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FRRICIFavEa—Fy—TilRT2ICLThbavEa—y—2ffiuIkhdicid, ELALM
W IR T DUEEPBETH B,

HEE) & BEMEE I 55 CHIIC, B2 0lIRZRf> TIDHATH S nicw e
Z A,

Mathematica D/N— a VIZ K> TEHPE) 2 EB3HLDT, N—Y a VZHATHRE
BIWE TR RCDLD Lk,
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1 ERNBRZEE

o BIREFIERITIA LY AZBALTWE DT, BT 2R <E 2, HE4H
RKHIZTA vy ZAQHEFHNDH 5 (EHHTERWEEIE, R EI-ICHET %),

TV —vay 74 )Y Mathematica.app 3% % (Al Dock IEML TV ET),

F L 7u 77 L%1E584) Mathematica Z&E%, THFMFF 2 x> ) T/ —F
Ty ZE, a~v F2 AN L TETT 5,

a2V FOE#IC | shift 4+ return (enter) | & ¥4 7§ 5,

ERORYIE % CRITE 3, Eio 2> FiE [command +L TR 3,
av v FIEREL THIETTE S (FA, EFHSEIE, HIR, & ED350H),
2?BB L L= a T B (GEEICHER], ZiuciEns 2k, ).
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o BB DRI - INKFITTHERET 5, 12IFHHN R, RBHIZAKXFETH B,
o /= Ty 7 ELTHREFELTEITS (7 74 V4KRE .nb),

o NEFD /) — b7y 737Ny 7 ThlT%, a<>v F% 151D |shift Hreturn| T
Fi79 D0, B — [/ — F 7y 7 2l CIEHEICEHFETTEIEDTE S,

2 MAIGEMBERER

BN T (RXF) TET, #MixHA (absolute value) 1% Abs[], fifd (argument) O FfH
1 Arg[], HBHEFEEL (complex conjugate) (X Conjugate[] TRIHETE %,

2005 LM 12 (1) OBEICfE>TAH 5,
a N

a=1+I

b=2+31

a+b

a-b

ab

a/b

Abs[a]

Conjugate[a]

Arglal
Nl D
EE abliaxb(a & b)) 2EKT S, HHZAEMKL Tab L T5E, 1 DDARTICKS
TL%9,
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b EARES-1

100% v

Inf3]:=

out[3}=

Inf4]:=

outfd]=

Inf5):=

out[s)=

Inf6]:=

Outf6l=

In[7]:=

Out[7]=

In[8]:=

Outfgl=

In[ol:=

out[g)=

In[10]:=

Out[10]=
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3+41
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-1-21
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-1+51
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|#EtE

V2
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3 FHROHE

c=a+ib (a,b €R) BEZ NIRRT, 22 =c D% 2z =2 +iy (v,y € R) DK TKD %
Z ks,

(EERBOFHRD, £/ TERETEZ, L) EHIcES<, )

(z +iy)? = a+ib £ D EITFER

=y =a, 2zy=>b

PEOSNDDT, ZDERBOHFHDMEZ RDIULFE >,
14+ DFITIRZERDTAHAL I,

a=1

b=1

sol=Solve[{x"2-y~2==a,2 x y==b},{x,y},Reals]
FullSimplify[sol]

DL TR L 725 D 75123 > T Mathematica I2fE$HZ2 I ¥ 5 b D70, 2 DS
DE Ffgre 5 2 & HHIKES (Mathematica 2SHER T Z L T 5 D IEEEZ T &),

sol=Solve[z"2 == 1 + I, z]
sol2=ComplexExpand [sol]
ToRadicals[so0l2]

RENS 22 = 1+i 25 E 2 = £V1+i &7 %D, ComplexExpand[] THEH - &
WICEBBHEE R L, 2 = £v2 (COS%—I—iSin%) &7 D, ToRadicals[] THUEET R L, 2 =

+ (\/2+‘/§+i\/2_‘/§> LB,

23/4 23/4



[ BON | 1 BREE-2 100% v

1= a =1
ouf11}= 1
nf2l= b =1
out{12]= 1

3= sol = Solve[{xA2-yA2=a, 2xy=Db}, {x, v}, Reals]
- - - 3 - - - 3
outi1al= {{x—» @®-1.10.., y -2 @-1.10.. +2 @-1.10... }, {x—> @®1.10... , y>-2 @1.10.. +2 @1.10.. }}

in[i4)= ToRadicals[sol]

Qut[14]=

infisl= FUllSimplify[sol]

0ums}={{x—>— %»fi,y—)- iz },{x—) %af

7z 177
ni6i= sol = Solve[zA2=1+1I, z]
oupel= {{z»-V1+i}, {z-V1+1})}
17~ s012 = ComplexExpand[sol]
oume {{z - 2% cOs[g] _ v/ sm[g]}, {252 cos| g] +i2Y/% sm[g] H
e ToRadicals [sol2]

i2-42 _x/2+ﬁ Z_)jufz-ﬁ +\/2+\E}}

23/4 23/4 }’ { 23/4 23/4

Out[18]= {{Z - -




4 REREFRNDI R

OCC, f:Q=CET2LE,
uw(z,y) :=Re f(x+iy), ov(r,y):=Imflx+iy) ((x,y)€ Q= {(z,y) eR* |z +iy € Q})

T u, v (BEBEOI - 1) BBk B A5 5.
ok piciE, BECHHAN L7 ComplexExpand[] Z 5 & By,

flz_]:=2z"3
ComplexExpand[f [x+I y]]

glz_] :=Cos[z]
ComplexExpand[g[x+I y]]

[ XOX sec3.nb 100% v
inpe= fl[z_ 1 1= 273
in3s:= ComplexExpand[f[x +Iy]]
outsl= x> -3 xy? + i (3 x2y —y3)
insel= g[z_] = Cos[z]

in37):= ComplexExpand[g[x + Iy]]

oua7= Cos[x] Cosh[y] - i Sin[x] Sinh[y]

nsr= (x MUTFREEFTT »)

in@9= u[x_, ¥ ] = ComplexExpand[Re[f[x +Iy]]]
outzgl= x3 - 3 x yZ

In401:= V[x_, ¥_]1 = ComplexExpand[Im[f[x +Iy]]]
outi4ol= 3 X2y -y

n@41:= ux, y]

out{41]= x3 -3 x y2

Inf42:= V[X, Y]

outaz= 3 X2 y - y3

in43:= DL{U[X, Y1, VIX, ¥1}, {{X; Y}}]

outj43]= {{3x2—3y2, -6xy}, {6xy, 3x2—3y2}}

UTEBELTVWET - 73 [ KDIE RPOUAL ELTES

BT v ] FH  EEME () EOf... =




5 Taylor &R, Laurent B

SeriesCoefffient[H, z,c,n] T. ¢ DE b D DENEIEFH Zan(z —)" R, cDED
n=0

D @ Laurent #RZEE B Z an(z — )" DFEnHDRE a, ZFR LTS (L THER]),

Series[®, {Z#, c, n}] T. c DEb Y D Taylor EHZH n THE TEtHETIK S,
a N

SeriesCoefficient[Cos[z],{z,0,n}]

SeriesCoefficient[Tan[z] ,{z,0,n}]
SeriesCoefficient[Cot[z],{z,0,n}]
SeriesCoefficient[1/(2+z),{z,0,n}]

Series[Cos[z] ,{z,0,10}]
\Series [1/(2+2),{=z,0,103}]

[ NON ) BIRER-4 100% v

in44):= SeriesCoefficient[Cos[z], {z, O, n}]

in (1+(-1y") nso

Out[44]= { 2n!
[0} True

in45:= SeriesCoefficient[Tan[z], {z, 0, n}]

n=1

(1+n) !

ilmoan (L1, (-1yn) (71+21f”) BernoulliB[1+n]
out[45]=
[0} True

in46):= SeriesCoefficient[Cot[z], {z, O, n}]

1 n=-1
outagl= { - - (26)" [-1+¢-1)") BernoulliB(1n] o
(l+n)t
© True

in47:= SeriesCoefficient[1/ (2+2), {z, 0, n}]

{ (-1)"27'" n=0
Out[47]=

True
in48):= Series[Cos[z], {z, 0, 10}]

22 24 ZG ZS ZlG 1
ou4gl= 1 - — + — - — + ——— - ———— + 0[z]
2 24 720 40320 3628800

Inf491:= Series[1/ (2+2z), {z, 0, 10}]
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z z z z z

z z?
- —t — - — + — - — 4+ —— - —— + —— — + +
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z z z

o[zt

N

outf4g]=
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6 HREDM

Mathematica @ Sum[] (ZFE DO ZFHEL T N5, B, mhTh s,

[Sum[(-l)“n z~(2n)/(2n)!,{n,0,Infinity}] ]

WX LT Cosl[z] W) &EZIKT,
Taylor JERH. Laurent BHIZEIE L7 L &, ZOHiE%Z Sun[] 1252 5 2 & THRED I HE
Th b,

[ NON ] AR ER-5 100% v

ins1i= Sum[ (-=1) AnzA(2n)/ (2n) !, {n, 0, Infinity}]
outisi]= Cos[z]

in53= Sum[ (-1) An2A (-1-n) zAn, {n, 0, Infinity}]

Out[53]=
2+2z

JOvk  HB  zZROWTHS  zEDWTIRS E0f... 2% =




7 BRI

AR DI BN DI EDINIR 72 356036 573, Apart[] TRHRTE %,

[Apart [(z"3-3z72-2+5) /(z"2-5z+6) ]

eCe ZMKREE-6 100% v

inj54)= Apart[(z*3-3z*2-z+5)/(z*"2-52z+6)]

1

out[s4l= 2 + +
-3+z -2+z

+Z

7Oy h  ERLTHS  zEDOVWTHS  zROWTHS Zofh... g El




8 IbF: $»S5EEME (FEBHMD Taylor RREZXHS) D
HEDRE

22 —322—2+5
IE) = =556
D0 DY D Taylor EHZ KD K, &) [,
ANF TS GEE, f(2) ZEaDBUDEST 5, Z2D7-0ITIE, 22-322—2+5 % 225246
THID 7225,

/fA=z”3—32"2—z+5 h
B=z"2-5z+6
f=A/B
g=PolynomialQuotient[A,B,z]
r=PolynomialRemainder[A,B,z] )

CNDHR =242, &Y r =32—7 2K % % (BlE quotient, 2 D IF remainder. polynomial
FLIEAK & v ) EIR), R
(z+2)(22—52+6)+32—7 32 -7

1z) = 25216 IR P T o

COFAETT TR L THRWAY, £ ZH Mathematica IZP 65X 5 D% 61X, Hwld
5 f(2) DT IR ZIERL TS X,

Apart [r/B]
Apart [£]
. 2 1 2 1
zThzn + , 2+ + +z &5,
) —-3+z 24z -3+z 24z
it )
f(2) roy 42
2) =2 :
z2—=2 z-3

Series[f,{z,0,10}] &35 L, 0 DD D Taylor EBZ 10 RDOEHF TR 5 Z L3
*%,

5,192 43 , 113 5 307 , 181243

_° _ _ . \/{E 2N ettt O 11
FE) =5+ 36 ~216° ~ 1206°  7776” (&) s6270m056° T OG)
DRSNS, series FFEE ) BWDOERGETH 5,

0 DFH @ Taylor BRI D n HIZ
[SeriesCoefficient [£f,{z,0,n}] ]

TRkoons,
f D0 DY D Taylor EHIX

(e}

519 1 2\
f(2)26+%z—22(2n+1+3n+1)2-

Sum[] TR HSHHE T,
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[ JON ) 2k ESR-7 100% v
| inssl= A=zA3-3zA2-2z+5

outss)= 5 -z -3 2% +2°

nse)= B=zA2-5z+6
outisel= 6 - 52 + 2%
ins7:= f=A/B
5-z-3224+2%

out[57]=
6-5z+2z2

ins8:= q = PolynomialQuotient[A, B, z]
Outf58]= 2 + Z

in59:= ¥ = PolynomialRemainder[A, B, z]
ousg}= -7 +3Z

injeo):= Apart[r /B]

2 1
+
-3+z -2+2z2

Out[60]=

in61):= Apart[f]

2 1
+
-3+z -2+z

outle1l= 2 + +Z

in62:= SeriesCoefficient[f, {z, 0, n}]

= n =
36
5 n =
Out[62]= 6
_Gflfn (22+n + 31+n) ns1
0] True

5/6+19z/36-Sum[(1/2" (n+1)+2/3" (n+1))z"n,{n,2,Infinity}]
Simplify [%]

ET 5L,
5—z—322423

6 — 5z + 22
Do D, H, f(2) LHLEDOT, Fo LA,
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9 ERVHEAZH#HL<

2258 (z,y) DBE%LE L TD Im Log(x + iy), ReLog(z +iy) D7 7 7 ZfivTH K ),

ZNZFN Arg(z +1y), logy/22 +y2 THHDH, a2 —F—THRLELTHH»5
ZEFRV (TR L L TH 05 0N0E), PoTARLILZEHD S,

P1ot3D[] % ContourPlot[] Cld. HliHiPH%Z » JBEE L o FEREDOHPH CIHET 20T, &
Bl x+I y EECERW (NS 70 T),
~ Mathrmatica T 7 7% ~

Plot3D[Im[Log[x+I y11,{x,-2,2},{y,-2,2},
RegionFunction->Function[{x,y,z},x"2+y~2<4]]

Plot3D[Re[Log[x+I y11,{x,-2,2},{y,-2,2},
RegionFunction->Function[{x,y,z},x"2+y~2<4]]

RegionFunction[] & 22 +¢? < 4 OHIFHZF T 7 7 2 i 72O DIEE (7 < THHT

K%L\ﬁawu@%®ﬁﬁﬁ

J

1: ITm Log(z + yi), Re Log(x + yi) D7 7 7

(DARIT I3 R 2 #8 % 72 9. RegionFunction Z{#9) D Tid7 { | Re[Log[x+I yllBoole[x"2+y~2<4]
D777 2T, )

Mathematica T\ 727 7 71k, v 7 ATOPATIZ Y 7 VEHhE 5, ¥OP>THSL T
E (R IEEZ H 2 7220072 L 50 L2 D Iz v,

Plot3D[] DfiH D IT ContourPlot[]l ZH\25 & L N)LFIR (S5 EFRHH) K5,

ContourPlot [Im[Log[x+I yl11, {x,-2,2}, {y,-2,2}, Contours->Tablel[x,{x,-Pi,Pi,Pi/8}]]

ContourPlot[Re[Log[x+I y1]1,{x,-2,2},{y,-2,2}]

12



0@ v &fRER-8 100% v

ine3l= gl = ContourPlot[Im[Log[x +I y]1, {X, -2, 2}, {y, -2, 2},
[FE@mR7OY ~ | [ B3R AL
Contours -» Table[x, {x, -Pi, Pi, Pi/8}]]
|F=R PEIN3 [ [ PR

A

out[63]=

ine4):= g2 = ContourPlot[Re[Log[x+I y]1, {x, -2, 2}, {y, -2, 2}] |
[FBR7OY N [ & |RE%ES AT
op | 3
y N

outfed]=

13




10 Abel DEFEFERICIEN 5 R EEH

TR Z an(z—c)" DR MEA LD H % 1 29 TPCRT 5 7% 61X, Z DFEMEIT “Stolz D

n=0
AEIE T RIKRT 20T, MZZ 2 CTHEZBEETH S, £\ DD Abel DG E

T, Z3UT LD,
™ 1 1 (—1)1

% EDRALTLRROGEEHTZ %,
HlZIE c=0, 20 =R DEA.

[1—=2/R|
Oy = C <R, ——<K
K {Z € |Z’ 3 1— ’Z|/R
THDHN, ZHETREIVIHITBLRDEALH 1 ?
\
stolz[K_, R_] :=
Block[{gl, g2},
gl = ContourPlot[x"2 + y~2 == R"2, {x, -2 R, 2 R}, {y, -2 R, 2 R}];
g2 = RegionPlot[
X2 + y°2 < R™2 &&
Abs[1 - (x + T y)/R]/(1 - Abs[x + I y]/R) <= K, {x, -2 R,
2 R}, {y, -2 R, 2 R}]; Show([gl, g2]
]
R=1
Manipulate[stolz[K,R],{K,1,10,0.2}] )

FH L. Mathematica 219 F T, Qx BEIVIHIEZ L TWED, BIZRSTLoT0wi
Dol (FARICEHELSDZRVITINE, Lo tEZATH»55DTH LT, iRl
ZoTlEwkIneE, MELTVWE L%, ).

11 BRESOERRE

LUN D Dz Ko &,
(1) C:z=t+i* (t€0,1]) £T5EE [ :/Rez dz (2)ceC,r >0 neN,
c

&z:mwﬁwemﬂﬂkﬁék?QZ/ww&l6Mﬁ%1+m&%ﬁﬁ%c

N

ETHLEL :/Imzdz (4) B 2| =1 O F¥0%E -1 26 1 TR ELHIfRZE C
C

L¥BEE I - /Edz (5) RO EATEO M % KD 1o T 3 1li% ¢ LT3 %
C

I5:/|z|dz, ]6:/(22+3z+4)dz
C c

14
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[ ~]
T
1

2: K ZRELSTHEENTHEET

z=t+I t72;
I1=Integrate[Re[z]D[z,t],{t,0,1}]

z=c+r Expl[I t];
I2=Integrate[1/(z-c) D[z,t],{t,0,2Pi}]
I2a=Integrate[1/(z-c)"n D[z,t],{t,0,2Pi}]

z=(1+I)t;
I3=Integrate[Im([z] D[z,t],{t,0,1}]

z=Exp[I t];
I4=Integrate[Conjugate(z] D[z,t],{t,Pi,2Pi}]

zl=t;

z2=1+1%t;

z3=1+I-t;

z4=T-1%t;

I6=Integrate[Abs[z1]D[z1,t],{t,0,1}]+Integrate[Abs[z2]D[z2,t],{t,0,1}]
+Integrate[Abs[z3]D[z1,t],{t,0,1}]+Integrate[Abs[z4]D[z2,t],{t,0,1}]

flz_] =z"2+3z+ 4

16 = Integrate[f[zl] D[z1, t], {t, 0, 1}] +
Integrate[f[z2] D[z2, t], {t, 0, 1}] +
Integrate[f[z3] D[z3, t], {t, 0, 1}] +
Integratel[f[z4] D[z4, t], {t, 0, 1}}




B () =242 D=l OLSE he2mintl OEE =0 (3) = @)

2.3
-1
Li=mi (5)1;=——(V2—1+log(1+2)) (6)Is=0
Mathematica 1, (5) ® log(1 + v/2) % ArcSinh[1] & #/RT 3, TrigToExp[] %3 &

log TERL TN,

In[ ]:= TrigToExp[ArcSinh[1]]
Out[ 1= Logl[1+v/2]

® @ BIARER-9 100% v |

nesl= 2 =t+I tA2;
Il = Integrate[Re[2z] D[z, t], {t, 0, 1}]

1 2i
Out[66]= — + —
2

3

Clear[c, r]

n72l= 2 =c+r Exp[I t];

I2 = Integrate[l/ (z-c) D[z, t], {t, O, 2Pi}]
out[73l= 2 1 77
in74:= I2a = Integrate[l/ (z-c)*n D[z, t], {t, 0, 2Pi}]
out7al= ConditionalExpression[0, r == 0]
n7si= z = (1 + I) t;

I3 = Integrate[Im[z] D[z, t], {t, 0, 1}]

1 i
Out[76l= — + —
2 2

n77= 2 = EXp[I t]3
I4 = Integrate[Conjugate[z] D[z, t], {t, Pi, 2Pi}]
out[78]= 1 7T

DTEBELTVWEY : AE | D IK —RHISERK £ LTES

RloRE v EEE  EX (v (9 BlcEs N
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In[145]:=

Out[149]=

In[153]:=

Out[153]=

In[155]:=

In[156]:=

In[157]:=

Out[157]=

zl=1t;
z2=1+Ixt;

z3=1+I-t;

24=T-Ixt;

I5 = Integrate[Abs[z1] D[z1, t], {t, 0, 1}] + Integrate[Abs[z2] D[22, t], {t, @, 1}] +

Integrate[Abs[z3] D[zl, t], {t, ©, 1}] + Integrate[Abs[z4] D[z2, t], {t, 0, 1}]

[,4,;)4. [74-1—) (\/7+Arc5'inh[l])

Clear[f]

flz_]1:=2z"22+3 z+4

16 = Integrate[f[zl1l] «D[z1, t], {t, 0, 1}] + Integrate[f[z2]

Integrate[f[23] ~D[23, t], {t, 0, 1}] + Integrate[f[z4]

[¢]

=

17

D[z2, t], {t, 0, 1}] +

D[z4, t], {t, 0, 1}]



12 BROEHRMNLBER (RENE—)
BT B,

phiO[t_]:={Cos[t],Sin[t]l}; h

phii[t_]:={3Cos[t],28in[t]};

Flt_,u_]:=(1-w)phiO[t]+u*phil[t];

Manipulate[ParametricPlot [{phiO[t], phill[t], F[t, ul}, {t, 0, 2 Pi},
PlotRange —> {{-3, 3}, {-3, 3}}], {u, 0, 1}] y

phi1lt.]:={1/2,0} &9 5 &, ELMM T, BRI {(1/2,0)} THH, M 22 +y*=1%1
R(1/2,0) ICEBT 52 LiICk 5,
Y EREEBZH-oTHwARWDT, EEAITAHS,

Clear [phiO,phil,F] )

phiO[t_]:=Exp[I t];

phil[t_]:=3Cos[t]+2 I Sin[t];

Flt_,u_]:=(1-u)phiO[t]+uxphil[t];

z2xy[z_] :={Re[z],Im[z]}

Manipulate [ParametricPlot [{z2xy[phiO[t]],z2xy[phil[t]],z2xy[F[t,ull},

{t, 0, 2 Pi}, PlotRange -> {{-3, 3}, {-3, 3}}],
{u, 0, 1}]

_ J
SE 3R

1]
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