'Inz' _ 6—(7r+47m)

, — —

(ZZ)Z _ ( _ 1)@ _ 6Z'llfl(—l) — 6—(7r+27m) 7:22' _ eQilni _ 6—(7z+47rn)

, — —
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5. Find where tan'z = %logﬁz IS analytic?
1— 2
' —
{z:z.+2=we(—oo,0)}={z:z:iw ,we(—oo,O)}
1 — 2 w+1
For w € (-, 0],
w_lzl_ - E(—OO,—l]U(l,OO)
w+1 w+1

So tan'zis analytic in
C\{z: Re(2) =0, Im(z) € (— o, —1]1U (1, )}
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6. Find the derivative of the principal value of the given function at the given

point.

22 =1 44
§<1/§6727z/8
2

My =1 430
\/§e—ﬂ/3+i[7z/4+ln2]

>y

ojligJi
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7. Find all values of the given quantity
sinh~1¢

%(4n + 1) zi, n € Z

tanh=1(7 + 1)

l1r12+l(8n+3)7m', n € 7
4 8
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