E@DSSSB TOT D) #

FMATHS Y &

COMPLEX ANALYSIS

w2 01/10/2024 04:00 PM



Circle: |z —a| =71 ~Radius

G G

Open disc or Open ball:
B(a,r) ={z€(.|z—a| <71}

n

Closed disc or Closed ball:_




Annulus:
openannulus:r;, < [z—a| <1,

Closed annulus: r; < |z —z,| <1,
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! 2 “ --2-2 . Neighborhood of a point: - A § - nbd. of a point
:'Z:,' i, .2.9 'z, in the complex plane is the set of all points
\\ e

, which lie in the open ball |z — z,| < 4.
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Deleted neighbourhood: - The deleted nbd. of a
Complex no. z, corresponding to a given real
positive no. §, is the set of all z points for which

0<|z—2z <6. : SN RQ ve d;{@i
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Interior Point: - let S € C. Then, a point Z, € S is
said to be interior point of S if there exist at-least




Exterior Point: - Let S € C. Then, z, is said to be
an exterior point of S if there exist at-least one

nbd. of z, which lies entirely outside of the set S.

Boundary point: - A set S € C, then a point z; is
said to be a boundary point of S, if every nbd. of
z, intersect with S and S°.




Limit point / Accumulation point/ Cluster points:
- Let S € C. Then, a point z, is said to be limit
point of S, if every nbd. of z, Contains infinite
points of S.

Open set: - Aset S € Cis said to be open if it is a
nbd. of each of its pts.




Closed set: - A set S € C is said to be closed set if
it contains all of its limit points.

Bounded Set: - A set S € C is called bounded if
there exist a positive real number M, such that
|z| < MVz € §; Otherwise, the set S is called
unbounded.




Compactset: - If S € Cis | closed & bounded set,
then it is called compact set.

Connect ted set: - A set SC C is said to be
connected if any two points | z;, and z, in § can
be join by a(continuous|curve in S.




Domain: - non-empty + open + connected.




Simply connected domain: - domain with no
holes




Complex Analysis
Multiconnected domain: - not simply connected
= multiconnected domain




Region: - Domain with some none or all of its
boundary points is said to be a region.




Q. What is an open disc (or open ball)?
C4a) A set of points on the boundary of a circle.
_~(b) A set of points inside a circle excluding the
boundary.
(k) A set of points outside a circle.
Xd) A set of points that includes both the inside
and the boundary of a circle.




M Q. What defines a closed disc (or closed ball)?
<tx{a) Only the boundary of a circle.
(#8) Points outside the boundary of a circle.
Cfc) The interior points of a circle excluding the
boundary.

%) The interior points and the boundary of a
circle.

’Bou “r\'c.




Q. Which of the following describes an annulus?
%4) A solid circle.

The region between two concentric circles.
(c) A point on the boundary of a circle.
(d) A region outside a circle.




Q. What is a neighborhood of a point in complex
analysis?

(a) A point itself.

(b) A set of points at a fixed distance from the
point.

(c) A set containing the point and all points
within some positive distance from it

(d) A set of points outside a given distance from
the point.




Q. Which of the following is an interior point of
a set S in the complex plane ?
A point where every neighborhood contains
points not in S.
——%b) A point where some neighborhood is entirely
contained in S.
CX¢) A point on the boundary of S.

@\) A point not in S.




Q. What is a boundary point of a set S ?
/&) A point where every neighborhood intersects
both S and its complement.
A point entirely within S.
%A point entirely outside S.
CQQA point not relevant to the set S.




Complex Function
Complex Function: - A function f:DC C—- C is
said to be a Complex Function




Complex Analysis
Trigonometric Function




Some Results: -
sin? z+cos?z=1; 1+4tan? z=sec? z
1+ cot? z = cosec? z; sin (—z) = —sin z
cos (—z) = cos z; tan (—z) = —tan z




Hyperbolic Function: -

; eZ—e~ % eZ+e %
sinh z = > ;cosh z = >
sech z = L cosech z = R~
cosh z eZ+e~2’ "~ sinh z eZ-—e~Z
sinh z _ e?—-e™? cosh z eZ+e 2
tanh z = ——:coth z = — —

coshz e+e-2’ sinh z eZ-e~Z

sinh (z; + z,) = sinh z, - cosh z, + cosh z, - sinh z,
sin (iz) = isinh z; cos (iz) = cosh z

tan (iz) = itanh z; sinh (iz) = isin z

cosh (iz) = cos z;tanh (iz) = itan z

cosh? z —sinh? z =1

1 — tanh? z = sech? z

2 2

. -




Q. The value of cosh? z — sinh? z
cosh? z — sinh? z Bl HIA-

(a) cosh (2z)

(b) 1

(c) sinh (22)

(d)0




Q. The Real part of sin (x + iy) -
sin (x + iy) BT ARATd® HIT

(a) sin x

(b) cos y

(¢) sin xcos hy

(d) sin xsin hy




Q. What will be the imaginary/part of cosh (a +
i) ?

cosh (a + i) BT BIUD HIT 2

(a) cosh acos f

(b) sinh asin

(c) —sin hasin

(d) —cos hacos f8




Logarithmic Function:
Q. log (1 + i) is equal o :/log (1 + i) ARTER -
€)) %log 2

(b) :—r + %log 2 ezr G

(€) %log 2+i3 no 2= EB\LO‘.,.L(Q? N2,

(d) None of these




Q. Find out the all values of Z from this equation:
e? =1+ /3i.

a.In(2)—-(m+2+2nn)i;n €
b.In(2)—-(mr+3+mn)i;neZ
c.ln(Q+@+2+mn)i;nez
dIn(2)+(r+3+2nn)i;ne€Z




Inverse Trlgonometrlc Function:
sin™! z —ln (lz+\f1—zz) 2 .,LIOOT (Z'I'JI"Z:D
coseclz = %ln (”'22'1’

=1 - ™
cos'z =-In(z+Vz?-1)

- . 1 1+V1-2z2
secclz =-=In ( ' ’
L Z

tan~* z %ln 1+w)
cot™lz = lln (Z“) 2+

Z3
2=

\

.. A - n




Inverse Hyperbolic Functlon-

sinh™ z=In(z+Vz2+1) = 0 (Z"'JZZ'H)
(& i

1+Vz2-1
osech™? z—-ln( "z '

cosh™ z=1In(z+VzZ -1
sech™! z = ln i f ’
tanh™! z = —-ln (Hz)

z+1
coth™?! n (2_1




=) -_E -1 (1) : i
- Yoq [I+]I-2 Q. sech™ (3) is equal to :
QGC{)(? Pg( =~ sech™! () SRTER &:
L (3)- 1 (a) log (V3 + V2)

h(&) -QOS (H- -] \ gl

L —c) log (2 +3) ~
(d) $TH | DI A6l

i} sy s
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Princqu,Q Loga}z (thmic gt Principal Logarithm Function:
Q. The principal value of log (i'/*) is




(1) log (z,2,) = (_Oaz|+‘ QOgZL
(2) log (fi— = (692,- ng,_
(3) log G) = LOJ'L _ Logz_

(?(é)q - Logz

Periods of Function: -




Q. i' Find Principal Value?
(a) ez
(b) e 2

i

(c) e >
(d) None of these.




