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4-1. y BT SEAT R E V O — RN OEERT VU v IV RD K.
(fi#)

dw

T:u—iv, u=0 v=V, w=-iVz
z

42 BERT VYN w=2242 DFENDEDH S, HERT VU v, FHoOBEEZRD L.
F72(3,2) 1B Dz, y HHEOFEHK DB K OHEXHE % %Ko XK.
(fi#)

w=2"+z= (e +iy)’ + (@ +iy) =2 + 2 -y’ +i(2zy +y)
p=2"+x—y> Y=2ay+y
dw

d—:2z+1:2x—|—1+2iy, u=2x+1, v=-2y
2z

At point (3, 2), wu=7 v=-4, V=81

43 BERT Vvl w=(14i)z DN DHS. HERT ¥y, OO, =,y
Fi 1A DR B 43 e O 3 7% Skeb K.
(fiE)
w=(1+i)(z+iy)=z—y+i(z+vy)
p=x-y, Y=z+y, d—wzu—w=1+i

dz
u=1, v=-1, V=141, o= -45°

4-4. BERT VY Y VDB ROATRINDTENIZOWTHIAE L.

(1) w=aze ““(a>0), (2)w=2z"(n=1/2)
(fi#)

dw .
(1) =— =ae™® =a(cosa —isina) =u—v
dz
u=acosa, v=asina, V =a
(2) z=7re?, w=p+ip=r"e" =r"(cosnb + isinnf)
p=r"cosnf, P=r"sind

1 0 0
Forn= > <p=r1/2cos§, w:rl/Qsin§

4-5. @72 U KGR T, WMNDOREEN ¢ =22y THZAOND L E, HERT VI vILEB
FOEBRT VvV zRD L.



)

U*—aw*2x*—a(p v*—aw*fQ 77390
oy T ox O yi@y
_ Oy o

dp = axder aydy

p=2"—y’+c, w=p+ip = (2" —y*) + 2wyi = a2’

4-6. HERT V¥ w=—ilnz+2z THEASNDMAIUZDNT (1) ZHIFE S WS RIDIR
NxfazbEzd0h. 2) HERT VY LERNOBEHERD L. 3)r=1, § =37/2
2B T HHEEERD &

(fi#)

(1) Circulation + parallel flow

(2) w = —iln(re?) + 2re? = —ilnr 4+ 6 4 2r(cos § 4 isin h)
= (04 2rcosf) +i(2rsinf —Inr)

p=0+2rcosf, Y =2rsinf —Inr

dw i 1 .
e ——;+2—2—Z;(COSQ—ZSIH9)
3m dw . .
Atr—l, 0—7, 5—2_2{0—’6(—1)}—3, V=3

4-7. BUTRT LS AP ENSHE CERE b ) OYERD E2RWT WS, HERT VY ¥
VB XORNWOBEEZ RO K. £ZEOMHIIED CORMNTHE LTOBEARMAELD a & b
L DOBMRERE. 72720 o 3WEBHRHDOFEET 5.

(fi%)

w=p=1), w=Uzn+—), zn=2"

w=U("+—, 2z"=r"eind =r"(cosnf + isinnd)
z
2

w = U{r"(cosnf + isinnf) + a—)(cos nf —isinnb)}
T-n

© = Ur™(cosnf + a®r~?" cosnb) = Ur" cosnf(1 + a’r—")

Y = Ur™(sinnb — a*r~?"sinnf) = Ur™sinnf(1 — a®r—2")
0

Uy = 37(16 =nUr" ' cosnf(1 — a*r—2n)

Ur) A(r=b, 9=p—n/m) = NU" 11 —a’b—2n) =0, b= al/m

4-8. BIZRT L5748 da DRI DV a 2ME 2 H b, »OEREZ L OMNADH 5. (1)
MNDOERRT vV aRD K. (2) FATHRN ( w-FH) 25 FRIZED GE&BKEZRL,
o E ATy FHE K. (3) FIROBGGIZEIE R B X DI L7z e EDERIEE 2 KD K.



)

2 T . 2
w=U(z + CL) - Z—lnzl, 29 = 21€"%, 2= 29+ @
21 2 22
dw dz dza _
dzy dze dz
dw a? ir
a=v1-%)- =0
dz ) ( z%) 22
At point A, z=2a, 2o =a, 2z = zee * =ae
dw a? i
ya=U@1- ) _ =
dzy Ja ( a2e*2w‘) 2mae—to
U 1— 2i\ _ "7 i« — O
( ™) 27rae
Ule o — gty _ = —
(e ) 2ma
i

U(cosa —isina — cosa —isina) — — =
2ma

I'= —4raUsina (T': negative)

4-9. ¥ o OO Eb D 2 FIFRNDPEE TENENTRN TN,

z i y BB L OHEE

K LOREENME U TR LUTRE. 2) 2 i LT 2= —a, v = —2a KOESIHREK

ZRD K.
(fi#)
O —va-L —va- 54
dz 22 r2e240
On the x —axis, 0 =0, m, e 2™ =1

2 2

a _ u a
U(l—?):u—w7 v =0, E:(l—ﬁ)
r=vy, Oziz, e W =
2
2
v =0, %:(1+%, %"zzsme
P — Poo V2
2 :7:1——
( )CP (I/Q)pUQ (U)
a2
Onthea:—axis:Vzu:U(l—ﬁ)

Cy=1{1-(1- %))

. a’
x:—a.C’p:{l—(l—aﬁ)}zl
2
) _ a® 9y 7

4-10. HE U O—HRENAHIZ, R -T OfE v =a IZHE Q DRESHULLEH 555, 2 =0

DIZIEAT B &RD L. (N, WA, p73)



)

ir Q
—Uz— —1 = In(z —
w=Uz 5 2 + o n(z —a)

dw il Q
E—U—%—&-%(z—a)
dop_p I @ wr_ v, _wq g
dz 47222 4An2(z—a?) 7wz w(z—a) 27w%2(z2—a) 27m%az

. ip [, dw., ip. U IQ . Q
F,—iF,=— ¢(—)%dz = —2mi(— — = —ipl(U — =

Yy T %(dz) T mi( T 271'2a) b (U 27ra)

Q
F, =0, F,—=plU——
v = PL( 27ra)

4-11. ZRIERT VIV v VRNIZEWT, 2 =012 Ty, z =a 2 Ty, lERVHBZ5E, 2 =0
BLY z=a OIIEAT 2% RKD K.

(fig)
I )
w:—;—; nx—g—ﬂzln(z—a)
dw - ZFl ZFQ
dz 27z 27m(z—a)
(dﬂ)Q o F% F% F1F2 Flrg
dz’  4r222  4n2(z—a)?  2n%2a(z —a) 27m2az
. ip dw ip_ I'1T9 pl'1 Ty
S Hu=5 (dz) FT 9 Mo, 2ra
pl'1 s
F,=— , F,=0
2ma Y
. Zp dw 9 Zp ,—Flrg pF1F2
S Py =7 7{( dz) F T M o, 2ma
pF1F2
F, — . F,=0
2ma Y

4-12. BRRT VY VDRIRATRINIFNORER T Vo v V&R L. (R, kD
%, p7l)

(1) w= 522, 2) w=1i22, (3)w= %
(fi#)
(1) w= %(%Liy)2 = %(wQ —y + 2ixy)
o= 3= vy

(2) w=i(x +iy)? =i(2? — y* + 2ixy)

1
¢ =2izy, Y= 5(172 — %)

1 T — 1y
3 = =
(3) w x+iy  x?+y?
— i e y _
@_I2+y2’ ¢ x2+y2



4-13. BED S o OFFEHIZREHB LA H S L &, ZOBIZEHATIEFENZRD X.

DOEMDESF p, £ T 5. (Schaum’s, p127)

(fi#)
w=m{ln(z+a)+In(z—a)}, w=m{lnZ+a)+In(z—a)}
dw dw 1 1 1 1
2 _ dwaw o i
C dz dz m(z—|—a+z—a)(5+§—a
z=cT+1iy, Z=T—1y
V2= dm?(a® + 4?) , P lye_po
WP 2@ el o2
oo 1 o0
F:/ (p—po)xzody:—ip/ (V)xzody
oo 2
Yy —Y 1 1Y
:—2 2 d = — t z
o /,oo e T o@ ) 2
_ 2, T __PQ2 . Q
= ~2pm (2a)_ 4ma (m = 27r)

7277 URBE

4-14. W H B E %2 & D —FRPATIR O HIZ B L N AL O MR IZEER D H 5 & &,

FERARIZMEF T 2 1% ke XK. (HR Vallentine, p260)

(f#)
dw . A B
:Ula — —_— “ ..
dz € +z+z2+
- b
szemz—Falnx—;—i—---
__ir
T 9x
d TUe' A A
(—U))Q:UQeQioz—Z c = A, 2
dz Tz z 22
Alz_iI‘er‘
T
T 7o )
Fx—Fy:—ﬂ'pAlzTrpl c = —il'pUe
F,=0, F,=-pUT (a=0)

4-15. & W SEAT R — R U OFIZ@E» N2 1% o ODHREO T LV IERLEH D E, H

MIZERS 2 hE ko & (HE, iiikJ1% k p79)

(%)
a? i
= Lo
w=U(z+ ; 27r) nz
dw _ ( aj) _ i
dz 22 21z
dw 5 9 a? 4, T2 a”, i’
Dye_pra-% (1 - L)
(dz) ( 2) + 4222 ( 22)2772
Ul T iUa?T  UZ?a*
=U? - — — (2U%* -
Tz ( 4242 T2 z4



UT
r,—-F, = pﬂ'£ =1pUT"
m
F,=0, F,=—ipUl'

M +iN = inp(2U?a* — 472)

4-16. BUIRT KD BmARN & 0, ZOFNAL S WS MOz illA G HOE 726 O
T FEBESEDERRT v vERkDO K. (Purdue)

(fi%)
Parallel flow 4+ source + sink flow
w:iUszmania2
Z — aq
_ _ , _ _Q
a1 =0, ax=34+4i, U=4m/s, m—2—
m
54 3+4i
w=14dz+ —In(1 — + Z)
™ z

417 HERT VYLD w = 3223 TEINBFNIZBWT 2 #IZR-> CTOEE S %
R, HEL =1 1B 3EERFBEETIZL S,

(F#)
dw =278 =9z +iy)"V/?
dz
On the x — awis : d—w =277 1/3
dz

up=2atzx=1, u:ulx_1/3

4-18. BT AT R —BEFEHIC IR E U A (—a, 0) 1, FAURE DIRWVIAAD (a, 0) IZH D
L&, Rofizkd k. (1) HERTFUY YL, (2) HERT VY v LB XOHRNAOER, (3)
EEDSIZB T B, (4) KA.

(fi%)

(1)w=Uz+mlnz+Z:Ur(cos@—!—isin&)—&—mln:—l—im(92—91)

- 2
(2)¢:Urcosﬂ+mlnr—1

T2
P =Ursinf —m(02 — 61)

dw m i i
(3)£:U+z+aiz—a’ zta=mnel, z-a=1y
d
LU+ @(cosﬂl —isinfy) — @(00592 — isinfy)
dz r1 9
uzU—i—mcos&—mcoseg, vz—msin&—i—msin%
T1 T2 1 T2
B v=u-24+2_p
T2

Stagnation point is on the x — axis,



U — — — =0
(rs TSJra)
2m_~_1
rs = a\/ —

alU

4-19. BERT VY IVPROR TR INBTNOHERT > ¥ v ILE L RN OEEE R

o XK.

1

(1) w=aze™ (a>0), QQuw=2"(n==), 3)w=—-5ilnz+3z, (4) w=2z+3Inz

(f#)

2

(1) Parallel flow with 8 = «

w = ar{(cos(d + a) + isin(f + a)}

p =arcos(d + ), ©=arsin(d+ )
dw _ ae'® = a(cosa + isina) = u — iv
dz B B
u=acosa, v=-—asina, V =a

(2) Corner flow with 6 =27

z=re?, w=p+ih=r"e" =r"(cosnb + isinnh)
p=r"cosnf, P =r"sinnd

1/2

1
Fornzi, p=r"'“cos—, ¢:r1/2sin§

(3) Parallel (U =3) + cz’chulation (T =107) flow

w = —5iln(re’) + 3re’ = —5Inr + 50 4 3r(cos 0 + i sin )
@ =050+ 3rcosf, 1 =3rsinf—>5Inr

(4)w = 2re™ 4 31n(re?)

@ =2rcosf+3Inr, P =2rsinf + 36



