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SUTEF ALY - TAFVHFEROBE R

THMEX BHBHEFEB (Hideo FUSAOKA)

ZHE1IkT BELKkT (1+1d) ¥4 v - TARF Y HFER
. P FHETF EPPVEZRLILDSOSBFOETLER
PbTRELTHEEShTE R LB CVHEENEEFLE
Zx i3T855k EEMN2, SKTOY A Y - TLF
VHERXREBILERD DA ﬁﬂﬁé’ﬂtﬁﬁibdzbiékt“ﬁﬁ#o
Twrw?, ZOWKETHR ARAXKORRBEELD
2Hav%y-S»Ryﬁﬁﬁwﬁ%ﬁtomfwﬁ%ﬁ&o
R, TR BRFEOFAY - TAFYHERC RS
Lb\ﬁiiﬁwﬁi%%b:om'ciﬁ&%o

HFLOWSRETY A Y - TAFVERAEARROLIIKCEY
Do

Uxx T aiUyy * aéUéz = buete = FC(Cu) , (1)

FCu) = 2ck { cos(2u) + k(N+l)cos(u) + N }, k=zI (2)
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CZT ai., az. b, cREH. N BKZEHORTH. a1 # 0,
az=0, & a1 #0, az2#0 OHFHFWK W ZhFh 2+1d (N=2)
& 3t1d (N=3) HFRERAEHIET D, 3+1d I Va7 A%—%E[H

(BREE) OF AR, 2121, az=1, b=l £k D, HFER
(N Ber—-—VYyYYVERDODDETTEL R D, b L ai=t,
afubrltT%t4&ﬁi—9UvF§ﬁf®ﬁﬁﬁ&t
%,

B Fvy B 27 OoRHB2F 2 BAHEET HIKC N=3 O
%émmﬁﬁwtotknuﬁbf1muuwmnﬂkvé
QZ%LTH:‘-ISC(sin(u/Z))"‘ b = I |

7 ERX U)@H%ﬂ%ﬁ‘ﬁémmﬁ%%%%ﬁwétw
. KOLEM - ¥ EAT B,

r = {(x-xo0)3+a:1’'(y~-yg)2taz’'(z-20)%}1'72,
ai §=Um if a: =0,
=0 if a;i=0. (i=1,2). (3)

Z Z T xo, Yo, 2o Li{fﬁﬁﬁ'@&%o %E%%&U & or
Lt OBRRKETIEELD, TR FER () &

Urr + C(IN-1)/rdur = bute = F(u) (4)
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X h B, D (4) ROBEBEREZEl DI, T OWH
REDT—XTHILBHBOFEERAVWDL®, 7 ZHEHR

f(r.t)+tigl(r.t)
flr.t)=-iglr.,t)

-i log (

u({r.t)

= 2 tan~'( g(r.t)/fCr,t) ) (5)
21T 9. T3, (4) KRBT EEHT,

fag{(Dr2-bD+3)(g-g-Ff-f)} + (f2-g2)(Dr2-bD<3)g-f
+ {(N=1)/r}(f%+g=%)Drg-f

- ck DON+I){(k+tI)F4+(1-k)g®} + 2(N-3)f=%g% 1 = 0 (6)

B D (6) ﬁ%&@io@%%t%wf,Sﬁ?&
T2WHrETBEE2 XKD 3,

(Drz—botz)cé-g-f'f) = 0,

(DrZ2-bDe=)g-f-2c{(kt1)Ff=-(k-1)g=}=0,

(N-!)E(I/r)ng-f-c{(k+l)f2+(k-l)gz}]=O (7
FF k=l OBAKE (1) KoM

g=ci{r2-b~'(t-to)3}, f=1 - (8)



Su
EE W5, CZT to REEEHTH 5. — A k=-10
BaEWkik,. (1) R0oMBI
g=1l, fzc{rZ®-b"'(t-tg)=} | (9)

EE B, ChHb0RE ZERORT N CREBRRT D 5,
(5) XREZHOWT, TOZXEHTRDLT &, k=1 ODFEHEDHE u,

.
urCr,t) = 2 tan 'L c{r®-b ' (t-to)®} 1,
Ur(x,y,z,t) = 2 tan '[c{(x-xa0)% +a:'(y-yo)=
taz’'(z-20)% -b™ ' (t-to)®}] (10)
k==1 OB HF DM u= I,

uz(r,t) = 2 cot 'L c{r®-b"'(t-ta)®} 1,

uz(x,y,z,t) = 2 cot '"[ci{(x-x0)2 +a:’'(y-yp)=

taz'(z-2z0)% -b7 1 (t-ta)®}1 (11)

EEb¥ B, BEETOEWK., ui(r=0,t=0)=0 B L T

),

uz(r=0,t=0)=7 T & 3, :ngwﬁzm\ ‘:‘/:17zae-

14

EZERTRBE-VIYYFTETH D, b> (I Ya7AF—%

M) OBFEKR, r.t RRKEWVEZIATD uilr,t) & u=(r.t)
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(12)
Bw

>
e

(mod 2 @ )
b=1, c=1 DB E

%

uz(r,t© )=(l+c/lcl) .

uilr,x©)=(-¢c/lcl) .

U‘l(l’.t)

i

(1-¢/lcl) .

U1( oo:t):-(C/lCl) T,
X 1 &,

UE( w:t)

RT3  JAN >N

&z B,

10

-

=Sl

-10

rot NRKEOVE

DR E I,

u=(r. t)

(2—2Yvy FZEH) OFF D,
&

uilr.,t)

b<0

W,

BT

X
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U1 (©,t)=u (r.20 )=c/lcl| 7.

uz2( ©,t)zu=(r.x£ 0 )=(l-c/lcl)m®, (mod 2 7w ) (13)

&3, K2k, B uz(r.t) % bz=-1, c=1 DFHFLEHE
kb DTS 3, |

(€]]

K2

M2 0»23&5, 2—2 Yy FPEBORIE, 41V RA4A
VIV CEBCRENLLTOVWRZERS B, b L (1)
AT, x B x'z(x-vt)(1-bv2) 172 pogmim L. (2) T N

' N-1 EBEPZXDE () RBR2—2Vy FPEBMOFER



&J

1)

LY. w2 tRALEBOEERDS. RH-T KBCOEBEL
FoRCHABIELT x FACEE v THBELL RO
B oulx',y.z) BEShH 3B, ChHLOBOBRBOMSL, L
WHERBHEO WS WAL A FOREMREF LERED T
BYU MY R R B AR ER T WS EE & DN B,
&k\u>ﬂ®EﬂFw)ﬁbﬁ&b—%%hﬁﬁwﬁw

BHEEO2LVTRR S, F(u) LT (2) XofRbbhic

F(u) = 2cikm® {( tan(u/2) )® - co} ' ™™
[ cos(2u) + k{2+(N-1)/m}cos(u) + {1+(N=1)/m)}

+ kco sin(2u) + 2co sin(u) 1, k=1 (14)

%%250 :':'G m, Co., Ci1 ‘i%ﬁ?&%o :ojjixgit

DR u W, k=l OBEDOMHE us & L T,
us(r.t) = 2 tan™'[ co + c1{rZ-b~ ' (t-tg)%} ™™= 1],

us(x,y.,z,t) = 2 tan™'[ co t ci{(x-x0)% tai'(y-yo)®

t az'(z-20)% -b7 ' (t-ta)®) ™= 1 (15)
k=-1 OBFHDOHE ua &L T,

ualr.t) :,2 Cot—l[' co t cl{rz-b‘_l(t_to)z}(m/ED 1,
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Ua(x,y,2z,t) = 2 cot™'[ co *+ ci1{(x-%x0)% +a1’'(y-yo)=

+ az'(z-2z0)2 ~b~ ' (t-to)3) ™2 (16)

EEb¥E D, LR (2) RO Fu) & (14) X T
co=0, m=1, ci1z¢ &ELEBAEEDdELED, Tk & (15), (186)
XD uz, ua B ZhZTh 0, (ONDRXD ui, vz KRk 3,
DLERREFERR 4 Yy - TAL P VHFERCPEFER
KCh->THY, EREEHBEOHS DN sin BHORDY K
sin BAME cos MECTELbAZIEEZAYHEARCE > TV
%, Fhs B2V T2 ZEH1KXRTOEERT TR,
EZEMN2KT. SUROBEFECL1IRXRTOE S LRKCHEER
BilhoTHBhHh, RTEBREIGTAIY - TALFVYFERD —

DELTSLYHEHFE LTS EERDDEEDbDN 3,

5| A 3 #
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