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Application of Matlab in complex variable function

AbstractMATLAB is a cross-platform mathematical language, which is widely used as a
powerful tool for numerical calculation and simulation in engineering applications.
MATLAB has strong mathematical capabilities, and relies on matrices as basic computing
elements, and is used to solve complex mathematical problems , MATLAB has good
speed and accuracy, and can visually process a large number of data calculation results.
It has become an indispensable tool in teaching and scientific research projects of various
schools. As for the necessary courses in science and engineering, complex variable
functions are difficult to understand during the learning process because of their lack of
simple reality and spatiality. Therefore, if the mathematical modeling and result
visualization of MATLAB are introduced into complex variable functions In the calculations
and drills, it is very helpful for students to understand the entire calculation process and
establish a deep understanding of the mathematics discipline. It can also reduce the

difficulty of teaching by the teacher and enhance the students' understanding.
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SR REERIEA T 18 4, WKBL (Buler) , 1A=2{A%F (Dalambert) , HiFhifi (Laplace) %
NARZSUR BN, FEAE 19 2D, Wit 3 4 9% 75 (Cauchy) , 222 (Riemann) , /R BTEFR (Wi 1stras)
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Mathworks 2 =] #EH f) MATLAB B0k, )32 A F RS, 3 EmT DT ROBT B S, 5 45
BEAT 43 S BB I HAT A 80408 %, P AT LU A 5 S 4 AR MATLAB JEAT 28 B b BLIE AN 43
— R TEEA T ER MATLAB, 75— MR EEH T ER Simulink {7 H RS, MATLAB idr 420 H T
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2. MATLAB AE Z R EPRIN A

2.1 BHHHE

X T2 AR SR EORAE AR R S i I T BE, MATLAB 5 K8 5 6E 0 T DUEZ AT S5 A
fittk, SAERMECATTEARE, RS DB BB AR AT B, (H R AR R AR R T S, A AR
A, ARk A N, W] DA e 8 H R A v ) B e B s B B2 A8 R B AN B RS A U5, T
KENTISHE

B 1 0 IR BT IR EAT SR AR, R, B TR

GB+i)*(1+i)

P i+12; (22320 In(+/5+i +i
G+i)’Q2+i)* ( )_

ST BRI B AR E I M IR A R R 2, (HREAAN TS SE B R TAEERAE, FIH
MATLAB H JUAN 58 35 1 8 B B0 0T %1% 2R B0OEAT 7030 R e, BARIRSR G AZ W Hh T :
fit: 1E MATLAB 2 & DA a0~ 2 R

>> A=[IMO+HIA3+HH12 ((3+) 2% (1) 2)/((5+) 3*(2+)4) 3-2%i 172012 log((5+)N(1/2)+)]

>>real(A) % EEHGEFE A BSLH

ans = 11.0000 0.0059 3.0000 1.0000 0.9393
>>imag(A) % EHERE A ) RE

ans = 0 -0.0014 -2.0000 0 0.4983
>>angle(A) % EEIEFE A 3R A

ans = 0 -0.2325 -0.5880 0 0.4877

>>abs(A) %R EUERE A [
ans = 11.0000  0.0060  3.6056  1.0000  1.0632

>>conj(A) % EHHE A FHLHEE 3

ans =

11.0000  0.0059 +0.0014i  3.0000 + 2.0000i 1.0000 0.9393 - 0.49831

fE EWIRGIT, [ MATLAB, ST LREISTAIM, W, TR, ETLREEY, 2
W%, IR ETUORMSCH, BHAEIEAS. M TEAIEN, LM MATLAB BKRORFRACEH
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HOKE X L8 57 B0 2H BB P rh o — oK A
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g2 i ie’ Mie”
GrHT: 1€ MATLAB 1 R3feFR e “*” 1 «/” SRSZI.
fif: MATLAB FEFF40F:
>> i*exp(1/3*1)
ans =

-0.3272 + 0.9450i
>> i*exp((1/3*1))
ans =

-0.3272 + 0.9450i
A L, MATLAB 2707 i*exp(1/3*1) M i*exp((1/3*1))4& AHHZE .

Bl 3 5

s ey, V=8 = 38 = =2 3 V=8 s v = ety AT AR

MATLAB K it & @i,

. Hy—8=8(cosr+isinmg,

Q-8), =8(cos 7+ 2kx +isin Y 2kﬂ)
3 3 (k=0,1,2) 2 k=0 i ,

A=), :i/g(cosiﬂ-;k”+isinﬁ+32k”):2(%+g'):l+\/§

A/-8), =3/8(cos d +32kﬂ +isin 2 +32k7[ )
=2,

Q/-8), =3/8(cos 7[+32k7[ +isin 7[+32k7[ )=1-4/3i
H EIREE R AT AE . MATLAB X 2> s BUE S EAT SRIB I, I A 2 X A bR BB AR EAT 124
KAt o




2.2 BRRBHIBR D
AR BRI, S8 (B RSED . 5 RER S BLUL AT LB MATLAB )

SR T HMAPANERTTE. ERATE NEKEARE] 7.
Bl 4 SR BIRRIR -

im0 i+ )

@ 2 ®»

srifr: JEE, B, W () ) Taylor ¥ EFTIEMIA . NI, AN MATLAB S#RARER . fF:
(a)MATLAB 2740 F -

>>syms z - %€ XTS5 R

>>  f=limit((sin(2))/z,2,0) %f o sin(z)/z Lh z NS ETE 0 LR IR

f=1

Z ,z= 0,
f@=1

0,220 (SRsRf (2) 7 2=0 AL A A LR,
il 5

8T B RATRI MATLAB 75 1H 75T
fi#: MATLAB #2541 F:

>>syms Z

>> f1=limit(z/abs(z),z,0,'left')

fl =

-1

>> f2=limit(z/abs(z),z,0,' right")

0=

1

fi#: MATLAB #2541 F:
>>71=-2:0.01:0;

fl=z1/abs(z1); %abs()FE~LNHETT 5
zr=0:0.01:2;

fr=zr/abs(zr);

plot(z1,f1,zr,fr)
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Q=2 , RIOGSHS

(ORISR Sy T4V~ R SR 2L

3T BLEMASRGIRER 1 3oy m) @ o i) AR R A R (R B —Fr R8O m S HOD o FEMRREIRI
AR B Ry R RN, el T AR R, AT 2 iR . IREAE ] MATLAB B 5M0H
A F IR — a4

fid: (a)MATLAB F&fE iR

>> syms z

>>  f(z)=29;

>> df(z)= diff(f,z) %f(z)% B & z KR FHL

df (z)=

9%7°8

(b)MATLAB F&/F U1 R :

>> syms X y

S>> f=xA3H4RxA2*y-yA2;

>> df=diff(f)

df =

3ExM2+8*x*y  Yox BN E A &



>> dfdx=diff(f,x)

dfdx =

3*XMN4+8*x*y

>> dfdy=diff(f,y)

dfdy =

4*xN2-2*y

>> dfdxdy=diff(dfdx,y)
dfdxdy =

8*x

>> dfdydx=diff(dfdy,x)
dfdydx =

8*x

il 7 TR AR

J@+y+m%&

()i By e , BUMERAE C RN 0 B 1+ M ELB

(b)ﬁﬁﬁ%f(z)szz (z+i)9(zl—l)(z—3)dz

I3t BHEE D B BE AR T DL TR S s S P M 2. B TR B AR A S 2 A ) 2 e, —

R ITRSEIME . 52, Ea LU MATLAB 820 E B S w0 IE4E. iERINTE
BAREIH411.

<t<lx

@ F C M3 HHBEN: z=(1+HL0" LY=L g-(1+i)dt 2 % 7 R A

.2 — ! 2 e
J Gt = [N R MATLAB AR B

fit: MATLAB F2/F40 T
>>syms t

>> int((t+H+H*t42)*(1+1),0,1)  %int B 555
ans =

2/3+4/3*i

fif: MATLAB FEF00F -

>>symstz

>>  z=2%cos(t)+i*2*sin(t); %R EEE C IS TE
_9-



>> 2=1/(z+)"9(z-1)/(z-3); LHNBEARES (2) HIFRIENX
>> f2=int(f2*diff(z),t,0,2*pi)

=

-481/62500000*pi+1917/62500000*i*pi

2=

-2.4178e-005 +9.6359¢-0051

2.3 BHOHRME
£ MATLAB 7 40 AT ELEE AT K eR BOR M TRt =+ O (8, WO REM R SENLRAESE B 1 —

BRI IR RGOS, B solve sRARES, %7 R A METFRIRMATAEH . B8 XWATy
FEHEAT R A%
(a) ;
(b) .
GrAit: FIR MATLAB B i 1 BR80T R AT DR AR (1 SN AR R O R ISR M8, IF HAE R 5 TR 2:
TSGR
it ELORICI MR 7 RE IR A R
>> solve (' log(z 4+2%2 3+2°2+3)=10")  %solve R J7FER IR
ans =
—1/2+1/2% (1+4% (exp (10)-3) " (1/2)) " (1/2)
~1/2-1/2% (1+4% (exp (10) -3) " (1/2)) " (1/2)
—1/2+1/2%i% (-1+4% (exp (10)-3) " (1/2)) " (1/2)
—1/2-1/2%i%* (-1+4% (exp (10)-3) " (1/2)) " (1/2)
>> solve( cos(z+i)=1/2")

ans =

-i+1/3%pi
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2.4 HEHEHE

BABAE T T A8 SR B TS5 R RE ) 1 ARSI T, I HLS 00 B S S0 5 0,
7 RE S AT RO SRR I, o SR B B S RO AN, AR PSR AR R A A 2

(1) . 3K e B Hery 32 2277 3K

R=limit (F*(z-20), z, 20) %575 £ 1 B 5L

R=1limit (diff (F*(z— z0) "n, z,n— 1) /prod(1:n-1), z, z0) %n P&y A 00 BE FvE WoCHk[13].

19 SRERBHEINL AT RUAL I B HL

GEAT T AR B 2R s T U Y R AN A

i TP AL— B Sy SRR, N TR A R R SR AR AN A
>> syms z

> =1/ ((z ) *(z-1) ) ;

>> R1=limit (diff (f*(z-0) "4, z, 3) /prod(1:3), z, 0)

R1 = %5t ek Hic A 1) BE %

-1

>> R2=limit (f*(z—1), z, 1)

SR TN R AR B R BN E AR AR, ELHR AR F O R AN ELALIT LA 9 T ],
RFRATIEFE MATLAB v [ 785 1 bR A &, B O7E 52738 R BT R B R PP BB 1 S T s 9 £
A, JFHEsh T RHR MR R S .
fift: MATLAB F2/7 41T :
>> [r,pl=residue([1, 1], [2, 3,0, 5, 0])
ro= %PTRERHLT R AL

0. 0386

-0.1193 - 0.0705i

-0.1193 + 0.0705i

0. 2000

p = WPTREREUAR A

-12 -



-2.0786
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0.2893 + 1.0578i
0.2893 - 1.0578i
0
I EIR TR A R AT R, 2z st Ry, BATRT LOEE MTLAB # BT 5 7 (1 e 4 T L
X B BRI R AT SR A

2.5 FIF MATLAB LB R Bh 80 T

TRNGBRTT) I N T @ S AR S A, IF HAE TAR AT I AT SN %, 38 R
JUAMEFA 1 22 3 bR Bk Honf TR BRSO AT o, FH ABHRZ B0 (RORS W (R RIS 1 TSI A,
(E2 X T 2% s Bl TR MPBUR RO R A%, AT MATLAB fF A28 BB I it
BT HMZ A REGHT IR TEIT, SRBONEN, BARRIF R0 MATLAB 25 Fi7R .

B 11 4£ x=0 Abxt o B AT 28 e AR TT -

SrTe BT E R T R AN R R AL, R R TR A R, I BRI R EUR T
I AIEE R BAIE L, S BUE I 6r4 taylor (£ (2), n, 7, k) % BREGHEAT R IT, J7 (@ HuEIf
AT BAE SCBT A% 210 R T T

fif: MATLAB FEF 40 F:

>> syms z

>> taylor(sin(z),8,z,0) %EIFLELIRT 8 1

ans =

z=1/6%z"3+1/120%z 5-1/5040%z"7

>> taylor(cos(z), 10, z,0) %L 10 T

ans =

1-1/2%2"2+1/24%2 " 4-1/720%2"6+1/40320%2"8

>> syms z

-13-



>> taylor(exp(z)/(1-2),5,2,0) %EITLEIIHT 5 L

ans =

1+2%7+5/ 2%z " 2+8/3%z " 3+65/24%7 "

-186 -



3. ETRHAER
3.1 =A% MATLAB B A 4E4L
MATLAB AZ B HLE B o G PR AL 28T B ELRAR S, RO P AT R A B A o 3 A

I HAEEHE T AL G, h2e ] DURBIS AR B 28, AT DO R x4, KisAT
245 SRt B AR R AT SR

12 i@ 1 SIN Z f1 COS 2 f el .

fift: MATLABREF A :

>> z=d%cplxgrid (30) ;cplxmap (z, sin(z)) ;colorbar ( vert’) ;

title( sin(z)’)

>> z=3%cplxgrid(25) ; cplxmap (z, cos (z)) ;colorbar ( vert’);

title( cos(z)”)

PIRERUT

sin(z)

Kl3-1 K32

cos(z)

SRR
-,

T30S 2
SRR

K 3-3 K 3-4
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MEEmE L E L, () =Sz [(2) =008 2 g gt i A A5 R
H—ANEH, I LR 37 R e SO, M T T DL s A B 0 (e
s, 9 L 0 AR VR FE T LA B LA A R S A 2
BT UL, BATT B A 0t mT DLOK T 1L 7E B 3-2 A 3-4 AN ) 43 A KRB R A

S =sinz g mararng, /()= 0052 gy gt . R 20

3.2 HfbmEG
) 13: 1 H R 1% R AR

() [()=7, m)fﬁ)zzé

fift: ZILAZ R MATLAB fifik g

>> z=cplxgrid(30);  WEIL ALY 30 KRR SEH, FERAIAL R
>> cplxmep(z,z. "3); WX R AR EHE

>> colorbar (vert’);  %HEFAEUE TR M EE

>> title(z"3") %25 P& b Rt

>> z=cplxgrid(30) ;

>> cplxmap(z,z.  (1/5));

>> colorbar (' vert’) ;

>> cplxroot (5) ;

>> title(Cz (1/5)7)
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1

e — 12t ) b . g 5-6 g S (D=7 g g g,
gl 14 kS () =02 gy

fift: MATLAB F& /% 7:

>> z=cplxgrid(20) ;w=log(z) :

>> for k=0:5

w=w+1%2%pi;

surf (real (z), imag (z) , imag (w), real (v)) : %{E =4k % i [
hold on

title( Lnz")

end

>> syms z

>> z=cplxgrid(20) ;w=log(z) :

>> for k=0

w=w+1%2%pi;

surf (real (z), imag(z), imag (w), real (w)) ;

hold on

title( Lnz")

end
_18-
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K| 3-7 K| 3-8

W 3-7 s, T () = I0Z o pde w4 A LI LT A R 26 5, i
W B B HEAT IR, LA AN TS B AR R T B 28 S R, AT T Heh— Az
CE SO, I EL 5 2 ST LUEAT ek
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w15 fEmegem s () =€ g,
fit: MATLAB F& /% 7:

>> z=b%cplxgrid(30) ;

>> cplxmap (z, exp(z)) ;

>> colorbar (' vert’);

>> title(Ce’z")

UESEE I

150 e
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W 39 mEd S () =€ g pm germis gy S (D) =¢ >0(xeR)
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