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The bulky volume you are holding represents the solutions to all the
problems in the 3" edition of my textbook Complex Variables with
Applications. Both Michael Brown and I have separately worked through all
the solutions, but I can say with overwhelming confidence that in spite of
this redundancy there are some remaining errors. Please tell me of any that
you find. My e mail address is David_Wunsch@UML.edu (note the
underscore). Those preferring an older medium of communication may
write to me at the Electrical and Computer Engineering Dept. University of
Massachusetts Lowell, Lowell, MA 01854. I promise to acknowledge all
e-mail and postal mail that I receive. I would also appreciate learning of any
etrors in the textbook itself.

I plan to post corrections to both the book and this manual at the web
address http://faculty.uml.edu/awunsch/Wunsch_Complex_Variables/

This manual has been written primarily for college faculty who are teaching
from my text. Whether it is to be made freely available to students- perhaps
at the school library- is a matter I leave up to each individual instructor.
Notice however, that there is little point in assigning the textbook problems
involving computer programming if students already have the MATLAB
code supplied in this manual. Regarding this code, I must assert that 1 am not
a professional programmer and I’'m certain that in many cases the reader will
find more efficient ways of solving the same problem.

Finally, I must apologize for the idiosyncrasies of the handwriting. They are
my own and not to blamed on Mr. Brown.

A. David Wunsch
Belmont, Massachusetts
July 8, 2004

e +1=0
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$prob26(a) SECTION 2.1
t={0:.1:1}*%1
z=1+%;

w=z ., " 2+2;
u=real (w};v=1imagiw);

plot (u,v,'*");gridsaxis{[ -1 2 O 31

title{'PROBLEM 26 a')
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$prob26(b) SECTION 2.1
t=[0:.1:1]
z=i+t;

w=z."2+2; :
u=real (w);;v=imag (w)
plot{u,v,'*");axis({-1 2 0 3)):gqrid;
title('PROBLEM 26 b'}
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24 sec. 2.0,

$ prob 27% section 2.1
x=[~1:.05:1];

y=X;

[X,Y]=meshgrid(x,v):

2=X+i*Y;

w=1./(Z2-3*1/2});

wm=abs (w) ;

meshz {¥X,¥,wm);hold on
title("'Magnitude of 1/(z-3*1i/2)")

% prob 27(b}, section 2.1
x=[~1:,05:1];

Y=X;

(X, Y]l=meshgrid(x,y):
Z=X+1i*Y:

w=1l,/(2-3*1/2);
wm=real (w) ;

meshz (X,Y,wm) ;hold on
surf (X, Y,wn);

title('Re 1/ (z~-3*i/2)")

$ prob 27{c), section 2.1
x=[{=-1:.05:1];

Y=X;

[X,Y]=meshgrid(x,y};
Z=X+1*Y;

w=1l./{12<3*%1/2));

wm=imag (w) 7
meshz(X,Y,wm);hold on

title{'Imagl/{(z-3*1/2)")
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e 2.3

$code for plots in probs 1 and 2
x1=1linspace(-1,1,100);

yl=sin(abs(xzl));

¥2=1inspace(0,2,1000);

y2=(abs (x2-1)) .7 (2/3):

% note, you cannct use (x2-1).72/3 as it will not give
$the real root, but a complex one if x<1.The plot
% would be of real part
plot(xl,yl,x2,vy2);grid;text(.1,.41, "problem 1"}
text{(1.1,.1, 'problem 2"}

title('problems 1 and 2 plots')

problems 1 and 2 plots
! 1. X ! ! !

o.aN

S N U

] N e e A

Y N
03]\ o U WO S

s i. z \
02 e N b S L
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sec 2.6prob3 (d,e)
d

x=linspace (0,pi/2,1000);

y=acos{exp{l)*cos{l1/2) *exp(-x}}:
plot(x,v)i;axis({[0 pi/2 0 pi/2]);hcld on
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e

y=asin(exp(l})*sin{l/2) *exp(~x)}:
plot{x,y):axis((0 pi/2 0 pi/2}}:hold on

end
grid
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s€e¢ 3.5

Erobl'z

& section 3.5
x=[~-2.5:.02+.001:2.5]:

Y=X;

[X,Y}=meshgrid(x,y};
Z=X+1*Y;

w=log(Z-1-1*1i};

wm=real (w);%for real part

$ wm=imag(w);% for imag part

meshz (¥X,Y,wm) ;% for imag partand real
view(45,45);
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THas [ Lop (2-1-0)]
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sec 2.1
wonttd

sfor problem 20, section 3.7,parts a and b
a=1l.1;

b=.9;

y=linspace({-1,1,100):

z=a+i*vy;:

zz=p+i*y;

ww=asin(zz):

w=asin{z);
plot{y,real{w),‘g',y,imag{w),‘r');grid:hold on

plot(y,real(ww),'b',y,imag(ww)r'm')

(G-) % section 3.7,prob20. part {c}

Xx=[-2:.01:2];
y=[-1:.01:1];

[X,Yl=meshgrid(x,vy}’

Z=X+1i*Y;

w=asin{Z):
wm=real {w) ;
twm=imagi{w):

meshz (X, Y, wn};

view{45,45);
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Cechioh 4.5

'A‘ﬂ al

gproblem 24 section 4.5
clear
dz (Ly=exp{i*pi/4)-1;z{ {1)=exp(i*pi/B):
for j=2:8
dz (j)=dz{j-1)*exp(i*pi/4};
z{3)=z{j-1)*exp(i*pi/4};

end

fnc={2.3368 + 1.94061;
0.8837 + 2.17001i;
0.4111 + 1.54421i;
0.3683 + 1.14821%;
0.3683 + 0.8518i;
0.4111 + 0.45581i;
0.8837 ~ 0.17001;
2.3368 + 0.0594i];

fnc=fnc.';

y=fnc./z;
w=y.*dz;
sum{w)/{(2*pi*i) — —_ the AnsSwer

' sanswer will be 0.9745 + 0.97451

D ee_i_-bl_t:b = l+iL  ompares Lavorably

with g14x +1.97¢s fem Part @)

| a8 e tanapply (auwchy Intgral formula o €5
. 4.s-6. Thus. A S §R) ge = LGo)
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wwreanall  alons 2~

2. . Thus we are legt anth
- i--g; ¢ @ -
T T L LA 4z = £Rw
E-20 S B . @-}a} -Q
E'l.m %‘5 -@(.%\ At - -C('éo\ @ £ 42
&-2o)
QRevers cLlrr.chom e.d
\'Lﬂ‘t @a%‘ ii 'F(h] o %9 g(&;a 2 s
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ei@
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Q
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R - L R L R 2
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4l Use gon (46-39). Tale (@)=t — , %0

‘ | [ 2"t
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mits S o— @ G -T—7.
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<, «—5 |2 max
sl

1

s
P R ‘ [-FJ Vhﬂx.n.{'éﬁ': +F) Cc i

o L] max = V& +1
@'” 30" Velwa= V-
el s (2 mahet ek

( ax, 4T G“ Ui,)e
e n = -
\\/ l-z-]m‘m = @;'m
&?;-li min, at OJDJ
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madu(u.f ’ﬂ"?

“ -n.
[T?\Iﬂm =0 j.‘:)‘CS”;;f 4PPN Stnie
£&® =0 w IR

W ewl-e”
(max value = e at X=2, Y"f‘\

\Eﬂt)"\r\}a‘.nt — g% =] at ¥ =0, ¥=1i

12_( From Qrcercises gec 3.2
[swz] = \}m&‘fa +sm*X . The max value pust
o Ue o Yhis rectan
s m . 9,
i 4——/ bouﬂé‘”a
, ] aF X~p, X+ $he
in wur SW R derH  Damshes
o <0 Hhat hm—ti:SW\&B
On bop ’mndwg Lnmtl= Yommby + swix
skt simh ! On et jewmat = VT T oty
o Mex IS on 5P Ui KIS max af x= T/,
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s | lovnancfn 1 Loy (2" ta
o= branch }wm?‘f ot the -‘—og wheve 2"t = o
z = C"""“\ A e branch pomnts e an

& eredt of  radiy
R4S \I >1, Nene ot the braneh

Ys
o Ea‘long whith 2% a ;¢ 2erv or Aesabive reaq
Wbersect  of eWTRU  he unit cirrle 1zl =1, A iypeal
beanch 't for Lpg (2wa) Shown belsw:

',n/(m a b (saili [!n@ O”LY)
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k/}m umt eircle

analy it

on and  1N5G $he ymt

Thue Lotz 1 s
Grde INe can apply  £4. [ 4 6-1)
%) =Log2"+a) 2o20, Thus Lo (a) = ?_i_ﬂ SLos[e +a, dB A

oW/
» Lhe l p
ma_“'_ =1 0% {elns'bd-l +LM3 [e +a ¢r‘?¢::°

-!-o.b:ma r- 4,

Now Loafe >

Re (.Luaé': Loga - J_L; Lo% LHG 1_“} Ao -
e
g Lo !e"‘ﬁ' 1 - _{_ LD{E@ LHS’*&? [e'me'f'ﬂ-_’b

W o -
- g‘ Log[a1!* 28 (oo (n3) | de
“x

S 4w logla) = §ioﬁ{d‘+| + 24 cz:a(.h93] Jds
[+]

éj o LEE:’-{‘J average Vailue Ity f :3 0(9 SW%

— & - )
T AN /}a r'ﬁme ao ﬂgg& = Jﬁ‘ﬁ me,rsmed& o

L

on binr, hus <5 sends, %o 7o
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gechion 4.

6l convinvied . wote —{-ha'l"}‘}(:-"'%m‘—" Re L) {5 +the

teal poaat 24 an  analseiec -Funaf:tbn‘ Thus s
average vallie o any Cirele W Are omplex plane
must %ual Yo 'TLQUQ\MCO{Z ab ke C{_ywb{r'

“The funciwa h(x;fg) s hev kau—wm&, ang
canmol  be <« pual 0 4he real part of an

N L AV Thevre ¢ he reason —fo

ATBUC that the valle of WKL) at +he tenter of
& cirde pmush be_ 2qual Yo Hhe average valwe on bh e
circle |

o Ly ) de
. Xo,Me) = de = L T tre = “&L
U (X0, Me) = U T ja ( . Kgern
, Wi
L u [‘L—owew] T o+ U [ﬁ*f‘ﬂ :{“}_L iﬁgx.

: 300
| +ufzo+re“r] *E 4 U.E?a-rrcc > ]*g] =

L fu,-ruuus tUq |

Q avevage ob 4 vyalues ['s ‘I. 4—687006_}

but e"ar:uj‘m = Ea‘f 686937

¥section 4.6 problem7, part (c}
r=linspace{.1,1,100});
ul=exp(1}*cos(l+r);u3=exp{l)*cos(l-r);
u2=cos(1)*exp{l+r);u4=cos(l)*exp(1-r);
avg={ul+uz+u3+ud) /4;
exact=exp(l)*cos(1l};

plot{r,avg);hold on

plot{r,exact, 'LineWidth', 2);

cbopsg, . P37
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! é comkinined

154

1531

182}

150

15t
verage
from & vahes

148} on

146

1.46 1

04 02 03 04 os Y] o7 08 T 1

e\ %Uﬂ = '/ {(® is the quobient of 2
analixic functions: 1 and €(¥) . Thus % (¥

1S avAble o} epery initrior  point of R

sinte & is analytie and Lo ot <y such poit
Bt the Hax modulus theorem, the max. valuc of [4@)/aR
yaust  be onthe boundary of R . Since l%&)“s K
where LIS wun., ik fllws  Hhat +he  primmu e
Value 0f [f@)| 1A R yust be on the boundary ug &

hop 4, f-40
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™ — -
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-FL‘H -0 wn &
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—————

r————
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12| conkinned. Note gt gmE *0 b‘:? dhe given
reslon sw\'i.z- T =0 1 and only £ 2= lell,
i 1§ an wnteac?”, o cara A@pf.«j DURINKH e dulid § _Hum,"

Cboatsex = swhdy ie %= T Sinky

s srallest where Y s gnalest: = 1. Thus  painini
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o+ Cfomzl s swb

1 P UL . 1 .

. '(LM( vV Mt_tl‘lhc ih 12 , e FR) o malbie
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€7 = [e54V [ = € huris mox. e
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SeC 4.6 tontld
16|l Since T is harronie, max and min,
Values  Lve on  boundary, & =y

_g_{!_e SMB w6 ~ (e[ (976 ~2511'6]=¢

(O~ 0, Or (49076 -2SM*6 ~p
- + T -
Thus = -3, & tan'e ~ L
For max or A, tan*®=!~, thus S B (6

wra % 3V3 X
2C
S ynG wn ¢ /\ —J

) ""'l"' air
£ \/\/ X
_\EJ ] P mn &
| N-Ic
W (bW -~ & " b N Sgd'cmf-* of
k=0 (_N-IC_W KD inomal
leb N=2n e © +hm
e -
Wk a5, )
Loye SO ( \K -
(' "‘ ° L'z,n -tc.]Q l<9
(z+4)” 2 @y
i ""O (2n-1)0 Kk
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\ *‘“o (@n-i& Tv K0
b
2 (z+fz) d7E = 2 (an)l -2
@ ( ) ? o (an-1)0 K9 z dz
) iz
Nate z-zn—ilc-;{?: - 2t f 2n=2K (arlalc-.-.n)
! =1 0 |€ kKXn sce €y (4.3-6) ,
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17 b) Scc 4.6
Con'l"dl
@ 2-1 (% {_;1%35 AE - ?.U.L _('Zn )D (
(an-1e)i <l Jie=n
~ anl en)l '

Ty bed
) Pwr 2=e® di: ¢l? g (2- +QM "'@‘ﬂ’@gﬂ
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o 4

IT['L

canel LU eadh side
U\ LGinte TN 'S eyem, j@m@) -4J‘(uso
Note SY rmexey of (0s@ ratkd to <ven powerd,
1.1 n W2 W
* = AN [ M
L Gune) de = 27" 24§ lro)
- Gu)(nly, n] c Gl ged.

or _ __
A . ya o) da > Z (1) 22"
) -v*°
SN
ki p
0] T 4
2 ﬂ-l\- @me)inw

0

5 Csmb’)d-e

Fron s~mm’rr¥;
Thus )" de = @“)0
u 5 (/lMi [ ST 2

(&) Note ZR (D= 2+ %E"" 20 rAd Z e
2o Rn.t..ﬂ = %“’%n”*zﬂ Zo e ., —60“

s ubtra ctorg '7."‘“ hne Pwﬂ .F.rg'l“
2 R - TR = (B-Zo) LV = 2" - g.e. 4,

Chop4, F44



sec 4.6 (ontl

ele)  PLEE Qa2 @n 27 L.
© g

P An" t QB e A, =0
SInte 26 s 4 root ° T
Subtract 2™ lire puon Lirst
PL"?’) = N - h - -
ESC) Cin (" ~2, )+62n-;(2” J-'Zon 74..,“‘6]!(2_2_9)
(L) Ut et of purt () i the precstng.
Thus é 20 ) = <Z "?O)Rn-f(ﬂ where Ratis o polr. oL
desree (nhin 2
o™ w (2-20) R (%) znt Mt G ~20) Rn-31%)

ete.
Thius Using these results v last line ot (b)

P = (2T Re (B F @ny (8-2) RnealB] # oo G278
i8(d) Factor gut (z-%) fiom the preceding lie .
Thus  p(r= @"z”)[an Rn-i (8 +an-1 Rn-2[8)+-.. GJ

The expression 1 the brackets N\ s & polynotia’|
|ot dearee (p-1) W 2.

Sec 4.7
ﬂa phystcaily the potential {Voltase) chonld b zcoo becausc _
we a . exacty half way between The buundarics
whidr  are pamtaned at ?o’(e_n‘\'mlr o€ 1volt and -1 volt
cespeetivedy .

wG.—aO'i-
_ 1 i 1) B of -1
n (.6 = tan [T—"F tonT +tam [‘_r ] a_-_]

= 2 [twn! (=] 4107 0) -E] 312 1] - [0)
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sec ifz
— |

g5] — =[]

_E
2

V() assume
dom™’ [,_l_tf.- tar (L
ol [:1+)~ +an Q.

—
-

I
z

— fnﬂf*ﬁ°°)

?[E.»:IE—E‘. -1 ged
~ %

%hug r-——ai ULLY‘;E-} ﬁ‘ | --ﬁ- -
Now assuMe T <@ <20 j -
-0 = -
o [“r +om ] . b
I;—-M-p | r -'C"‘é__] -"%r_
m  tom [H Tar ]-—-91"’"
r—-al

- g Wy~ 1
thas r—o1 UL %{% ;_+;]

1 (€)

$for fig 4.7-3 and problem 1 sec 4.7
clear fig
clear
r=[ .1 .3 .5 .7 .9 ];
thet=linspace (0, 2*pi, 200);
for j=1l:length{r)
g={1+r(j)}/(1-x{3)};
p2=pi/2;
ul=2/pi* (atan{g*tan({p2~thet/2)})
u2=2/pi*(atan{g*tan{thet/2)})
u3=sign{thet-pi}:
u=ul+u2+u3
plot{thet,u};hold on;

end
grid con
-ZJ hex®t P9,
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La“) i ~_
(L(r‘,.&)*_m_g Qoo)(r&-r) dg =
o5 +r‘ 2e¢5 0w r Up(P-6)
A X< -6 i the A\oow.
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-8 S Ttrv-jor welx) R=s :

AWen W Lxanple 4, take g= as+ry L=~ -0r e

UWimvel = L «(3S—rY) ~“wo x2
iy — Ve g,
SFro) eg T tor }: A b X
| ok ~

NoFe YO™-b" =SH = as-r -1 -8
Otle S-r V‘@s_‘_r,\_)-b_;;r\.

Thus w(rne) _L_R- "[‘5“‘ -\-am[“' e.]ﬂ-@;'[s*" +am°}

£ the Tar (o apluad between -L omd“' +he
Constamt C=T  yaust be appenoesd L€ rr-c.s-c?-lT

o U hsswe 0 <6<
,.[‘-s-rr Fam(E-2) ‘-‘-'fw'('oO):.iﬂ'_

r—*’s

Liin, . bon [ pum@ ] o (o) = B
>

Now dssuMc T 46 < 2T

atye tam [ 2 pom (T-g)] <tw[<] " F

g, Hor [ 347 mo‘] tuw' (-9 = 5

k- M\?" 'W]*ﬂ

hep, b4



Sec 477

2 &1 $ problem 2 sec 4.7

clear

r=[ 12 4 1:

thet=linspace(0,2*pi,200);

for j=l:length(r}
q=(5+r(j))/(5—r(j));
p2=pi/Z;
u1=100/pi*(atan(q*tan(pZ—thet/Z})};
u2=100/pi*(atan(q*tan(thet/z}));
u3=50* {1+sign(thet-pi)};

u=ul+u2+u3;
plot(thet,u};hold on;
end
grid on
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$for prob 5, {(c}) sec 4.7
s ) clear fig

clear

r=linspace(5.001,50,100);

thet=pi/2;

g=(5+r}./(r-5};

p2=pi/2;
ul=100/pi*{atan{g*tan{p2-thet/2)));
u2=100/pi* (atan{g*tan{thet/2)}}:
u3=50*sign (thet-pi)+50;

u=ul+u2+u3;

plot{r,u);hold on;

grid on

599 $for prob 5, {d) sec 4.7

clear fig

clear

r=[ 5.5 7 10 15 25];

thet=linspace {0, 2*pi, 200);

for j=1:length{r)
G={5+r(3})/(r{3)-5});
p2=pi/2;
ul=100/pi* (atan{g*tan(p2-thet/2))};
u2=100/pi* (atan{qg*tan{thet/2}));
u3=50*sign (thet-pi)+50;
u=ul+uz+usl;
plot{thet,u);:;hold on;

end: 9Qritd
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lé(b) From probkn 4
=2 (smat) = Z 5»4(0(1“) LR B> ¢
. 2r-1L% oS (AT 41 ol real

Now usins  pequtr from above [1,
z (e A smcdt)) = ge~" sm(aT)

. 216-1&1‘_ 2AZ d_aTC@(dﬁ‘!'[
~ zelTasmwam) for 21> ¢ 8T

' z* - a2 ¢ BT Lo +€?PT
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e .8  tondy ;chi

e 41(:?& €0 L Lan L e@m
2 € 7w LIRS
m:w\-tp\‘l both sudes by g7 oY dwide both s\ ey
by 7z "
FLaz"' . F - §(om ~ €Ty, .F(zﬂ +
% =" z I-n z P 21-'.
- £ (G-0T) )
X 4+ £ UnT L £ (erl')'r\ + -('(Q\HS)T')
%o ' — L L L
z 2‘)— 23
Pubiply  beth siles of dhe  preceding bay & and
E-iyr\‘ggm‘l‘c both sides arvound |2+ Ro, Ro7 €,
| Intesmre Hhe viot Stde  dxem by term. puk
E- ..._wﬂe L@’ Az = Ro € (& L 0(6 ) Becall M
& &2 :L_as"'" Roe®ide - 2o twki
m k]
| 2 7 3] R, ¢ tMe =1 € m~i
%;:'Tlmfs wpon

| W9 rabon  all the bems m bhe
Seties  on Ve risht —o0

Setie auopt Phe ore wth
Qj‘_':T . we hare L ?F(-Z‘)z”"d‘g- =
S “onT) Roet® {4y [l =ke
noece .~ fm . We can

: (,"\Eung-c te any closed Contour

[Ying |
providd  the contour gnclases

defpr mation of contours)

T ‘H‘( domarn l?.\ -~ R
: l‘g[:-..@

(See princip. .
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IB_\
- A Loyl
&) Need T ('i:) = Z ( ‘-__‘L_) = tat i‘-%-r
g (E\-1 = £
z“: - L ,-!-— i +Lov Ly
N eed 'f"‘ ('i...:h'. Z 2 L (> 3z 73
Z"(ﬁ\ = a(nT) gl =4 n=1

.,..-2°3 1 9 (G- ) T) T¢ (@-R)T 15 <1

ﬂ\cw af{_n YT) =0, -
-, - (n-1T
s hinT) - R {C’) ’?.o%( )

Ny for
L aw yaldesr o0& arnurent \in the sum,

me’ ArArit o [ :):l

(n H-veens K answer

-l ? n-i
B b e (G - iﬁl{?@:‘f A

) - lel-Ro=t
M) - L (Tiﬁfu L §( (o 4
MS< oxdeendeel Cauo&g Trtegral w::':l:ﬁ {__ﬁ__ ami eb}*“ i
(nm = 4. 3" \ ~n?", ans, |
h(_,nT -ﬁ . n@’-n @ é‘
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Se¢

s 5 ntld

v =i -t
lal yr@)- fc’(/t2 oY di

P (z+) —-,f: T e~Y due
£ A% ) i
I ntespate by puats f‘F"tﬂ = {9 f-ﬂ df

U -
‘F"—-bl}, 61’_2_____ , J-F”-'Ebialdz.

w
P (Re -

~ & o+f° a(Z
(/

- -, B!
~"Yanishes . - P4 - Z‘f: e U A
at both upper and L ower [iats

| S . N

(¥
r(zm 2 M (#

Q ren = frul le"“da-f € “du
E"(a-)‘-—:r'(;)_,,

nany frvuls of &

= ¢
f3) =ar(z) =
[M-ﬂhi formu(a of & 7

l'"(.r\i-l) n f‘(h\ - (n) (h ,) r Ln l) - (V\) (H-D (n—‘g r‘cn 2')
= () (- -2 (n-3) 1 (h-3)

= Y (KD (-0 - - - (n- _
n 1
a l o i /
E WERY . _fﬂ__ ¢ A2y ¢ F?s]
( (:l:*-) e - rx>
t TG : = (o e ¢ Ly
| ;:) ' ! i " wer e
h = 4Ll tj, 2 f h
€ ! 1 1'3"':-:-‘- ‘l_?"__ N t/ + SE are q“.'(
W, 2p,

[3.e47
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s 5.8 Con‘\“o(

2w
at
o) € -~ 2 = F (3 |z ";‘.e, 4"‘1
(prob 1) z-¢27
P L e'l;‘ = gla G ja @)
F(;_‘;-H) \2lvo
Z eGLt - F{w) QL‘IW) Aw <Js_¢-l3)
—— 2ut T w
r (q- “) bwi ~§ “r
i Z
ud e "Faw = C

L &
2ut

W -

lwl =f

_eAT' —

Usc Ca,,uz,zuj fn-"egral Fo!‘fﬂl(t.

L S

t{2

(bl A e have Z[P C%-'H;} é

aT

Z [ [;r-i-l)
__J

% [#@tT) =
Z LlktT) =

—

—
-

#husugnﬁ proble (16 2) have:

(H-'t')‘—

e l/(.tc-a.‘r) - e =

2 £t ) =0, £@=2
+ aice the 'Z-I-mns{- O 4 the above

Use €gns §-7
Thus

7 F(%) - Z -G[o)\\z

'z £ () _-;Z-Hﬂ =0
FGR) (z-8y=a %=

ZF@ -aw |

zF(*) 12 -2AF®@) =0

FE -

- z

'é-L
!

'e"&

.—-—n

|+._+1L + 8 .. ]

(5]
e )

chs ¢-87



TS ST

it

e 5.8 - T

22] N
Considur £ (42T - £(E+T) + €&) =0

put &-nT , T=1 , ZL®=F@
7 £+ T) = z':""”'*‘f,’ba gge 5.8 -7

Z FlaT) = 2 (-2 €t - 2 cm L .
f See 5Y -8
Thl{S Aﬂ.Vg 'f‘ﬁlﬂl"l_', Z +rans form o £
Bl - RUEHT) 4 £08) =0 e have bheb:
| BTF@~T -2 -BF(D) 42+ FRAzZO
F@O (zv-2+ D~ &, fp@- =

Ctrhe0 2= iV -2+
Now U Se Parhql .ﬁar_ﬂon.s. (

1 f -
- A 2V L()— (H-:.U’.i ' -iV3

! oo
T — t+ivYo-n _ /o

Wiz [% o\ T 2 “‘Ej' ] note Coetf

of Z° s Bery

-;_'L_ﬁ-z_ s ((mu:) (a-w-) ]
E{’ .I:.'.J_._; g [C-ul:?) (: RVE ]z—n- -
W[z (1”’3)” (2E) ]* o

Thuts : z™ :%l? H-U’_ A+ (L"'\_)m‘] 'n-F(Z)

a*gh  p=ol\2
'HuM T fL“L w heres£in)= JwiE)™
h =6 Z” 2m! (I-I.IE

%

¢ e 0]




<ce S5 ot ted

W] fltram) —gtT -2 () =0

- ¥ T-4, tpr l\
Tulke g +rans form o4 +he above MSC(S'.B -a)

(s.3-7)
o 7. CZ’F“-ZW- TFR@)-3aF®E = O

F(2) = Z

2 -z -
@zhz-z) - O 7 ?“&; ‘&7&"'{
F(_E] =~ 23 F t[3
@"2-) 2+ )
¥
3 - > - 3 1'4
2~-o- 3% "‘%—7 3¢ RS
L T S -L el -1s
) 3t il T 2 2~ 33

F(e) = = Cn_ adding the two abwe LXpress -

iong

G ~o
on - 27 @™ Tus gro=o0 ne
3 3 = 2"y 0"
LM =2 +&H  n=zd
2 3

A} et £le+. T) - €(8) =t Put t=nr

take T | et (D= £(MN =N . Take +he

'i-‘f:’"“m-'-?om o bath sudes og:  L(t4T)-g(t)=t .
From 2xample = wa Fext, “Z t = =
| 4[:?0 Prom (5:8'-7)__ Z L leeT) _
Thiss ger _

:_T)‘* A
e ey - P
2FE) - 2L

Z2FRY- 2- F@D == .
¢ Tase - SOl for Fy

fa

F@m= 2 _ oy T
o &-13 @D
' Rl;t'a_HG};)-L = rAW+3 W‘-"l' ‘I'W"'l- ve L, - Df&‘}rfn*mhns

i e 3
, - 1% 32 4.3 W S4wW, ..,
W) ® 5= M

2
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e 5. % cwontid ]

prob. 24 toni'd
‘é..l') ; —t - .!-.- {-s"“ ‘I_._.
i S N S AR o
- |
= 2_1 F 3 3+ 43 ,l._ F S 4
Z 2 2T g4 2 T
. —_— L ‘e

Bdstiy the +wo Preccding  senes we  have :

o

"~ ) = 2 Cf\ - -

F (= e S Gh~ |+ @%(r\ 0

Thus {nt) = ¢(n) = W (Mnh-n_ N -n 2
B —_-"-i_-__—

asl  We h_;éd fe  solve

L= Ln)+n
or €My -¢(n) =pn™

with Lo} -0
- Gonsidar _‘;(ti—' T) - Elt) = 42 wheve t=nT,
N Take +the Z  +mnsform o4 both sid
;;‘:I\Pmd»ﬂs Yuarin:s  Recall that % (v? =

Gs Serben 80 Ml 2 (£64m))
: 7
= FEM@ -2 L) =T FE. Thus  Fransfonmng

hai -
el ZFE - F@) = (B) (=) ey F@-=E(E
G-N7 é-m‘ :
!
E:.cau T 2™ W e 3W 403, .., fakk Airrvady, o
er 4 = It 3:W + 4-.2-.3W ¢ s‘-‘}-ws},
! z
Dy ffernbike againg

'5’;_—,\,’;4’-31”'?._3_:11-54311; )
-w ¢ = 1+ 2.2 W 4+ sS4 3p LS. I
) R 2L fz_:w
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g,s__\ tonblé.

! l =1 -
_ - S 1+ e32 __l_),.s.ﬁ-s(f
@._I)q- 21[]__%_‘]‘? 21 A T C 3—)4-
¢ S.4

e

: NOW F Lﬂ-) - + & . ust +hl$ SCTI&SG\
- (z 0* (z-D*

'F@ - z'l—'* |+ 4»63'7- (_l__é_).} s;}-% (.‘2_1) + 6‘;';.4- (_5‘_}
4.3,
R GRS N T B

Cn .
CLEE Cn-.-.l nald Wy Series

L n--2 ]D C“‘"‘"“ ‘N>z
% n-3)0 1" =" |
. TL\HS. (lﬂ - /—'ﬁ&f n>-3 G.l"l‘. 'F(z.) ':i ‘

aﬂﬁ'\ We heed 2 ["“-ni-?. +3(n+: _cn] =

.:.Fl‘bM E‘bl’\ (SLS,A@ z Cm.-;_ - zz(n'l'?..] -
T oai

Z?'I(.’E]-'Eﬁ-zo-zz,‘ pole. B = I (a)

From €on (5.8-7) Z > B L)z ZI®-2
Th@ls transforming  the aven  diffronce epuaton we
"\Ai/e [’Z" I -2* io -'Z(Y +3[z I(3) ZZOY
- < T(?) =0

Iu)[z t32-L [+27 ? + R -32% =0

Solre this Cov I @

bt TR 2 B lem3F (o +2l _ 2 [Rlo=3le+li]
‘- -3 ¢ — 2> -32 4
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ey

Nos |
Wz (E-2) sz (L - E\ Al % RN

- 11‘ N Ful R o -—E’fo

5_ = . The same as Hucs °

_ SecbioN S &
26! ontld

L) In  Tevoth wmesh: - '
(_ _ L -0 (.I‘ = Q LO E ] use" h
- ‘EO i'Zlo ' ’ P“‘TC‘] .

[®- 2 ['&{, -3 (o + ‘a(.o"é_]_; 2l I:'Z-L'(g

-L-—
& 3¢+ 2%-32+

- 'z('a (_l+5\)(o

2 -3 4}

€ From rhe above 't(i (“'ES\ 23 - zZE

To

Wc._' heegd =1
| Z [’-‘ R-2Vs 2(L-¢
. ‘-o
: 2‘1..\ Z-o

_ -2 3

; ] > Z ¢
F“‘.S't Lon S]dCV' M * i

-—

:'z (-;_:_') 63,3) . Reder +o probks ¢

X ) (3)'Z-+I - Take €~nr, 1.4
Let (osh (a) ,_ . a4z (osh(2)
=

| ‘ms z- g_)(z—,—-’;’:)c. = & Cosh (an)

-2 %32
z = 2t

f Ne;_'cunﬁdc(ri ) E‘ lot Cosha= 34
i ) bva - simbh'a = 4
'_ z* -Z*3z+r So Simha = UE/2
Reter o profoless § - SMCM)
( £ ¢ -(W/ﬂ.) | g

-t
z - P ® oo
. ZE_z%3 24+ (_ P24y
- z &4 ™ K. Locha
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Leohnv S 4

Pro\o . zi,%'}.m"ld'
Thus using the preceding :

2 ?(%“%\Lo i @E"‘E-;i)ia <ol (an)
2-7@24-1 @;/L)°

FunaltyY w‘\\olnw'\,s 'H‘\c bRCchirs rcmws ".
-
-3l L-¢g ,
Z (21&-31) + 2 (L Té) L=
2*-2 %z 34
zb (CDS‘\ (an) -I-G- - %) SM«R (an]] Wherve 6= Qpl: (_%))1

Vsl

ERSAEES (,{-‘-%)M(ay7 e

L (ED) h=¥

(2% )sm,gaxw)z]
Ve /o

| Pc&gmﬂg Yo the (htenent 04 4he probler, we have
L (rbry o, Thus :

@vm-)[ce%w (£ ) amh (aV)
-_ Vi ” i
[UDA -k (g"‘_’L_ %)Sh\la(f—jz . Solving the
| Ve Jo
prcedy for £ . have:
1

E . te B[ by - combia i
Lo > T |
[@_m;) Simb &Y - Simh a.@-.«)]

i
:
H
%

Ly = (:, [MM (V-1
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« 5.8

% sec 5.8 prob 27
‘part &’
symsTnzayb
y=ztrans{exp(a*n*T))
pretty (y)

‘part b’
check1 =jztran S(y’)

[ pan c.
check2=iztrans{exp(1/z))

>> secb 8prob27
ans =

part a

y=

z/exp{a*T)/{z/exp(a*T)-1)

(r*————ﬁb

or;’

ans =

part b

checkl =

exp (a*T)*n

ans =

part ¢

check2 =

1/n!

< yoli: this pramm
the synbolic

enpliy s
Meth  Toolbox s
HATLAB
Z
________ / z \
expla T} i-—r~=cw-- - 1]
\exp(a T) /

P.94




ﬂppen;r'x Chap s
b&\ bn ‘ _._-n'b wqy\‘{' o n‘l-.;, b/ .FO( N > A,
Ny = n > V¥ S, Talke N >N

L\Jl’\u"t 3¥4 I's any intracr VY

Lt must be o

Qﬂ K this scguence has a limit

Cpen-nesatve veal b gL, 1Y e (nT) - b] < € for
NN, SUppose N s even, n"'(,@o('ﬂ[} =

e

Then 1N (BEY-b] = N"-b - Then we  requre
for even n, n~-b < €& for newN, Rut the
legt side of +hs, pv-b  grows wivhout  bound as
N2  awl  wnll  2xeced  AkY preassioned  Value €,

Thus 4he sequence  Adopes

not hawe o liuit and  Mus div.,

Ne w Must S)wW S <quUenie Aves ot diverde 4o 0
; For dwornte Y0 o0 riguwe \n"'(_m(.ﬂi)‘vx
3 @:r n >N. Bur ¢ n s odd n m(’n_) -0
o Y
: ] Hpuive o> Y ‘Fot nwown whmh 1% lﬂpﬂ“llﬂlc
,5-,13 MSMS the orioinal yatne ¢ wre mngrqﬁ Jhe Sepaence
o 2020, 2,2C, 22=¢&"4¢c , #1=(re)ie
A, -
2g - g e Vrd] "4, ekc, We KkKnow: lgnl &2
-('-ur ait n., Now tonsider the Seguence G enerates
o - — - .
MSM?_ 6,- o, &, €rtq These eletents
are 2o, %,, &2, t2- where 2y, T, 0 woe
xnerated yang c. Sinte |Znl = [an] we know

'ﬂ"l‘f I.i;il 3 2 . T}u‘“ a“"\g g(_’“mw dtf’Wd HSH":‘)
nanddbmt' st
'5_‘:09 Ty C=-l, Za=0, =1, 22 =0 23=-),

&“ zfl are Cl""\tr O oav ~1, Tkg Muenx d,uej‘
nor diverge o oo ands —d is i the HMandelbrot et
| f\z}owt""f c =1 ZPo=9, 20 =), B2z %, ¥3=F .

" Cwnee Za =S, 2172 it flows that C=1 ho“-’ A

’H'sc st

¢hs P95
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Appendi's chap 5 wntid )

0 fecall  that ez s M the  Mundelbrot <t |
We lhave proved +hat al punts  sahisfng ¢ > 2
ave not i Ahe M st

o A
Thewfore  every  neigh bordood o -G-\_/ \

2 F-2 rust entah  , least punt not th the
Handollarot Sb't') a hat a¥ lest one po:}rt‘ Ez -_:_.q,]

0”;\;;‘ the set . . Thus, {(See dcﬁm‘brdu o€ boundary
¥ Z=-2 s o bgundary wint  of 4he
Manke ot st _

. 2 - :
‘U; zn{-p > En , Now ?'H'Pf‘l = anp +*C = 25 .‘.C:‘zm .
2nxpr2> Zpp, € = Znez  e¥e, Thus
'an-:'z.P" = ntp = zn, OLM Ensmp = €n
;w":’“‘ w20 (s Ami wkescr . Since [l i
-gif\\'\'e , l? n&mrl 18 {wnite Lot ™ arimtranty
| lﬁ"'bf- and  Yhe Seqmen(e "".\?" b AL '

docc no¥ Awetse 4o oo . mfg ¢ must belons
Yo 4l Mondel lorat  set.

An canple: fake c=b. 220, T:= b,
=, -
2oz (hal = =p4b, Tz =(~1+idal =L,

24+ = =1+l sSame as 2

s, Wext P9%.

h S, P-4
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i Appovhx chap S

for problemb5q, appendix to chap 5

format long ’

kk=1;

while kk>0 . .
ceinput(the value of c=)  vn P aA U:) tnpd | o 99999 {:

nmax=1000;

=1

z=0;

g=1;

while j<= nmax

z=zh2+c;

if abs{z)>2
disp('not in the set').disp{'number of iterations”);disp(j)

part b)
ne@

g=0;
break after 22
eise therakigfy s
i lEn | » =2
end )
end V£ o
() C= . 9999499
3 -
disp('in the set");disp('number of iterations was");disp{j-1) vo  this
alse ¢ not

end " get,

kk=input{'inpu! a neg number to stop, a pos. to continue')
end

T€ You Y C=.27+.351L i bhe
dboove prosran, (tr wil  indicade +hat  Ahis -
Rumber )5 most likely "1k e <t Tf£ youn Y
C 27+ .35%L in 4he above POorgm find ¥

hot 1n ged. Now exparitlent ;.4 dikberent
Values on the [we Conpeching e two gbpve
points. You fond Ahat 3T + (- 3STY87 not 1A
Set while 374 (,2879856 U5 In. . e set.

Thus & boukdarY point mwusy i€ near thets 2 values
% for problembSd , appendix to chap 5 '

kk=1; .

while kk>0 \ 3
ceinputlthe value of =)  — U3 , q9( here

nmax=10; it the

=1 pron pt

z=0

while j<= nmax
i

o A s el

b:
;,-fﬁf’ The dable
end is Ve fyegl

kk=inpui(input a neg number to stop, a pos. to continue’)
end
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Appendix | Chap

% for problem 6 &) in appendix to chap &
tic
cr=linspace(-2.25,.75,512),
ci=linspace(0,1.5,256);
[Cr, Cil=meshgrid{cr.ci);
c=Cr+*Ci;
nmax=200;
1
z=0;
while j<= nimax

ck=abs{z)<=2;
ck=1*ck;

x=z.*z."ck+c.*ck;

Siaa

end

dk=-1*ck;

p=peolor{cr,ci,dky;
set(p,'EdgeColor’, none’);,colormap(gray}
axis([-2.25 .75 -1.5 1.5)); ;hold on;
p=pcolor{cr,-ci,dk), colormap(gray)
sst(p,'EdgeColor,'none’)
toc
% for problem 6 b) in appendix to chap 5
ciear
tic
cr=finspace(0,.5,512);
ci=linspace(0,.5,256);
[Cr, Ci}=meshgrid{cr,ci);
c=Cr+i*Ci,
nmax=200;
1,
z=0;
while j<= nmax
ck=abs(z}<=2;
cle=1*ck;
z=z.*z Aokve ok,
Fit,
end
dk=-1"ck;
p=peolor(cr,ci,dk),
set{p,'EdgeColor''none’);colormapi(gray)

foc

Fioure on pext pPaoe,

5. Pag




3 Appendta  Chap s
prob 6 ) Lonbinued

05

0.45

0.4 .

0.25)
0.2 I

0.156 '

0.1

005]
0 ' '
0 01 0.2 0.3 0.4 0.5
. I e ave TG “ ( ~+ )1+C
'L‘ lonstder T, e j’\(W 21> Bote, Z+ =(RoTC
g [(BovcY xe] e oo ke, This seqUence doe ot

dweryy, to @ Now put o n placc of To th the
Prcceding ex.pressions . e dencrate the sare Sequence

|(whiths does ot duverse +o 003, Thus - 20 s 1h the sancIA scb

&] We talce c:o/ %o

" o , L

Zn “:-CZ‘:)Z . e r%u!l:l'/ [zh‘. <02 g5

% 130[ <41 . Thus our Julia scb
for c=0 is +the dise [2] <4 . The  boundary i<

\'z-_.i-.-.'l which 1S a4 snooth curve (not A fiactal
. Sén).
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Appendix, cliapS
M—

331 Accordiny to Nandedmot: fo obtain a  Gnnected

| Liled  Julia ST, € yust lie 1t Mandellatof
<t Now  ASSuminy 4R 1 krue o &,  awnd
dakang 2o =0, we have 2= €, Ba=CHC,
s - (T4 He oke.  Thit scquence  does ot

- LY * (Y +}‘
\erae 4o o0 gnww b O precise Scpucncc
ﬁ‘;{d to e £ ¢ lies m the  Handelinot set .

Thts 2=06 lies 1nh the filled Tulia et Correspondig -
Jo avalte of ¢ n the Mandellnot sct

ol 7z, = 1+(1—qc}""" z ___[HCI_‘M*!-» 2

= ) .
_ . a C

tf~
_ 1+ (-#977 (14c
e = 9 tC = 1t(1-40 i
2
NQ{'C- ) ~- aol glr‘\lurl‘f 2L B > 2o, e
Al the elerents of IS Scguence aw  (denbal
Tt dots not diverse o 0, £ [t (1 ~#c)h
: ; y . hr
@“H‘ Valud) must Lie tn the  card Julia w«t Lr ¢
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Residues and Their Use in
Integration






e

seehion 6 |

A
.“,\\Js

—n’\t functeo A '-(f;:';-iq."‘ ___‘{-___ + * (2 -D + _.?i

: (z..__ ,3 e
h“;.La“\ tsolated < ngular potnt at gz,
Whie Is “+he only sinsular poﬁ’ﬂ' endlosd la);a C

The residue s i the wets o (=D Note

2

e Fom fs amtrtie ar 2. Thus +he
ans, s anml x Res af 1 = quusl - [23q

)
[.—\\1_; T his Contour ¢ nelases
3\\5_//'7 the sinsutar pont atzz=4

The othr feens ! vl 3 (2-))

| (2 (z-)
GYe  gpalyére '
G gnd wiside 1"‘11
Covipur, ‘ fe
0; The Veside of the tnteqgrang
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Secdion 6.10

i

$ figure for problem - sec 6.10
clear
x=linspace(-4,4,600};
for 33=1:600

if abs(xz{ij)i<=1

y{jjr=1;

else y(3])=0

end
end

w=hilbert{y}:
plot (%, imagi{w},x, real{w)) ;

text {-.5,-1, 'the Hilbert transform')
text{~2,.5,'the pulse gt} "}
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18]

% solution to problem 18, section 6.11
%give gamma function of the complex argument .I1+iY
$where Y varies .
clear
global =z
Y=Jinspace{-3,3,100};
Z=.1+1%Y;
Z2=2+1;
gwe will compute gamma({z+1l},
$then will use gamma(z)=gamma(z+1)/z
m=length{Z);
for k=1l:m
z=2{¥);
GAM=quad8 {'gamnc"',eps, 1, .0001)+quad8(‘*gamc',1,20);
$splitting integration intoc 2 parts gives better
$accurdacy.Put lower limit as eps, not zero
tas some matlab versions will not yield 0”complex/
z=z-1;
gammaans (k) =GAM/z;
end
r=real (gammaans) ; xx=imag (gammaans) ;
plot (Y, abs (gammaans}, 'LineWidth',1.5);hold on
plot (Y, r):;held on; plot{Y,xx,'LineWidth',1.1);grid
xlabel ('y=Imag{z)'};ylabel ('\Gamma {.1+iy}")
text(.65,1.5, ‘magnitude’};;text (-.75,-3, "imag part');
text (-.75,.25, "real part')
title{('Figure 6.11-2 \Gamma(.l+iy) vs. y")

function yy=gamc{t)

global =z

% remember to have global statement in main program.
yy=t.”(z=1).*exp{-t});
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- B8 ————3 5. 1213 + 2.1213L| _8.6067 + 2.8B670i
/hl.1481 + 2.77161| -5.2349 - 4.40361
3 etsr{x- . _0 + 3.00001) -0.9900 - 5.8589i
0 + 2.5000i1 —0.8011 - 4.40154
0 + 1.5000i]| 0.0707 - 2.0025i
0 + 0.50001| 0.8776 - 0.52061
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Prob. 16, wie for Fis_ 6.12-5@)

tsec 6.12 princ of arg

theta=linspace (0, 2*pi, 100} ;

thetap=(0 pi/2 pi 3*pi/2]

z=3*exp{i*theta);

zp=3*exp(i*thetap) ;

w=exp(z)-2*z;

wp=exp (zp) -2*zp;

wrp=real {wp) ;wip=imag (wp) ;

wrsreal (w) ;wi=imag (w) ; .

plot(wr,wi, wrp,wip,'o');grid; g S F’(“‘s arcles on
plt L+ a',bhLc At

s

ﬂ lede LHr parts &) and ()

tsec 6.12 princ of arg
Y problem 17

* choose r below to be the radius of the circle, either 2 or 4 as
r=input{'r=") 4/
theta=linspace {0, 2*pi, 100); 3 needed :

z=r*exp(i*theta};
w=exp(2)-sin{z);
wr=real {(w) ;wi=imag (w)};
plot {wr,wi);grid;
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L_J % problem 12 in section 7.1
syms s t
% part a is below
laplace (1/sqrt(pi*t}))
% part b is below
ilaplace(2/s"(1/2})
prettylans)
syms a real
% part ¢ is bhelow
ilaplace (1/{s+a)"2}
% part d is below recall that gamma(n)=(n-1)!
syms n positive
syms n integer
ilaplace(l/s™n);
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Sec Tl Prob 1 (optid

clear
% problem 1 (d} in section 9.1
a=linspace(.0001,20,100);
z=aj;
nmax=length(z);
seriesm=10;
while (seriesm<=50}
for kk=1:nmax
s=0;
for n=l:seriesm;
s=1/{n"2+z{kk)"2}+s;
end
ya (kk)=pi*pi/é6;

sumz (kk)=s;

end

plot(z, {sumz)};
seriesm=seriesm+40;

hold on

end
yl=cosh{pi*z)./sinh(pi*z);
yl=pi*z.*yl-1;
y=yl./(2*z.72);

plet{z,y,'r',z,va ,'-');grid on

xlabel('a'); ylabel{'function and sum of series’')
title('problem 1, chap 9, part 4d')
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x=linspace{0,1.5,1000);
vYl=tan(x):

¥3=2*x./{(pi/f2)"2~x."2) ;

plot{x,yl,x,yB);grid;axis([o 2.2 -8 B])
hold on

z=linspace(0,2.2,1000);

Y2=x+x.%3/3;

Plot(x,y2);axis ([0 2.2 -8 81}

hold on )
title{' prob 3, sec 9.2 Two Approximations to tan(z}')
xlabel{ ' z )

text(1,3.75,‘tan{z)'};
text(l.B,—4.6,'22/[{\pi/2}“2—z“2)]‘}
text{1.45,6,'2z/[(\pi/Z)*z—z‘Z}]')
text(1.5,2,'24z~3/3") '
text{l.5,~4.25,'tan(z)');
x=1linspace(1.6,2.2,1000);

Yi=tan(x};

Yy3=2*2./((pi/f2)*2-x."2);
plot(x,yl,x,y3);grid;axis([O 2.2 -8 8]y
grid on
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Section) 9.3
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10 cec 7.3
-J continied

$PROB 10 SEC 9.3
clear
n=10; %

zz=,%%exp(i*pi/4);

pi{ly=i+zz;v(l}=1;

for k=2:n
plk)=(1+zz.~ (2" (k-1}))}.*p(k-1);
vik)=k:

end

plot(v,real(p),v,imag{p},v,real(p),'o',v,imag(p),‘*');
grid;

xlabel ("NUMBER OF TERMS IN PARTIAL PRCDUCT')

ylabel ('REAL, IMAGINARY PARTS OF NTH PARTIAL PRODUCT')
text{7.5,1.25, 'imaginary part'};

text(6.2,.7,'real part')

infinite product=1./(1l-zz) ) :
text(5.1,1.5,'infinite product = 0.6768 + 1.18461");

P
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202 (25). . . 8‘.2“-‘9 2 Lom (7*"'6) = Eie an")sn':(z"ﬁ]
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o' 2t £
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sec 9.3, Prob. 12 ontaued
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A, ' 2
n

Los (1-217 ~ Lo = Z_
n-= =y K

]

=

K
B Los(1-2) = RXP ﬁma i<z =
T Kl ok
- Py
naw@ HF le ‘__: -n e € .. C

We an swap the loik  becausc <rp IS a nhndoys
funthgn  agnd  so are dens e, 24 0l0 .

oAp Loo (-8 7 .2 ;A /3
sa |-2 = e- € e, e, ?-Q.J
/ 'G" =i <4
- .28 P -
b\ Q'%C'i’ /" £ S /‘l‘: Sfo 5SS t‘F z-:f/z_
-z = .§ dif*f\?{“i” L,
Q Deavatirn reauNes " £ _ 2
)‘rhis is veolated -Por‘.l'z: Re/ -2 =-| or 2
rioht side e-ze-e e " 3 L0
*| a) Fron <3 G4-9) ‘
Y- T Z a2l 2
'E\ 'Tr | - ,ﬁ(-
CJP’( E=t Lé"”)f]
z' = (= w}.erc 2 cam hare any value
= e = 1y B for ald 2
(o (Li‘) 14:1 Eé_/“'l)-ri'b )
Nolo i ny faskr on e prokt 1+ 2> _ =0 thn

. [@0Z]

ng‘ AQ'F"M the r'tbkf Sife ‘n‘ as Zero
N Ld g®= wh@) | e @qe) =tankr
7 _S_ﬂ*'f_"‘_ w!wua\ l«\as bo]cs ot Emr.. :( nzl

T S -

o )\uyk)/\t) =0, also resibhe fordr @ Poles = 4

cha P.31



gec -4

1@9)‘ " Cowbitned.
. i@rr- TA) ooks of

tandi?

§ - (nr=nfa)

FO"DwihA Nrﬁao—le.phr 'l'ﬁumi oF gc{-mid q.2
+anhz = +wn-9téfo + [ l vy L,
z

! 2z0 | —L(g) 21‘!{% z-i (g)
- . +
2+l [ﬂ) v I (nmgj =t (ﬂ"’-‘-i_‘ﬂ‘) +
+ —_ i {
Elien " rE e |
- 3z ~ 1 '"—-'——"“‘aa e e 2z
ST E T S
= Fanh

st 228 Un th precedns  intepals fam 0 fo ®

on & pabh n bhe tompler ' plane.  Path  Joes
rot  puss. dhru  am¥ poles  1h  phe  prCCdtg

SeY'lCS» of par‘l‘m| Fachuns
g terh2d2 = j IO‘(‘J (.0’9\3 Az
i ¢ a? o . J='
o ';_T"I_QI_)\' = 11.'% Jr_)v
= (@ - of 1+ 2
{og b ﬂga (H-CT) ) i [ FE)%_}

Jale. Qo] =0 el
Now +rat |leoth suer as Jupamméa e"’ > bR

(e Glos Cogry) ¢ fos (| C?._@)

Lobrt = L@M 4 %J')C w)) ged

as 2ero
Nt i 2= £LOTE) Nzl fmz m product

——

h, P4



e 9.4
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z Z - Z44L T Z- 2  geial’
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sec 9.4,
prob 3 (b), (onhaued

ik +E (l fzq
lo"af% z-_ loo (! _T_T.;)Jr,foﬂ +2 )

-
)oﬁ[t qn‘*j*

Treat bobh sides as expowents of C 3
skt = o 10 (120 e los( 2 o)+ lo:C“?/“)'"‘

z . >
= (-“"-E—: ('l-r_@_,) Cl-r 71?"’) ..
simhe = 2 ( l+r;"27‘) (Tf /) (14 !"/ce:r‘j)- ., ged

4]

$so0lves prob 4 sec 9.4

clear;

p{l)=4/3;w(l}=pi/2;

for k=2:100;
plk)=p(k~1}*(2¥k)"2/{(2*k-1)* (2*k+1));
wi{k)=pi/2;
x(k)=k;

end

plot(x,p,x,w):grid;

text(1,1.58, 'pi/2")

percent error=100*(pi/2-p(100))

6“}’11 on  hnext pase,

Un1,. P42
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Code for pob&, Sec 9.4

4so0lves prob 8 sec 9.4

clear all

hold off

z=linspace(0,5,100);

pi2=(pi/2};

p={l-z."2/pi2~2};

n=9

- for k=2:n
p=p.*{1-2z,"2/({{2*k-1)*piZ2) "2)

if k==5 ;
plot{z,p);axis([-.01,4.9,-3,3]):hold on;
end
if k==T ;
plotiz,p!;axis([-.01,4.9,-3,3])theld on;
end
if k==2 ; plot(z,p);axis{[-.01,4.9,-3,31});
hold on;
end
end
zd=cous{z};
plot{z,z4) ;grid on;

fisure ot next page
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