M

BUASAR ) 2 R (4)

4-1. y BT AT REE V O —RRIRNOEERT V¥ v L2 KD K.
(fiEt)

dw

—=u—w, u=0, v=V, w=-iVz
dz

42. BERT VY IN w=2:242 DRENDEDH L. HERT Vv, oKz kD L. £
7285(3,2) BB 2, y AHOEEED B & OMhHE % 2 KD XK.
(fi#)

w=22+z=(x+iy)?’ + (x+iy) =22 +z—y? +i(2zy +y)

p=a+x—y°, Y=2ay+y

d

é9:2z+1:2x+1+%% wu=2c+1, v=—2y
zZ

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

43 HRERT VYV w=(1+41i)z DRNAVH 5. HEXRT ¥ vb, MNOBK, =, y Ji
DA p oy B O % SR8 &
()

w=(1+i)(z+iy) =z —y+i(z+y)

d
o=r—y, Vv=z+ty - —u—jv=1+i
dz

u=1 wv=-1, V=141, a=—-45°

4-4. ERT VY v VIR DA TR I N HENIZ DO WTEIARE K.

(1) w = aze (a > 0), (2) w=2"(n=1/2)
(fi%)

d
(1)d—w:ae*a:a(cosa—isina):u—v
z
u=acosa, v=asina, V =a
(2) z=re?, w=p+ith =r"e" = r"(cosnf + isinnb)

p=r"cosnb, 1 =r"sinf

0 0
Forn= X wzrl/Qcosi, w:rl/Qsin§



4-5. 72 U RITIRN T, WODOBED o =220y THRAOND L E, HERT Vv ILB X UOHE
ERTF UYL ERD K.

(fg)
_w_, % O _ 9
u_(‘?y_zx_(‘?x’ YT 0 T 2y_8y
_ Oy dp
dp = 8xdx+ aydy

o=2>—y +ec, w=p+i= (2% —y?) + 2zyi = az?

4-6. BERT VYY) w=—ilnz+2z THAOLNDRNIZDOWVT (1) ZHIFE S WS EDFEH
ElAZDOELZEOR. (2) EERT YUy LeinoEBE RO L. B)r=1, 0=31/2 1
BT HEEZRD &

(fi%)

(1) Circulation + parallel flow

(2) w = —iln(re?) + 2re? = —ilnr + 0 + 2r(cos 0 + isin 0)
= (0 +2rcosf)+i(2rsinf — Inr)

p=0+2rcosf, 1 =2rsinf—Inr

) 1
%:—%+2:2—i;(0089—isin0)
3m dw
tr=1, 6 5 I i{0—i(-1)} =3, V=3

4-7. FUZRT KD IITEADP LS HE CEE b ) OYHERD EZ2IRWT WS, HERT VY Y ILE X
RN OBEEEKRD L. F-EOHIZIAD CTORNTHE LTOBERZMELD o & b & OEKRE
mE. 727U o IEEBHOYERET S.

(f#)

w=U(z"4+—), 2"=r"e" =1"(cosnf + isinnb)
2
w = U{r"(cosnb + isinnb) + ?—n(cos nh —isinnf)}
© = Ur™(cosnf + a*r~2" cosnf) = Ur" cosnf(1 + a*r~ ")
= Ur™cosnf + Ua® cosnfr "
Y = Ur™(sinnf — a®r~?"sinnf) = Ur"sinnf(1 — a’r—2")

0
vp = 2 — nUr cos nf(1 — ar—2")

- or
UT)A(T:I), 9:/3:71_/”) — nUbn_l(l _ a2b—2n) — 07 b — al/n



48 RIZRT LS 7% da DESOVHIC o B2EE 2B, HOFEELORNLSS. (1)
NOBHEKT VY vV ERD L. (2) TARN (w-FH) 55 VA B 2 BARBIRE R L, hod
NEZTy FHE. (3) TROEMICI AN 3 £ 512 L& X OMEEEE % R &.

(fi2)

2

.F ) 2
w=U(z + a—) — Z—lnzl, 20 = 218", 2= 129+ @
21 27 )
dw dz dz _
dz1 dzo dz
dw a? i
—Ja=U(1-—=)— =0
dzq Ja ( z%) 2wz
At point A, 2=2a, z9=a+ — =a, 21 =2ze *“=ae @
a
dw a? i
—)a=U(1—- —) — _ =
dz1 )a ( a2e—2"a) 2mae~ i
. T
U(l . eQza) o Leza =0
ma
. ; i
Ule '@ _givy _ = —
(e e) 2ma
i

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

I' = —4maUsina (I': negative)

4-9. % o OO o O 2 FEARNPHEETELAGNTRNT WS, (1) o Bl y B X CHFER
mEOHENAZ U TG L TRE. (2) 2 B ET 2 = —a, v = —2a MOESIFHREE K
O XK.

(figt)
dw a a
N —va-Yy=v1- -2
W =V 5) = V0~ 5)
On the x — axis, 0 =0, 7, e 2™ =1
a? . U a?
U(l—ﬁ):u—w, v =0, 5—(1—?)
T
— g =+ =2 _ 1
r y7 27
u a’? vy .
v=0, E:(l—{_?’ ﬁ:2sm9
P — Do Vo
200, = —~"r=1—(—
2
Onthex—axis:V:u:U(l—%)
T
2
a
G={1-(1-57)
) a’ .,
x:—a.Cp:{l—(l—ﬁ)}zl
2
. _ a9y T






4-10. HE U O—Radiz, fEER-T O 2 =a IZHRE Q DRESHLLHLEEE, 2=0D
WIZERT 2 &Rk K. (i, HiA%, pr3)

(1)
iT 0
—Uz— —1 = n(z —
w=Uz o nz+ 5 n(z —a)
dw il Q
dz =U- 21z + 2r(z — a)
(dﬂ)Q: 5 2 N Q? +z’UF+ UQ iTQ A
dz 47222 An?(z2—a?) 7wz  w(z—a) 2m2z(z—a) 27%az
1 1 1

2(z—a) alz—a) az

. ip [ dw ip. UL ilQ . Q
F, —iF, = 5 %(a)%lz = 52%2(7 - 27r2a) = —ipl'(U — —)

F,=0, F,=/pl U——;
Y ,0( 27m)

4-11. ZRIERT VY VRINUZBWT, 2 =012 Ty, 2=a 12 Ty TERDVDHZ5E, 2 =0 B X
z=a DWIZERAT BN %2KD K.

(fi#)
28 AN
= Sle - Z—2111(zfa)
27 27
do_ i
dz  2mz 27n(z—a)
(dﬂ)z T 2 [Ty Ty
dz 47222 4An?(z —a)?  27%a(z —a) 272az
11 1
2(z—a) a(z—a) az
ip dw ip. I'1Ty pl'1 Ty
At z = F,—iF,=— ¢(—)dz= =2 =
TR emt TS (dz> T Mg 2ma
pl'1ls
F.o= — _
“ 2ra ~ Y 0
. ip dw ip —InTy  pI'Ie
SO (dz) 2 2m2a 2ma
pl'1l's
F. =
v 2ra ' Y 0



4-12. HERT Vv VBN TRINIFENOEERT Vv vERD L. (R, FikIIE,
p71)
L -2
(1)w:§z , 2QQw=1iz*, B)w=-
(fi%)
1 T O B S
(1) w= §(x+zy) = i(x — Y~ + 2izy)

o=l —y?), Y=uy
(

1
o =2izy, ¥ =" -1
1 .
(3) w— x—iy
r+iy 2%+ y?
P2 ¥ 2+ 2

4-13. BEMPN S o OFFEICREHB LD S & &, TOBIMEHATIRFENE2RD K. 7= LEDHE

DI p, £ 5. (Schaum’s, p127)

(@)
w=m{In(z +a)+1n(z —a)}, @=m{In(Z+a)+In(z—-a)}
dw dw 1 1 1 1
2 _ dwaw o 1
- dz dz m(z+a z—a)(§+2—a)
z=z+y, Z=x—1yY
V2 — 4m2(a:2 + y2) P n 1‘/2 _ Po
{(@?+9°)? = 20°(2® —y?) + 0’} p 2 p
o 1 o0
F= ‘/_ (p_po)x:Ody = _ip/_ (V)wzody
o] 2 _ 1 y
pm Cw (y2+a2)2 y 2(a2+y2) + 2a an o
2
— —9om2( ) = R Q
pm (2(1) 4dma (m 27r)



4-14. x BT B B IHE % B D —BRPEATIRN I BN AL EW T OFRK IR R H 5 & &, FR
KIZIEAT 2 1%k L. (HR Vallentine, p260)

(i)

dw A B

— =Ue"® + -+ — ...

dz ¢ +z+z2+
; b

w=er‘z+alnx—;+--.

_r

o7

(@)2=U262ia—ZU€ ...:AO_|_71+72+,,,

dz Tz z 22
T Q

Alziz Ue

™

TU 16 )
vre = —ilpUe

Fy — Fy = —mpAy = 7p
F, =0, F,=-pUI (a=0)

4-15. x W2 AT —FRR U OFIZ@EP» N7 o OO EF O DIZERT Kb b & &, M
EAT 2 h%Ekd K. (HE, FAEIIF k p19)

(fi#)
2 T
w=U(z+ 2)2— ;T‘IHZ
e L
' iU a2 2.4
=U"- % - (2% - 47TI2‘Z2 ZZZQF + sz

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

M +iN = irp(2U%a* — )

4-16. FUZRT IO ARFMH LD, ZOHRNRE S WS HDFENEMAGOLE-E DO1HHE L.
FEBUEEEOERERT Vv IV RO K. (Purdue)

(fi)
Parallel flow + source + sink flow
w:iUz—l—man_a2
zZ — a1

27 x 4 54
o =0, az—3+4i, U=—dmfs, m— L 24

2 2T
3 +4i)

54
w=1idz+ —In(1 —
7r



417 BERT Vv VD w = 3228 TRINBFENIZBWT 2 B> TOEE N2 RE.
7270 c=1 183 HE2EERBEIZE 5.
(fi#)
dw
dz

d
On the  — azis : = = 2z71/3
dz

=273 =9z +iy) /3

up=2atzx=1, u:ulafl/g

4-18. B2 PAT 22— BRI IR EH U DY (—a, 0) 12, HUEE OBENARD (a, 0) IZHB L &,
ROfEZERD K. (1) BERT Vvl (2) BERT Vv LB LUOHRNOBEE, (3) RO
B DR, (4) B

(fi#)
(1)w:Uz—|—man+a:Ur(COSH—FisinG)—lenr—l—im(¢92—01)
zZ—a T9
(2)g0:Urc036’+mlnT—1
T2
Y =Ursinf —m(fy — 61)
dw m m ) .
(3)E:U+z+a_z—a’ zta=rel z—a=r¥
d
—w:U+m(cos&—isin91)—@(cos02—isin92)
dz 1 9
u:U—l—ﬂcosHl—mcosﬁg, v:—msinel—i—ﬂsinﬁg
1 T2 1 T2
@Wv=u-"+"=0
1 T2
Stagnation point is on the x — axis,
1 1
U—-m(— — )=0
rs Trs+a
m Ly
rs = a\/ —
s aU



4-19. BERT VY Y VP ROARATRINDZHENDOEERT V¥ v LB LR OBEEZ KD K.

, 1
(1) w=aze™ (a>0), (2) w=2z" (n:§), (3) w=—=bilnz+3z, (4) w=2z+3Inz

()
(1) Parallel flow with 6 = «

w = ar{(cos(f + o) + isin(d + «)}
@ =arcos(0+ ), 1 =arsin(d+ «a)

% = ae' = a(cosa +isina) = u — v

u=acosqa, v=-—asina, V =a

(2) Corner flow with 0 =27

z=re"  w=p+ip=1r"e" =r"(cosnb + isinnh)

p=r"cosnf, Y =r"sinnd

1/2COS§, P = r1/2sin§
(3) Parallel (U = 3) + circulation (I' = 107) flow

w = —5i1In(re?) + 3re? = —5Inr + 50 + 3r(cos § + isin )
@w=2>50+43rcosf, 1 =3rsinf—>5lnr

(4)w = 2re® + 31n(re?)

@w=2rcosf+3Ilnr, P =2rsind+ 30

1
F = — =
orn 5 p=r



