B B B
BOEBIM 1954494

BB & [ R R0 4 9% R GE
HMNETFREE
WOk’ B

(TR REHBH L)

—. B F

PERTERTIC (1] BRA TR R MR R R 7 22 20 R P ARG SE R, 3
BAET O . ARCn B 28 I8 B BT 3 A0 S8 A LA He o S IB4 1R) R e
LIRS (REDEOFRRAYEREWRERIT) HETHE. E2HEE
BEALEREENME, Q% () BAadERBRE LMEE; () BaRn
EAEAR; ) BafRE EABOEESDEEE; v BaRE LS
SR (v) RIFDRPSRRMEMEMMAE, ) BiE#EiRES
il Mol il iip ‘

EAFRENPERENSES, EARE O—G) BREHETHELR
(Boussinesq) FIEIEIE (Cerruti) MMUIFEMAIPIZE, REF [2] Fn [3]. IR
AR FE A 17) [R) R - EFR SRR b R bty B L, S BRI RRIR BT R R %, B
mgE I. 10, Za BEEk—RBRbR g E (41,

BEWLAS R R AR SRR B RO P AR, B st BRI E ARG OR) By, MLFEE
1F [5] ARG THELERBERE LA AEFERAEARNRE. B3
1940 4, C. T Ziff e RKELFE 2T HIFFE T BEBLE 17 A TE Mg At A RS
(R [6]) 2%, SR T MR B A B R I MR B T Ao B
AFE KRG T PERE LA EEFEEFERR N MmE. C I ZfEX
OB SEER, AU R E [7] .

* 1954 42 6 B 1 Bk,

239



240 # 2] 2 % 10 %

RIS, BEERE (V) F1 (vi) 7 AR ) EV ot 82 4= SRR A R '
By, MAERMEMEAEE NS R R ERET R EOBERER. 45E
BEHEREE—RER, FIJE R J7 6954 1% 2L 04 JERa a0 (R B A .
FURE B BB ERGR , ERMEAEE—AE R REMENRERE, HERT]
Hi SR AT 1 R RE RO AR

EAEHPAEEES, T. H 3 (Casm) ZIE BRI EERE,
Bt R M. M. 3548 8 p—FEROR MR 1 [8], SR JL A. kg Faw[9].

. AR R

ARB—EHEIE R R R ARIREE BRI SRR M R EE FAT. X
—EHUER (v, y, 2), 8F »y EEVBLIRBEAORE, T = WP RRE
HIShER .

PERWOEBRR G ERTRRS:
Ox =Au%;— +A1z%:- +A13%—: Tye = Ay %‘*‘% . ]
a,=An% +Au%§- +A13%:—, Tar = Aus %%_ +% s (1)
az=A13%:—+A13—g—;—+A33-2—:—, Tyy = Ags %-}-%’}‘7 ,
Hp
Aes = 5 (A — 4a). 2)

FEFARTC (1] 51 B ERMRE BpEay

By = Ay, By =As, By= Ay, Bes=Ag, } 3)
By, = Ajp + A Bi3= A3+ Ay,
He
Bgs = By — Bia; (4)

RIESEREER (1) THER:



3 PSR  FBA R4 e R RS s TR 241

65 = (B12 — Bgs) Bu. + 'QV‘) + 2 Bgs Qu, + (313 — Bu4) aw
Ox Ox
(BIZ - B66) + —"‘> + 2 B55 g + (B13 B44)
= (Byis — Bu) | &~ ) + 333 s
' 5
50 (5)
Tys = Byy ay -+ ‘5;
Tax = By aa‘: + 3‘;
0 s}
Tay = Bes _6% + -a—;‘;)

FERr3C [1] PRMBKEPOBEERTAREERSER F 1 ¢ R
il O

o OF_ 09
Ox Oz oy °
____9F | op
= 5y 0% + ar (6)
_ azF O*F
w = a( 61‘2 ) + v azz .

F 1 ¢ 5858/ FHR

o2 & 1 & _
(E{-*— oy? s% oz? )(axz -.v% GZ)F 0. (7

e ,Op 1 Op _
5e? T By* + PR (®)

1 (6), (7), (8) =XPHAMBRWERWT:

By = Bu 2 _ Bes
By’ By’ 0 By’

2= B4+ By Bss—Bis++ (Bis+ By Bs3—B}3)2—4By, Bss B,
1 2 B33 By, ’

E B34+ By Bss—Bls—+v/ (B}4+ By B33—Bi3)2—4By; Bs; B,
2 2 B33 By, )




242 #n 2] & £ 10 48

B3R (6) MBFERBR—RNY, 575w RRRap R B R 58 5 p il
4‘&. % fi(x’ ¥ z) (i“——l’ 2) % (x, }',, z) m%fﬂ@ﬁ;%ﬁ
Fi(2, 9, 2) = f(2, 9, 5: 2) (=1,2), (9)
RUERT B R

F=F +F, (10)

5B (1) W, BEEESETESR (7) W2, ARERILZA, &F—
FRAaar (10) Xk, BRMmEaT:

F(x,9,2) = By(x,5) + z Bi(x, ), (11)

Hek By 1 By BREAA (v, y) WERNEK. REEEESSROMEY
BE, FREATAROEESERRTR (1) K08, FEEARN R
EHRMA F ORE (10) X, R

OF;
oz

= @i(x,y,2) (=1, 2), (12)

AR (6) FHRE (8) M ¢ WM Po, Al (6) ARHALR:

w=—3 o8P __ 9P

=1, o= oy’
__ 5 99 , 9%
v = ‘.:21'2 ay + ax H) (13)

w=— S Gyt 0%

2 )
i=12 i 0z

ﬁq:’ ?i(xs ¥, 2) (7=0: 1, 2) 7%[43_:‘:4@ (x: b2 z) ﬁq%%ﬂ@ﬁ ¢i(x’ ¥ 5) ﬁm
i BB,

Pi(x, . 2) = ¢i(2, 9,5, %), _ (7=0,1,2). (14)

MEREAMBHETE:



3 YA B MR AR R A TR 243

9 &P { ach, 3P, }
Bea _,Z“ s? Toz 2” Ox? ax oy J’
Sy __ 49 &9 3%, 3@, }
Bss —i=21.2 7977 {,212 oy? ox 98y )’
Gs . ki i
By &, s} o
(15)
Ty 1 at+(1—y)s? O 3P,
Bgg L s? Oy Oz dx 0z’
T __ 1 5 atU—1)sd &0 _
B66 56 i=1,2 5? ax az ay az ’
Tay o? P; 62?’0 _ azlpo .
B 2 21 Ox Oy + OS2 3y °
Hep
. a—2rsg—(1—7v)(a— Ys?)
' vsh
(16)

= 1=y—Bla—rsd)
hi= s

2 (13), (15) ERAHIHTOR ME AR i FER A A,

FERTH AR, R4S BUBELOFE R SR MR LA BEOMB R . R
AR ( D)o RREHEE =0 HFHEE. HAE =0 F.fi (14 X
MR MBI ER @ MAMES ¢ A TE M

— 0P\ _ . (5%
@)= @0, (L) =a(Z2).

/0

azq,’> (0 4») (Gi=01,2);

ﬁ}fBliﬁi%%ﬁ%fﬁ%?ﬂl@ﬂ%ﬁ)ﬁ%?ﬁ@ﬁ ¢ ForgT:

=5, (3),-(2),

o =— 3 (%) + (%), (18)

i=1,2

(17)

— oa— ‘YS, 64,1
(o=~ 3 LXL(S)

=12 Si



244 i ] -2 # 10 &

G- 50050, {2, G+ G5
G- 3,005, {25 -(E5y

(6:)0 8 P;
Bgs =2 & ) ’

=12

(19)
(Ty)o 1 at (1 'Y) s? &%o; ) +s ( )
B66 B 3(2) i=1,2 ay Oz ox 0
(sz)o __1__ at+(1—v) ¢ Py ) SR )
B“ 55 i=1,2 Si Ox Oz 0 ay Oz

B () (),

B R AL A MRS B0 08 BB AT SRl B

BMERETH—TEHE @ 1 ¢ (=0, 1, 2) EEEREMEE. RFE
EERERE _LMEATA AT EE—~EERNEE, jﬁﬁ%‘z“’ﬁﬁﬁﬁ}ﬁ&ﬁﬁ
REEEME, BEEEEZERMNENRARESR =G +y +2)7!
Bk, BTA, @ ¢ RESERNBEHESH log r FKKD.

=, AR A L TN BT

BTHEER, RFESPEREEIRE A mEr M ESRARE.
FF—H, BB BT SO 5 8, R A SIS MRk . AE
gt Eop i

# N(r, y) BAEAEPERBRE LOBOERE Q8 - RERER
IE). EARMET, EREER:

(sz)o =0, (Tyz)o =0, (62)0 = — N(x,%) . (20)

AR (19) RAMRK, RMOFBAFEE ¢,G=0, 1, 2) H={E:EN &
fuwh: :

s et (I ) _,o(ﬁ’ﬂ_ =0, (21-a)

55 i=1,2 §; Oz Oz [} ay Oz 0



3M HEE: HBA RS RIRR RS THE 245

1 ¢ et (Q—y) ( &¢; ) ( Py ) — -
3 Z P Oy Oz 0+s° Ox Oz 0—0’ (21-b)

s S0 j=1,2

6247 _ N(a, y) —
) =T TB, (21=¢)
# (2l-a) #y HH5—K, M (21-b) B » 5 —R, REREZERENE,H

), + (Za), =0 22)

B 6 T %0
‘170 =90. (23)

B, RTWE (21-a) 0 (21-b), BMRF

s a+ (1 —y) s ) =0. (24)
i=1,2
B A
a+(1‘$1 Y) 51 IJ + . a+(1;‘}') 5% 4,2 = Q. (25)
B
ki + ko= 9. (26)

% (25), (26) BB ¢ 0 ¢.. REUFH

by = — silat+(1—y) sj] ¢
’ s2kz la+(1—7) stl—s1 k1 [@+(1—7) 3] °

(27)

by = s2la+(1—7) i1 ¢ .

. 27 sk lat(1—y) dl—s1 &y [a+(1—7) s3] °

B ¢ MERANER, CEE SN
a2¢. N(x, }')
( ) T T T B (28)
MEE RSN, T ¢ A—RoFR, &

r=v -2+ @—y)’+, (29)

it 3P BRI, Bk (28) RRMTH



246 )] 2] & ] 10 %

9 _ __ 1 [N(é,v)

az 27{'366 J

d¢ ay. §30)
HURFEE: = BH—K, LIREUEBEBL (v, 9, 2) WRNER, RIFASE
5 ¢ MERXWT:

1
271'B66

¢ = ‘U N(&, 7)) log (r — z) d& d7. (31)

REHERFF ¢ 1%, EAREE (27) SORFF 60 1 &, RERBETRE (14)
ARFBETEY @10 1 .. ERERFES @ =0, FFUMBTIEIHAR
(13) #o (15) LA

_ 59;
*T i=zl:,2 Ox
—_ S 99
— a—y s} OP:
w= ,§2 st oz’
Os 4 O o’p;
By &, s? 0# 2i=21,2 ox? ’
Gy q: 9*p; 3’p;
BGG - i=1,2 52 622 2 i=21,2 ayz ?
o5 ki O;
B66 ’-____21’2 S,Z azz ’
(32-b)
T _ 1 s at(-7) & &
B66 “(2) i=1,2 512 a}' oz’
Tz —_ L at (1'—7) 51‘2 an,l
366 Sg i=1,2 5,2 ax az' ?
Tay __ __ Fp;
B66 im1.2 ox ay

PlimBEA—EERERA P EARERWRRE, & 30) TR



3y WA BB R R A AR R R TR R 247

P -
P(x, 9, 2) = -2-;-5;-6- log (V22+ 9+ 22 —2). (33)

HILHE S BB o1 0 @2 55

_ sy [a+(1—7) s3]
(Pl(x’ ys z) = $2 kZ [a+ (1—-7) sﬂ'—':l kl [a+(1“7) 3%] %

P 2 2 2
5B log (W2l + 2+ 322 — 51 2), L

X

[a+(1—7) si] 39
_ s la —Y)s
(55,9 = ) dl—n ki laF A=) AT *

P 2 2 2 2
mBe log (V2% + y?> + 322 — 53 2) . ‘

X

Pa.  4eaeBRESAE H 3K B 46 E ey

BIERM A R EREE R RT AHE M ITHOME. & T ),
Ty(x, y) U =, vy SR BHOEE. REERAERESS

(sz)o = Tx(x: y) ’ (Tyz)o = Ty(x’ y) ’ (08)0 = 0. (35)

BAK (19) RAKR, RESROER &G=0, 1, 2) H/IRREE
paline

Sl eUmD () (D) L) (g,
8 5 Si Ox0z. /o *\ oy 9z /o Bes

_ 1 5 atU—-7)s [ ) <62¢o ) _ Ty(x9) _
=R 3767 o T\ Gror )y = T By 2 O
62¢,-) _ . ]
,-_—.21,2 1(:( 522 J, =0. » (36—¢)

e (36—) T4
ki + kar=0. (37)

i

1 {a+<1—y> g g 4 20— 4 ¢2}=¢, (38)

3 1 $2



248 ] B & & 10 %

€ (37), (38) X ¢ 0 ¢, F5

¢, = Risisast
17t lat(I—r) Sl—kisi [a+(1—7) s3] ° (39)
¢, = Risisasod

T ks la+(—1) l—ky s la+(1—7) 3]

# (38) XA (36—a), (36—b), RMF ¢ 1 ¢ BHAFHARIBFEL
T

__( ¢y ) — 52%) _ Tz y)

Ox Oz 0 0 ay oz Bas ’

_( & ) +s 62%) _T%y)
8y 0z /o Ox Oz Bgs

(40)

WHRHEE T, 1 Ty MTUH » sk y Mr—K. EEEKOBEAT, L (40)
KXAH

( ) ( 3% _ 1 (8T, oy

Ox20z 3y20z Jo  Be \ Oz oy
¢y ) +( SR )}_ 1 sar, 9T,
Br%0z 8y29z /o) = Bgs \ Ox Ay

WA ¢ 1 o BEFFEHEE B2 EXIRER

N\ _ 1 (dT, , 9T,
(623 o Bgs \ Ox + Oy )’ (41)
a3¢>.,) _ 1 8T,  aT,
623 o So B65 ox 6}'
TE (41) i‘tm%—‘ﬁ%ﬂ %f’ﬁ%amaﬁu@%z R
y _ 1 1/071.(¢7) , 0T, (e, 7)
527~ 2nBa H ~ ot T )“5 s (42)

Kb r EHME (29) NBRE. ROEREEJEEEE T, 1 T, BEFRF,
REREAARB R (42) AWM



3 HiEE: HREERFENSREIREEEAE THIE 249

R _ 1 -"_1_{ _aL _ar_}
8z 2nBgs j b KRG En + T,(¢,7) 57 f 497>

ep

% 1 j’ (&—=) T (&, D+ (7—y) T,(& 1)

= £
622 277-'B66 1‘3 d‘ d” ) (43)

B « BRESBR, ERFFREEBIE (v, v, 2) WRNHE RME

gg — zﬂ; - f I (6—x) T,(¢, j()rig—y) &7 gean,  (44-a)
o= zmlB“ ﬂ‘ (§—=x) T,(§, vziz('z—y) T,(&7) d? . (44-b)
R, 4 (41) KWF X5, RO TH
aaqb ok [T ONTED gy, 5
%ﬁi - 27”1 - j I (6—=) T, (¢, f()f_i”)—y) T«(&, 1) dedn,  (45-b)
PR E=)TEN=CANTED gy 45y

2K (43)—(45) EXFEE T, #1 T, MEE. HAEREETUBRELER
R T, 1 Ty FREGASBFRCIBOLAY. SRR (44-b) 0 (45-c) (R
R & M By BI—ARFX,

& (44-b) F (45-¢) RTF ¢ 1 ¢ %, EARIEAKX (39) Fn (14) FHE
AR 9;(j=0, 1, 2),

Bt e —~ BRI E IR FRRIG &, B Pay Py IRTHBATHY =, y
B R, AR (44-b) 1 (45—<) &

1 zP,+yP,

2nBgs r—g

b=

(46)
— 1  xP—yP,
27 59 Bgs r—z "

B




250 ] | 2] #® 10 4%

. KM= %5 &

EAHREFHR=ESA: () BEafHRERE LEFRMAE; () B
SR L& B ARG (i) BinRE LEEMBIMERAE.

1. BASLERERE LERAIGE R Uy, Viny), Wny) B
Biniy i _EA B , RIAH M ESEER

i

(#)o =U(x9), (0)o=V(x9), (w)o=W(x5). (47)

AR (18) RAMR FRMEE #:(i=0, 1, 2) MBFEGWT:

ob _ (oY _ - .

_i=2LZ Ox >o Oy )o Ulxy), (48-a)
58\ | (3% _yi, _

—§2 3 )o +( 5 )0 V(x,9), (48-b)
a——‘ys,-z 645, _

=2 (T, = W -

&t (48—) KFHF

soezvd, L IE/—&%’—']—)—dgdv. (49)

i=1.2 $i 27

% (48-a), (48-b) Hi%F, ATBUEG AR S, FERT [BEBRAKX
(44-a) #0 (45-b)]

1 ([ =) UED+T—DVED 4,
bt ¢ =— f =) a¢ ay. (50)
__ 1 E—)V(EN—(—y) UE D
$o=—— H o—2) d¢ dy. (51)

& (49), (50) MAEFTHEEF & #0162, .
2. BAsERNERE LERGERIFYAGE & N y) BEMK
REEBE, Ulr, y), V(v y) BEAMRENRAMNE. RHBEGBFEHER

(6:)o=—N(x75), (Wo=U(xy), (9)o=V(xy). (52)



3 Y HREARRENPRRIREAETME 251

MR (19) o (18) RAMK,H

= w5k )o_ - -2, (53-)
,—12(6%) a%) =U(%y), (53-b)
:—212 o ) aai0> = V(). (53~c)

it (53-2) T [BERX (D)
kbt kot =5 [[ME D 105 G-y st (54)

(53-b), (53~) 11 (48-a), (48-b) #HF), HIEERMARM TR (50), (51) M
K. & (50), (54) EERHE ¢ # ¢,
ik U=V=0, Al

b +b,=0, b =0. (55)

USRS A, M AKMs 32) K.
3. BALERERE LERGVE I MERATE EEESS, BEKSE
FEER

(sz)o = Ty(x,y), (Tyz)o = Ty(x’ ¥)s (w)o = W(xs )') > (56)

TAFIEB (=0, 1, 2) HBEFUEAR:

L a+(1—Y) 2 (&% ) - 3%y ) _ Tx,9) -
53 i=212 9z Oz 370z Jo . Bg (57-a)
L at(1—y) s} ( O ) O’y ) Ty(x, y) -
53 i=21,2 $i 9y 6z /o + s 9+ Oz By (57-b)
— a—y 5;'2 4 8¢>, ) _ _
1§2 Si (\ az 0 - W(S\.‘, y) ° ' (57 C)



252 # B -3 ) 10 &

WA (57-2), (57-b) H (36-2), (36-b) B, BFLATRI WU/ M kY
R ERE [2ERAKX (44-b) F1 (45-¢)]

1 2 a+(1—v) s b —L H(&-—x)T,(s,'7)+(v—y)Ty(e,f7)

3
56 $; 27 Bgg r—z

@& dy, (58)

Py = — 72 Bas I a& ay. (59)

r—z

AR (57—c) 1 (48—) REA, FFUK (57—) ABMAME (49) X, &
o, WiE (49), (58) WM.

AN AR RR A PR S D A BE AR R

G IS RO  AESR AR R I (ORE R, BRI

MREHEBEE 2 @ LORERE s, Wl 1 R, RABREZEENREEH
ERPEENY, ERRER, EGHNERE NSRS

z=—g(z,y) + ek, ’ (60)
il

!5—5—' 3’3-«1 (61)

AT, BB Z R EN B4R SRR B R o BB AR MRAS . ABCTT AR H AR
RER P AR LA TG T, My T M, RAEFIREI BRI ER #

\Y AZ

oy WA HIE, AATREBMERGAR (O BEPE =0 k% s &5
FREE, RE 1):



3 HEE: HBAREEAPERIEERNE TS 253

= S+ N T (sz)wo =0, (Tyx)o =0; (62“3)
£ S E: (6:)0 = 0; (62-b)
S Ek: (#)o = — {g(x,9) + Ax + By + C}; (62—)

ﬂs (0,)odxrdy = —P, ﬂs y(02)0 dxdy = M,,, ﬁsx('a,)o drdy=—M,. (62-d)

FEMSH 4, B, C RUERENTRB IR, KBRS T P, My, My B,

EHEM (62-2) REFERERE L RFEES (CREEMSHFIE
THARIER) TRELIRES , BB =R S &R, ETERANAE. @
SR AFRAIEE R o SIRFMIAL R IRFAI B &1 F1 b2 RUFH 5 41 —1EAF0
B ¢ FoR, AR 27). R p(v, y) BRIENEPIIBRA AR REDK
(28) #1 (31), ¢ F p WIBAIRAS

¢\ _ _ p(xny)
T ) =~ T (63)
¢= 271'1366 szP(Esv) log (r»—z) a¢ dn . (64)

BA (18) Hifyr ¢p=0, FEMHAK (27) ﬁz\,f%ﬁﬁﬂﬁﬁﬁﬁﬁ_hﬁ%ﬁ%
HERME (w) ¢ MEFEWT:

__ B o¢
(w)o == % 6_z>o 2 | (65)
Hrp
s ks lat(1—7) $l—s &y [a+(1—7) 53] B. —
= a(i—sD) g
. (66)
— Al=r—aB)taBy(s+ sl —[(1—27) aB—(U—vV] sis+Br(U—7)sidd p

ay s§(s1+52)

HEMAR (64) A (65), A

(@0':_ 1 ﬁ &) e o @

s 7o




254 i g} B2 £ 10 %

H

rn=v (§—=x)+ (1—y). (68)

A (65) F1 (67) RABFEME (62—), RMG

TS b (-g;t-o=_BL“{g(x,y)+Ax+By+c}, (69)

S b al?fjxﬁ(—i—m—déd?7=x{g(x,y)+Ax+By+C}. (70)

FE DRSS TRARR , FERg SRS 7 AR EOMROET , <R iR SR M SR ED B0 B
MR B LR RS SR (70), EEEABRTERFHEMES, &
ETARBRE R e

£5 s (30

. opN _ _ _k_

(71)

REWIER ¢, ERRMERGRASEME.
S0 T BRI 0 A R SR B B . MRS
—HEUERE BRSO EY. SR E R EEEE v Bk
BRI, EEREREOREERITRR. £RA5R (70) Mtk
Betk (62-d) RMTTLUBH , I5An LS w1 PR |

xkg(z,y) = kg(x,y), P=P, M.=M,, M,=M,, (72)
KRER
p(x,9) = p(x,¥), kd =kd, «B=kB, kC=kC, Bep =Bep. (73)
ERLES, BEEARBEN_ERy 4 AR , T R R E B 5 R 3GHA AR
kg(x,y) = kg(x y), (74)

BB My B S TR AR, THRIED RO TTRR (RIS 4, B, ©) BB « BRI,
F) PSS B RE AR B TR B AL 15— (B % (g (R Mt 4 R SR e R e S



38 PR HEAARENPRIRIEEENE THIE 255

BRE, G MMEMERS R REAENRE. SHEEMER—F
B E, RASERF R (74) —ERr, REGEHEERR TaEER K5
i 7 TR R FEFR RS SR MR BUIERE

., RPEEAREA RS L oE i RS

4 RIEP RS EH R AR, ST R AR AR R e AT SRR
B, B D RUARMDTBRIE, ¢(x, 9) BIEARER LT, p(r, y) BF
BRI . RMBUE AR S 4 SRR A R R B A7 IRV, KA
WA, SEMEERSE ETUR MBS AR, TS —E#R
B B TR A R fiE ] L

HARE P H R

4

o -
I’E S _J:: (ax4 +2 axzay )(W)o . (75)

# (w)o HIEEL (67) A, BFSES p(x, ) H—EHBISSBLT:

D az az 2 5,77
p(x,9) = q(xy) — 3= T ay,) HS p(ro ) dc an. (76)

2w K
EH—FE, p #1 () RTHARANEY ¢ BFLTF:

az
p(x, y) = — Bgg '5;;“) s

(wyo = 2o (92) .

HHRRALR (75), LHEERT ¢ E—ERMEE, R ¢ B — 18 24 5
P T (s BARBTAG BRI :

k: ( ) +
¢ B — SRR E

S b | (5%), = 79

(77)

). (78)

[)]




256 L7} i 2 - 10 &

SERRIE B B BRI AR (78), (79) DLRMARM S T
 BEANEE 6.

WSS (76) TLARRHED, SRS RREMESY », RTR
WARBITEAR E MR AR R AR FEAT ¢ FWSL K RIS D/« FH.
BRI 5| H— B ERR T BR8P, R MR TR AR R
EIRFAER . SRR, SLERMER D/« S, BR R R R
MR Sy A ARSE MEAREG B D R T AFESL ¢ HIER Bes BRI, #I
JH3E (B REBR R, 48 3R BB S (3 Mo 016 45 1) R ek P R A U 5 A D45 ) R ek
RE RO .

F £ X K

[11 #8801 Ry Ty B ey Ze I A, oomagdt, 9 (1953), 2 #.
[2] Love, A. E. H. 4 Treatise on the Mathematical Theory of Elasticity, Fourth edition. 1927,
[3] Todhunter, 1., and Pearson K., A History of the Theory of Elnmmty and the Strength of Ma-
terigls. 1893.
[4] Ibxanemanse, I'. 10., O630p paboT mo Teopun M3rM6a TONCTRIX M TOHKUX IMT, OMy6A4KOBaH-
Hbix B CCCP. [IMM, 12 (1948), Boun. 1.
BEBAE, BRSO BT ERER, FIREE, BRRERTIRE 2 . *mﬁﬁ%ﬂi
R, 1953 #,
[51 Michel, J. H. The stress in an aeolotropic elastic solid with an infinite plane boundary. Proc.
London Math. Soc., 32 (1901), 247-258.
[6] Jexmanxui, C. I'., CuMMeTpuyHast medopManya U KpydeHue Tela. BpalWeHus ¢ aHM30Tpommei
yacrHoro Buma. JIMM, 4 (1940), Bem. 3.
[71 Jexuunwuit, C. I., Teopus .V,npjaacmu Anuszomponnozo Tesa. Tocrexusnar, 1950,
(8] <PpumMan, M. M., MareMarayeckast Teopust Ynpyroctu aiusorpomisix cpef (0630p). /IMM,
14 (1950).
BEMS, “AnREENeERMER”, FEEE, MRAEATIRS 3 ., FRFREREHEK,
1953 4,
{91 Tamm, JI. A., KonraxtHble 3agaud Teopuu Vmpyrocrs. I'ocrexuspar, 1953.

ON THE EQUILIBRIUM OF A TRANSVERSELY ISOTROPIC
ELASTIC HALF SPACE

Hu Har-cuanc

(Institute of Mathematics, Academia Sinica)

ABSTRACT

In a previous paper [1], we have obtained a general solution of three dimensional
problem of the theory of elasticity for a transversely isotropic body. This general solution
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is applied in the present paper to the problem of equilibrium of a transversely isotropic
half space. The following six problems are treated: 1) half space under given surface
load, 2) half space under given surface displacement, 3) half space under given normal
surface load and tangential surface displacement, 4) half space under given tangential
surface load and normal surface displacement, 5) the contact problem of a rigid stamp
upon a half space, 6) the problem of bending of thin plate resting upon a half space. It
is found that, if, in problems 5) and 6), frictional force between stamp or plate and half
space may be neglected, there exist simple relations between solutions for a transversely
isotropic half space and corresponding solutions for an isotropic half space.

Consider a transversely isotropic elastic half space whose surface is parallel to planes
of isotropy. Take a rectangular coordinate system (%, y, z), such that the xy-plane coincides
with the surface of the half space and the z-axis points outside the half space. It has been
proved in the previous paper {1] that the general solution for the displacement is expressible
in terms of two scalar functions F and @ as follows:

we — OE_ 09
Ox Oz oy’
- _OF_ _ dp .
v= Oy Oz + ox ’ L (6)
= O*F + a‘ﬂv) B%F
=8 Ty ) Ve

where F and @ satisfy

& & 1 A i .

o7 T o T g )(axz iy az)” 0.
o’e c)z 1 8
ot o ?_67‘0' (®)

respectively. Formula (6) is a general solution. It can be simplified in the case of a half
space. Let fi(%,9,%) (i=1,2) be harmonic functions of x, y, z. Let

Fi(x, 9, 2) = fi(x, Y5 $:2) (=12). (9)

Then it is evident that

F=F +F, (10)
is a solution of Eq. (7). Now letting

OF;

az = @(x,y, 2) (=1, 2), (12)
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and in equations (6) and (8) using @, instead of @, formula (6) simplifies to the form

— _ S 99 _ 0%
* i=21,2 Ox oy ’
op: , 0P
= e — + —_,
v §2 3y Bz (13)
- _ a—ys? O
YT 1§L2 512 az ’ )

~'The three stress functions @; (=0, 1, 2) may be derived from three harmonic functions
@i (x,y,2) as follows:

®i(x, 5, 2) = (2,9, 57 2) (i=012). (14)
The stress components corresponding to solution (13) are
" os _ 9: O'p; { o’p; ) }
Bes ;§1,2 st 0z° 2 S, o7 + ox9y )’
Oy 4 O _2{ o’p; & }
B S5, st o7 =, o dx0y )’
Oz — —kL az(pi
B66 i=12 5‘2 azz ’ )
f (15)
Tys . 1 2 at+(1—y)s? &, Py
B66 5% i=1,2 5? ayaz . ayaz ’
. Tae - _l_ a+(1'—'Y) 5,‘2 az¢,' . az¢o
Bﬁﬁ A.(z] i=1.2 5;2 Ox Oz ayaz ,’
Tay . azq’i az‘Po _ 62<P0
By = 22 Broy tae "oy

The three stress functions are determined from the boundary conditions for the six
problems listed above., Explicit expressions are given.



