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Solutions Manual for A MATLAB Companion to Complex Variables.
Chapter 1

SECTION 1.1
SEC 1.1
Problem 1
format short
solution='PROBLEM 1'
a=(3-41)/ (14+21)+21
b=(2+1i)/(3+51i)-1-1/2
c=(1+2*1/3)"3-1/(3-41i)"3
d=(1+2/(31i))"11
e=(21/(3+41i)+conj (1/(5-41i))) "5
OUTPUT FROM THE ABOVE PROGRAM

solution =

PROBLEM 1

b=

-0.6765 - 0.70591

Cc =

-0.3305 + 1.71121

d=

7.4284 - 1.38891

c =

0.0003 + 0.02161

solution =
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solution="PROBLEM 2'

$note that (1+1i)72=21 and (21i)718=-2718 since 1 raised to an even
%$integer

%1s plus or minus one;the minus sign holds if the integer not divisible
Sby4

$so, without matlab, the final answer is -2718* (1+i)=-2718-12"18=
%$-262144-1262144

$provided you get 2718 off a pocket calculator or you can notice that
$2718=8*32"3

format long
(1+1)~37

solution='PROBLEM 3a'

%part a

sa=0;

for n=0:10
z=(1/2)"n;
sa=sa+tz;

end

sa

solution='PROBLEM 3b'
spart b
sb=(1-(i/2)"11)/(1-1/2)
SEXERCISES SEC 1.1
format short
solution='PROBLEM 1'
a=(3-41)/(1+21)+21

b=(2+1)/(3+451)-1-1/2
c=(1+2*1/3)"3-1/(3-41) "3
d=(1+2/(31))"11

e=(21/ (3+41i)+conj (1/(5-41)))"5
PROBLEM 2

Without MATLAB

A+ =1+ A +i) :((1+i)2)18 (1+i)=2"%"1+1)
=-2"8(1+i)=-262144—i262144
You can compute 2'® =32%32%32%8 =262144

With MATLAB
>> format long

>> (1+1)"37
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ans =

-2.621440000000000e+05 - 2.621440000000000e+051

3.

solution='PROBLEM 3'

%part a

sa=0;

for n=0:10
z=(1/2)"n;
sa=sa+z;

end

sa

solution='PROBLEM 3b'

Spart b
sb=(1-(i/2)"11)/(1-1/2)

3.

PROBLEM 3a

$problem 3 sectionl.l

format long

s=1;

for n=1:10
s=s+(1/2) "n;

end

s

WHOSE OUTPUT IS
sa =

0.79980468750000 + 0.40039062500000i

solution =

PROBLEM 3b

>> format long
>> (1-(1/2)M1)/(1-1/2)

ans =

0.799804687500000 + 0.4003906250000001
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SECTION 1.2
Problem 1.

$PROBLEMS 1 %$solution='problem 1'
%parta

a=(1+1) *(sgrt (3)+1i)

angle product=angle (a)

angle first=angle (1+1i)

angle second=angle (sqrt (3)+1)
angle sum=angle first+angle second
$partbb=(1+i) * (-sqgrt (3) +1i)

angle product=angle (b)

angle first=angle (1+1i)

angle second=angle (-sqrt(3)+1i)
angle sum=angle first+angle second

OUTPUT FROM THE ABOVE PROGRAM
solution =

problem 1

a=

0.73205080756888 + 2.732050807568881

angle_product =

1.30899693899575

angle_first =

0.78539816339745

angle_second =

0.52359877559830

angle_sum =

1.30899693899575
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b =

-2.73205080756888 - 0.732050807568881

angle_product =

-2.87979326579064

angle_first =

0.78539816339745

angle_second =

2.61799387799149

angle_sum =

3.40339204138894
% explanation of discrepancy;the principal angle of (1+1i) is pi/4 while
the

principal angle of (-sqrt(3)+i)is 5pi/6. Their sum is 13pi/12 which
is

not a principal angle as it exceeds pi. MATLAB yields the principal
angle of the product
% which is -11lpi/12.

o° od° o° oe

oe

PROBLEM 2

$PROBLEM 2

%solution ='problem 2'

%parta

a=angle(cos (197)+i*sin(197))

b=angle (1/ (4*cos (79)+4*i*sin(79)))
c=angle ((1+2*1)"27)

theta=53.3*pi/180;

d= angle((cos(theta)+i*sin(theta)) "8);
d=d/pi*180

OUTPUT OF THE ABOVE
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a=

2.22125547743282

b=

2.68140899333462

C =

-1.52291115545749

d=
66.39999999999999
PROBLEM 3
part(a)
>> [x,y]=pol2cart(-207,3)

X =

2.82310952232897

y =
1.01491508262293

part(b)
[x,y]=pol2cart(50,4)
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X =

3.85986411396845

y =
-1.04949941481572

4. function [x,y]=pold2cart (th,r);
%a function that will convert the polar form of a complex number to the
$rectangular form,the input angle is in degrees, x and y are real and

[

% imag parts

x=r* (cos (th*pi/180))
y=r*sin (th*pi/180)
clear

a)
>> pold2cart (5, 60)

2.500000000000000

4.330127018922193

b)
>> pold2cart (2,-320)

X =

1.532088886237956

1.285575219373079

>>

SECTION 1.3

PROBLEM 1

>> %part a
>> (=27*1)"(2/3)

ans =
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4.5000 - 7.79421

>> %partb
>> (14+1)"(1/15)

ans =
1.0220 + 0.05361

>> %partc
>> (-1-1)"(1/9)

ans =

1.0038 - 0.26901
PROBLEM 2

a) (i"*)* =i must be true since z"™is defined in such a way that

m
(Z”m) will always yield z when m is a nonzero integer. Verify this

using De Moivre’s Theorem.

. 3 . 3x
b) MATLAB will compute i° as (\ﬁ) czs(T): .Raising this to the 2/3

2/3
. , 3. 3¢ Y N
power using the MATLAB convention (we have (Jq)(nsﬂzr) =(HSCE)=l,

since 37/4 is a principle angle.

_1\/§

4 A4r :
c) MATLAB will compute —1*7 as (Qﬁ) czs(?):7—17 .Raising this to

the 3/4 power using the MATLAB convention (the principle angle is

3/4
. 27 . —TT .
—27/3 ) we have (CU(—S—OJ =cis(—)=—i, . We do not recover -1.

2
1

3, 3w
d) MATLAB will compute —1"* as ({‘ﬁ) cis(—)=—=+i— .Raising this to
4 J2 2

the 4/3 power using the MATLAB convention (the principle angle is

e
37/4) we have (CB(%?)) =cis(r)=-1, . We do recover -1.

5 5
e) MATLAR will compute (—14i)" as (3\/5) cis(%g):(%/\/z) cis(%[)

.Raising this to the 3/5 power using the MATLAB convention (the

5 _ 3/5 _
principle angle is -37/4 ) we have ((;/\/5) cis(_iﬁ.)j :\/Ecis(—zg(;[ )=

0.2212 - 1.39681i . We do not recover -1+i.
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f) verification of part e) above
>> a=(-1+i)"(5/3)

a =
-1.259921049894873 - 1.2599210498948731
>> a” (3/5)

ans =

0.221231742082474 - 1.3968022466674211 (which checks)

3.a)

>> coeffs=zeros(1,6);
>> coeffs(1)=1;

>> coeffs(6)=-1-i;

>> roots(coeffs)

ans =

-0.9550 + 0.48661
-0.7579 - 0.75791
0.1677 + 1.05861
0.4866 - 0.95501
1.0586 + 0.16771

>> ans. 24
ans =

1.6310 +5.01971
5.2780 - 0.00001
-4.2700 + 3.10231
1.6310 - 5.01971
-4.2700 - 3.10231
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The above is obtained if we use the line of code plot(ans,’*’)

b)

>> coeffs=zeros(1,8);
>> coeffs(1)=1;

>> coeffs(8)=-3+4%*i,
>> roots(coeffs)

ans =

-0.4396 - 1.17921
-1.1961 - 0.39151
-1.0518 + 0.69101
-0.1155 + 1.25321
0.6478 - 1.07901
0.9077 + 0.87171
1.2475 - 0.16621

>> ans. M5
ans =

-3.0852 + 0.66911
0.0342 - 3.15671
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3.0700 + 0.73581
-1.4005 + 2.8293i
1.3388 +2.85901
-2.4467 - 1.99501
2.4894 - 1.94141

¢) >> coeffs=zeros(1,100);

>> coeffs(1)=1;coeffs(100)=-13-7*i;
>> a=roots(coeffs);

>> b=a.2100;

>> plot(b,'*");axis equal;grid
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The 99 values of (13+7:)" .
PROBLEM 4

a) Refer to the code written for Example 2 and add an additional line
sum_of roots=sum(w)

n/m

which will give you the sum of all the values of z""™.
b) sum_of_roots =

-1.143529715363911e-014 +6.661338147750939¢-016i1
The preceding is about 14 orders of magnitude less than any of the individual roots.
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Had there been no rounding error we would have gotten zero.

b)

>> coeffs=zeros(1,8);

>> coeffs(1)=1;coeffs(8)=-1-i;
>> a=roots(coeffs);

>> b=a.M1;

>> sum(b)

ans =
1.0991e-14 - 1.7319e-141
Note that this result is small but not zero.

Problem 5

clf; clear
x=linspace (-3,
w=(x-1) .7 (2/5);
figure (1)

plot (x,w);grid;
figure (2)
plot(x, real(w),'-',x,imag(w),'*")
grid; figure (2)

3, 301);

The above results in these 2 figures:

12
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1.8¢

Figure 2 (Note that real part is in solid line while imag part consists of *

Explanation:

Figure 1 above is a plot of the real part of (z—1)*"> where z = x satisfies -3 < x <3.

Notice that the function of z has a branch cut at z = 1 . The principle value of this
functionis f(z)= (5 |z —1| )2 4(% 49) where —7 <arg(z—1)<x and arg(z—1)=6.
If z=x>1, then arg(z-1) =0and for x >1our plot is simply a graph of

F@=(3 |x—1|)2for x>1.1f z=x<1, then arg(z-1)=7 and

2
w=f(2) 2(5 |x—1|) [cos(27r/5)+isin(27/5)]. Now MATLAB plots only the real part

of this because of the line of code: plot (x,w);grid;

We obtain a graph of
2 2
£ =(§fx=1]) teos@z /)1~ (fx=1]] (309) for x<1. Study the graphs in Figure 1

and you’ll see that for values of x equally displaced on either side of x = 1 that the plot to
the left of x=1 achieves a height that is about .31 times the height on the right.

14
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Turn now to Figure 2. If z=x2>1, the function f(z) is real, and a plot of the real part
reveals the behavior of the function. If z=x <1 then as we have seen above the real part

2
of f(z) when z=xis f(x)= (ﬂ5/|x—1|) (.309) and the imaginary part is

f(2)= (;/|x—1| )2 [isin(27/5)] ~ (;/|x—1| )2 (.9511) . The imaginary part of w,

for —3 < x <3appears in the heavy* line in Figure 2.

PROBLEM 6

z=input ('the complex value of z to be considered')
m=input ('input the positive integer m'")

n=input ('the integer n'")

v=zeros (l,m+l);%creates a row vector length m+l
%$elements are zero.

v(l,1)=1;% the first coeff is 1, the coeff of w™m
v(l,m+l)=-z;% the constant term (the last coeff) is -z
$the following solves the equation w"m-z=0 for w=z"(1/m)
the roots =roots (v);

final answer=the roots.”n

SECTION 1.4

PROBLEM 1
%secl.4 probl
syms x y real
w=1/x+1/(1*y)+1i/ ((x-1)+i*y)"2;
u=real (w)
v=imag (w)
'pretty answers'
lul
pretty (u)
lvl
pretty (v)
u=subs (u, [x y],[1 11)
v=subs (v, [x y],[1 11)

OUTPUT IS
>> secl_4probl

u=

1% + 2Fy*(x - DI((X - 1)A2 - yA2)A2 + 4¥yA2%(x - 1)A2)

VvV =
((x - DA2 - yM2)/(((x - 1)A2 - yA2)A2 + 4%yA2%(x - 1)M2) - 1/y

15

MatLab Companion to Complex Variables 1st edition Wunsch Solutions Manual


https://ravanbooks.com/books/9781498755672-solutions

ans =

pretty answers

ans =
u
1 2y(x—1)
—+ 2 212 2 2
x ((x=D"=y") +4y"(x-D
ans =
\%

(x-D—y 1
(x=D* =y +4y*(x=1)* y

>>
PROBLEM 2

2 $secl 4problem 2
syms rl r2 x1 x2 real
Z=1/(1/(rl1+i*x1)+1/ (r2+i*x2))

r=real (Z)

x=imag (%)

R=subs (r, [r]l r2 x1 x2],[2 2 4 4])
X=subs (x, [rl r2 x1 x2],[2 2 4 4])
R=subs (r, [rl r2 x1 x2],[2 2 4 -4])
X=subs (x, [rl r2 x1 x2]1,[2 2 4 -4])

WHOSE OUTPUT IS

16
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>> secl 4probZ2
Z:

1/(1/(rl + x1*i) + 1/(xr2 + x2*1))

r =

(rl/ (rl”2 + x172) + r2/(r272 4+ x272))/((rl/(rl*2 + x1"2) +
r2/(r272 + x272))"2 + (x1/(rl"2 + x172) + x2/(r2"2 +
X27°2))"2)

X:
(x1/(rl"2 + x172) + x2/(xr272 + x272))/((rl/(rl1"2 + x172) +

r2/(r272 + x272))"2 + (x1/(rl”2 + x172) + x2/(r2"2 +
xX272))"2)

R =
1.0000
X =
2.0000
R:
5.0000
X:
0
>>
PROBLEM 3

3. 3$secl.4 prob3
syms x y real
w=1/(x+i*y) "3;
u=real (w)
v=imag (w)

17
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'pretty answers'
Iul

pretty (u)

lvl

pretty (v)

OUTPUT IS
>> secl_4prob3
u=

(X*(XA2 - yM2) - 2%y D)/((X* (X2 - yh2) - 22Xy 2N + (YH(XA2 - yN2) + 2¥xM2%y)N2)

V=

S(YF(XAD = yA2) + 2EXADEY)((XH(XA2 - YA2) - 25X3YAAD + (yH(XA2 - yA2) + 25xA2%Y)A2)

ans =

pretty answers

ans =

x(x* —y?)—2xy’
(x(x* =y =2xy°) + (y(x* = y*)+2x7y)’

ans=
\%

_ y(x’ —y*)+2x7y
(x(x* = y*)=2xy") +(y(x* = y*) +2x7y)

2

PROBLEM 4

%secl.4 prob4

syms x y real
w=((x-i*y)/ (x+i*y))"6;
u=real (w) ;
u=simplify (u)
v=imag (w) ;
v=simplify (v)
mag2=ut2+v”2;
'simplified u”2+v"2'

18
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simplify (mag2)

OUTPUT IS
>> secl_4prob4

u=
1 - (72%xM0%y"2 - 480*x"\8*yN + 944*xNo*yN6 - 480*x M+ yA8 + T2*x A 2*y M 0)/(x2 +
y \2)"6

V=

S(4EXFYF(XA2 - 3FYA2)HF(BEXA2 - yA2)HE(XNG - 15%XNHFyA2 + 15*x 2%y - y1h6))/ (X2 +

y \2)"6

ans =

simplified u2+v~2

ans =

The reason we must get one is this

—_\6
(iJ =1 which means that \u® +v*> =
z

<
<

=1, thus

$secl.4 probb5

syms x y real
w=(x+i*y+1/ (x+i*y)) "8
u=real (w) ;
u=simplify (u)
v=imag (w) ;
v=simplify (v)
ul=subs (u, [x y],[0,1])
vl=subs (v, [x y],[0,1])

OUTPUT IS

u=

120%xA2%yA4 - 168*xA2¥yA2 - 120%xM¥yAD - 28*xA2EyAG + TO*XAA*yAL - D8%xAGHYAD - (112%yA2 -
28)/(XA2 + YA2)AD - (224%yA2 - B)/(XA2 + YA2)AB + S6/(XA2 + yA2) + (224%yAd - 144%yA2 + 1)/(xM2 +
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YA2)AL - (256%yA6)(XA2 + YA2NT + (128%yA8)/(XA2 + YA2)A8 + S6¥XA2 + 28%xAd + 8¥XAG + X8 - 56%yA2
+28%yAd - 8FyAG + yAB + (32¥yA2¥(12%yA2 - 1)(XA2 + yA2)AS - (32¥yMH(8%yA2 - S)/(XA2 + yA2)M6 + 70

V=

(BFXFy* (X2 + yM2 - DF(XM2 + yM2 + D)*(XN3 + xM 2%y + x¥y 2 + X 4+ Y3 - y)F(xA3 - xM2Fy + xFyM2 + X -
Y3 4+ y)E(XNO - 2EXNASHy + XMFYAD + DEXNG - EXATEYAT - xADHRYNL 4 4EXADEYAD 4 XAD - 2EXEYNS +
2¥xKy - yNO + 2FyN - yALYE(XNO + 2HXNASHyY + XNEYAD + DEXN + 4EXNATEYAD - xADEYNL 4 4EXAD YD +
X2 4 2ExFYAS - 2¥xFy - yN6 + 2¥yNM - yA2)/(xM2 + yA2)N8

ul =

0

vl =
0

Notice that at z=0 y=1 that z=i. .Thus (z+1/z) =0 at z=i and the real and imaginary parts of the given
expression must vanish.

6. a=sym(sqrt(2));
b=sym(sqrt(3));
c=(a+i*b) 17
cl=expand(c)
cr=real (cl)
ci=imag(cl)

o)

% this is for part b below
d=1/(a-1i*b) 13

dl=expand (d)

dr=real (dl)

di=imag (dl)

The numerical answers
c=

2r(1/2) + 37(1/2)¥1i)M 7

cl =

- 493679%21(1/2) 4+ 37(1/2)*30304 11

Ccr=

-493679*27(1/2)

ci=

303041*31(1/2)
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d=

1/27(1/2) - 37(1/2)*11)M 3

dl =

1/(12349%2A(1/2) + 37(1/2)*17471i)

dr=

(12349%27(1/2))/1220703125

di=
-(17471%37(1/2))/1220703125

Thus the answers to part a) are cr and ci above
And the answers to part b) are dr and di above.

CHAPTER 2
SECTION 2.1

Note: in the following codes, you can insert the command colormap (gray)
after using mesh, meshz or surf in order to obtain plots in shades of gray, with no
coloring. For the most part we provide color solutions here.

PROBLEM 1

clf
sprobl 2.1 number 1
x=linspace(.5,2,50);
y=x;
[x,y]l=meshgrid(x,y);
z=x+1*y;
Z=z+1./2z;
figure (1)
mesh (x,vy,2Z);xlabel ('x'");ylabel ('y');title('using mesh');
figure (2)
meshz (x,vy,2);xlabel ('x'"');ylabel ('y');title('using meshz"');
figure (3)
surf(x,y,%);xlabel ('x");ylabel('y');title('using surf');
% view (-50,30); %try this view for part d
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