4-1. y BT SFAT 3 V O =N DERLRT V¥ v LR XK.
(fi#)

d
—w:u—iv, u=0, v=V, w=-iVz
dz

42 HHERT VvV w=22+2 DML H 5. HERT V¥ v, OB EZRD K.
728 (3,2) 2B D o, y HAIDOHERS S & O HEE % % kD L.
(%)
w=22+z=(x+iy)?+ (z+iy) =2+ 2 —y* +i(2ry +y)
p=a+z -y’ Y=2y+y
d—w:2z+1:2x—|—1+2iy, u=2r+1, v=-2y

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

4-3. BERT VYV w=(1+i)z DENDH 5. EERT Vv, BOOBEE, =, y
Ji TR DR R 43 e O R 3 7% Skeb K.
(fig)
w= 1+ (z+iy) =z —y+ilx+vy)
p=x-y, Y=x+y, gﬂ:u—wz1+i

dz
u=1 wv=-1, V=141, «o=-45°

4-4. HERT VY UVDBRDATEREINSHIUIZ DWW THAE 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=71e?, w=p+ip=r"e" =r"(cosnb + isinnf)
p=r"cosnf, P=r"sind

0 0
Forn= 2 <p=r1/2<:os§, wzrl/Qsinf

4-5. #@72 URITHENT, WO ¢ =22y THEAONL L E, HERTF VI vILE
FUOEERT Vv L ERD X,



(f#)

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

dp = axder aydy

o=a—y +ec, w=p+ip= (22— y?) + 2zyi = a2’

4.6, EEAT Vv w = —ilnz+2z THASNBIHIUZONT (1) THIFE S5 WS B
NxfAazbEZE00n. (2) HERT VI Y LERNOBEHERD L. 3)r=1, 0 =37/2
ZHB IS HEERD K.

(f%)

(1) Circulation + parallel flow

(2) w = —iln(re?) + 2re® = —ilnr + 6 + 2r(cosf + isin 0)
= (6 + 2rcosf) +i(2rsinf — lnr)

w=0+2rcosf, Y =2rsinf —Inr

dw 1 1 .
= ——;4—2—2—2;(0059—1511&9)
Atr=1, 0="2T, %%:2—HO—W4H:& V=3

?7

4-7. BIZRT LD ICEP T SMHE CEE L) OYED EZIRWT WS, ERT V¥
LB LIOHRNWDOBEEERD L. T-EOMHIZHES TORNTHELETOEREMEXID a &b
OB ERYE. 72770 o ZEHHOYEET 5.

(fi#)

w=U(z"+ Z—), 2" = r"e™ = 1" (cosnh + i sinnf)
2
w = U{r"(cosnd + isinnb) + %(COS nb — isinnh)}
¢ = Ur™(cosnf + a*r~?" cosnf) = Ur" cosnf(1 + a*r—")
= Ur"™ cosnf + Ua® cosnfr ™"
Y = Ur™(sinnf — a®>r~*"sinnf) = Ur™ sinnd(1 — a®r—2")

0
=22 — nUr cos nf(1 — a’r—2")

T o
U’I”)A(r:b, 6=B=n/n) = nUbn_l(]_ _ a2b—2’n) — 0’ b= al/n

4-8. BIZRT & D78 da DRI DV a &2 v b, POEEREZ L OMNEDHS. (1)
MNDERRT VvV aeRD K. (2) FATIRAN (w-FH) 25 FHRIZE D BHREBRERL,
POWNE ATy FREK (3) PROBIGZKANR L B XS Uz EDFEREEL &2 KD K.



(f#)

2 T .
w=U(z + a—) — Z—lnzl, 20 = 218", 2= 129
zZ1 2
dw dz dz
dzy dze dz
dw a? ir
—Na=U(1-—)— =
dzy ) ( z% 27wz
a2
At point A, z=2a, zo =a+ — =a, 21 = z2e"
a
dw a? il
—IJa=U(1 - —) — — =
dz ) ( a26*2w‘) 2mae—to
. ir .
U(l — 2iy "7 o _
( ™) 27rae
Ule i — gty _ = —
(e ) 21a
i

U(cosa —isina — cosa —isina) — —

2ma
I'=—4raUsina (I':

negative)

a2

_|_7
29

—i

ux:ae

4-9. ¥ o OHMD EH Y 2 FFRAPEE TENEGANRNT WS, (1) o il y s X0
MRE EORES % U TRAGTELTRE. (2) 2 8 LT 2= —a, 2 = —2a KDEN

¥ ERD XK.
(fig)
R [ gy
dz 22 r2e2i6
On the © —axis, 6 =0, 7, e 2™ =1
2 2
U(l—%):u—iv, v=0, %:(1—%)

r=y, 9::I:E, e~ = 1

2
u a? vy .
v =0, E—(l—i—?, ﬁ—QsmH
P~ Peo Vi
2)Cp == =1-(+=
2
Onthex—am’s:V:u:U(l—a—z)
2
a
Cy={1-(1- 5
a2
r=-a: Cp,={1-(1-—=5)}=1
2
_ _ a® oy 7
x:—2a.Cp—{1—(1—4—2)}_1—6

4-10. HE U O—FRENFIZ, 1B -T DL 2 =a 128X Q OREHE LA HE5E,2=0

DT B h &R &, (K, #IkH%E, pT3)



(f#)

I
w:Uz—Z—lnz—&—an(z—a)

; 27rF 2T
w i
U %z+%é2@

2 2 , , .
(%)2 =~ 4:222 + 4772(62— a?) % + ﬂ(gi?a) + 2#221(—‘2'@— a) 2177222
Fo—ify =2 §(Eae = Lo - 2Ly —iprw - %)
F,=0, F,=pl(U- %)

4-11. ZRIEXRT VI Yy VRNIZBWT, 2 =012 Ty, z2=a IZ Iy THRPDBH5E, 2 =0
BEF z=0a OWMEHTEI1ERD .

(fig)
ZFl iFg
= e - 22—
w 5 5 n(z —a)
w n h
dz 27z 2m(z—a)
(dﬂ)Q _ F% _ P% _ F1F2 FlFQ
dz’ — 4m222 4r2 (z —a)? 2n%a(z—a) 2w2az
. dw _ip F1F2 pl' Ty
SRR A ]{(dz) 2 “or2g oma
pl'ils
Fy=— P, =
z Il y =0
d ) -1 r I
At z=a, F, szf— (—w)dz:%m' A e )
dz 2 2m2q 2ma
pl'1ls
F, = . F, =
2ma y =0

4-12. BRERT VY v VDPIRATEKINSWNDORERT o v Lz RO K. (BE, ik
%, p7l)
(1) w= 52'2, (2) w=12%, (3)w=—
(fi%)

1 )
5(:52 —y? + 2izy)

(1) w =5 +iy)? =
p =50 =y, ¢=ay
(2) w =i(x +iy)* = i(2® — y* + 2izy)

1
p=2izy, V=" —y?)

1 .
Buw=s——=—""
z+iy 2+ y?
- _r ___ Y
L IR ¥ 2+ 12



4-13. BEp S o OFFFEHCREH LD S & &, ZTOBIIMEMAT 28 % KD K.

DOEMDESZ p, £ T 5. (Schaum’s, p127)

(%)

w=m{ln(z+a)+In(z—a)}, W=m{ln(z+a)+InEz-a)}
dw dw 1 1 1 1

2 _ dwaw o +

 dz dz m(z—|—a z—a)(2+5—a

z=x4+1y, Z=x—1y

2 _ 4m?(2® + y?) P lvz _ Po
P 2@ @ ral 572

(o) 1 oo
F :/ (P = Po)z=0dy = _ip/ (V) z=0dy

e} 2
y -y 1 1Y
= —2pm? dy = —tan~' Z
P /m P +a22? T 2+ ¢?) TR
PPV YA )
= —2pm (Qa)_ 4ma (m_27r)

7277 UBE

4-14. x 2 & 2 E 2 3 D — BT IZE» N AR ER T OFRRIKICIERY H 5 & &,

HRBIZIEAT 2 2Kk L. (HR Vallentine, p260)
(fig)
dw

7_Ui0‘_~_é+§+
dz € z 22

; b
w=Ue%4+alnx——+---
z

__x
2w
d NI A A
(50 = U%e2ia — “—— = A+ ZL 4 2
dz T2 z 22
A = _zTUem
T
TUe' .
F, —Fy,=—mpA; = 7TpZ c - —il'pUe"
T
F,=0, F,=—pUT (a=0)

4-15. x BT SEAT 2 —FRIRE U OHFIZEP N B o OFBOEFHL O IERT s L &,

FAECER S 2z ko k. (HE, iiikJ1% k p79)

(i)
2 i
w=U(z+ az)2_ ;—ﬂ_lnz
= =
; 2 2.4



UT
F, — F, = pr— = ipUT
iy
F,=0, F,=—ipUT

. . r
M"_@N:Zﬂ'p(?U? 2—4771_2)

4-16. BUZRT KD R L D, ZOFNBE S WS RO EMAEGDEZE DD
T FEBELSEDERRT v Va2 RkDO K. (Purdue)
(fig)

Parallel flow 4+ source + sink flow
Z — a9

w=1iUz+ mln
zZ — aq

2 4 4
a1 =0, ax=3+4+4i, U=4m/s, m:Q: T :5

21 21
3+ 4i)
z

54
w =14z + — In(1
™

417 BERTF VUYL w = 3223 TRINBFENIZBWT ¢ BllIZR-> TOREN %
R, HEL =118 3EERREETIZL S,

(f#)
dw _ 22713 = 9z +iy) /3
dz
d
On the x — awis : W 24~ 1/3
dz

up=2atzxz=1, u:ulx_l/?’

4-18. B2 AT R — BT HIC IR E H U A (—a, 0) 1, FAURE DIRWVIAAD (a, 0) IZH D
LE, ROMEERD K. (1) BREET VI vIL, (2) HERT VY v ILE X OHNLOBE, (3)
ARORITBI 23 E, (4) .

(fi%)

zra_ Ur(cosf + isinf) +mln L —im(fy — 61)
zZ—a T2

() w=Uz+mln

(2)¢:Urcos9+mln%

Y =Ursing —m(0s — 61)

@ L =vs T e, a=rf
C(%]:U—l—%(cosel—isinel)—g(coseg—isinﬁg)
u:U—i—mcosGl—mcong, v:—msinﬁl—i—msinﬁz

1 T2 1 T2
m m
BV=U-—+—=0
1 T2
Stagnation point is on the x — axis,



U— _—— =
(rs Tnga)
2m_~_1

re =a\/ —
aU

4-19. BERT VY VPRORTRINBFENOHERT > v IV E X RN OERE R
o k.

(1) w=aze"™ (a>0), (2QJw=2"(n==), (3) w=—5ilnz+32, (4) w=22z+3Inz

(fi%)
(1) Parallel flow with § = «
w = ar{(cos(d + ) + isin(d + a)}
p =arcos(d +a), ©=arsin(d+ )

dw i .. .
— =ae'* =a(cosa + isina) = u — v
dz

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, Y =r"sinnd
Forn= > p= rl/zcosg, P :rl/zsin§
(3) Parallel (U = 3) + circulation (I' = 107) flow

w = —5iln(re’) + 3re? = —5Inr + 50 4 3r(cos 0 + i sin )
@ =>50+3rcos, 1=3rsind—>5Inr

(4)w = 2re’ + 31n(re'?)

p=2rcosf@+3lnr, ¥ =2rsind+ 360



