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M4 (1) ATDK f:Q - CITHLT, f DFEHK - B u, v Z2KD, 216 2R LT, Cauchy-

Riemann A2 D 72> 2 & 2D o X,
(a) f(2) :% (Q=C\{0}) (b) f(z)=€"(z€C) (c) f(2)

(2) f(2) = (3)® (z € C) FIEAITR W C & %R,

e —e

21

—1z

(@=0)




o+ yi) = 1 B (x —1y)? -y =2y -y 2wy
v = (x+iy)? (v +dy)2(z —iy)? [(z + iy)(z — iy)]? (22 y2)2 (22 4 y?)?
THHDH
u(z,y) = Re f(z + 2)—M v(z,y) =Im f(z + z)—i
Y) = Yy _(I‘2+y2)2’ Y) = Yy _(x2+y2)2.

(2®+92)? 20— 2%+ y?) - 20 (2® —y?)  2z(a®+y°) —da(2® —y?)  22(3y* —2°)

Ug

(22 + 12) (.21:2+y2)3 (:U2+y2)3 ’
I ) (=29) =222 +4?) 2y (P —y?) _ —2y(@® +yP) —dy (2 —y) _ 2y(y* — 32?)
Y (I2+y2)4 ($2+y2)3 ($2+y2)3 )
2 22,_2 — 9 (g2 2). (22) - (=2 ) 2 2 812 (322 — 12
_ @ 4y) (2y) —2(af +y7) - (22) - (20y) | 2y (a° 4y7) 827y 2y(32° — ¢
' (a2 +y?)"* (2 +12)° (a2 +y2)°
s y) - (=22) —2(2® +47) - 2y (“22y)  —22(a® +4P) + Buy*, _ 22(3y” — )
! (2 +y?)* (2% +y?)° (% + ¢’

THDDP6, MEDPIC u, = vy, uy = —v, DIRY LD,

f(z 4 iy) = €*(cosy + isiny)
ThHsH0r5
u(z,y) = Re f(x +iy) = e"cosy, wv(x,y)=Im f(z+iy) = e"siny.
W ZIZ
u, = ecosy, wu,=—e"siny, v, =e"siny, v, =e€"cosy

THHD5. MEDIC uy = vy, uy = —v, DD LD,

1, ... o —
f @ +iy) = — (¢) — gmitetin)) = Z2

—y+ix _ y—iT
2 > (¢ )

= %Z (e7¥ (cosz + isinz) — e’ (cosx — isinx))

ey —e™ +€y+€_y )
={———COST + ————sinz
2 2

= sinz coshy 4 ¢ cos x sinh y
ThHsH0r5

u(z,y) = Re f(x + yi) =sinzcoshy, wv(z,y) =1Im f(x + yi) = coszsinhy.

uy = cosxcoshy, wu, =sinxsinhy, v, =—sinzsinhy, v, = cosycoshy

THD06., MEDPIC up = vy, uy = —v, DILDILD, =



2) f(z)=Z)° THBDS, rycR ETBHES
flx+yi) = (@ +yi)’ = (x —yi)’ = 2° = 32” - (yi) + 3w(yi)* — (yi)® = 2° — 32%yi — 3wy® + y’i
=2 — 3xy® + (=32%y + y°)i.
WZAT f DFEH - B2 u,v £T5 L
u(z,y) = 2° — 3zy®, v(z,y) = =37y + 1.

nno
Uy = 31 — 397, uy, = —6xy, v, =—6xy, v, = —32% + 332

b L f 2RI 61, Cauchy-Riemann T2 u, = vy, u, = —v, 3L D 2DODT
=y =0, zy=0.

Do rx=y=0 T%bb 2=0%2DZWT, Cauchy-Riemann HFFERIZMIZL 2>, 2T f
i3 C CIEHICIE AV, (F 12 0 CRIGTITHETH 325, 2 LSO S CI M TTHECIE 72\, )
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BOMTHMATEETH S L VIEKTH S,



Mathematica TERE

flz_1:=1/z"2
ulx_,y_]:=Simplify[ComplexExpand [Re [f [x+I
vIx_,y_]:=Simplify[ComplexExpand [Im[f [x+I
{ulx,yl,vix,yl}

Simplify[D[ulx,y],{{x,y}}1]
Simplify[D[v[x,y],{{x,y}}1]

f[z_]:=Exp[z]
ulx_,y_]:=Simplify[ComplexExpand [Re [f [x+I
v[x_,y_]:=Simplify[ComplexExpand [Im[f [x+I
{ulx,yl,vix,yl}
Simplify[D[ulx,y],{{x,y}}]1]
Simplify[D[v[x,y],{{x,y}}]1]

flz_]:=(Exp[I z]-Exp[-I z])/(2I)
ulx_,y_]:=Simplify[ComplexExpand [Re [f [x+I
vIx_,y_]:=Simplify[ComplexExpand [Im[f [x+I
{ulx,yl,vix,yl}

Simplify[D[ulx,y],{{x,y}}]]

Simplify[D[v[x,y],{{x,y}}]]

yl11]
yl11]

yl11]
yl11]

yll1]
yl11]



