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SYSTEME D’EQUATIONS AUX DERIVEES PARTIELLES SIMULTANEES, ETC. F.i1

5(7—x)F,(a—I,ﬁ—i—l):[y—oc——(l-a—@—oc)x—-f)’y]@F,
oF, JoF,
+(1+§3—a)x(1—-—x)-d—x +@y(1—y)3)—’-,
S’(*/—oc)F,(oc—-I,{3’+~1):[y-—a-—(1+B’——a)ywﬁx]ﬁ’F,

+(I+@,_a)y(l_3’)%}%+5’~l‘([—x)9_li;

dx
(y—a+1)(y—a)(y—B—B)Fi(a—1,y+1)
=[(y—=B8—p8)(y—a—Bax—Py)—(a—1)(y—a—0B—PF)]yF,

=B =)z — (a7 —2) T
I — =By — (=70 =) 5

(y—B—=8)(y—=8—-pf+F@—1p—1
=[(y—=B—B)(y—=BF—pF+1)+a(Py+p=)
—a(y—B—B'+1)(z+y)—a(f+p —a—1)ry]F
B E—a—Nay+ =By (g~ B—2B)z](1—2) T

B+ E—a— @y + (=B + (g —2f— BTG

(*/—1)F1(ﬁ-—1,~/—I):(y—x—ocx)F1+(I—~a?)<w% —f—y%)

(y—)F (B —1,y—1)=(y—1—ay)Fi+(1—y) <x% +y"%§r'>

)

a(ly —p—B"Fi(a+1,5—1)
:“[(5+@’—a—-x)x+(«/—5_@')][?1_(5+B,_a_l)w(l_m)%%
+[(B+5'_“—‘)x}’—(V—“—')x—i—(‘/—@—5'))’]%%,
a(y —B—p)Fi(a+1,p—1)
:a[(ﬁ—!—ﬁ’~—a—l)y—|—(y—-ﬁ——@')]}?l_(@_‘_@/_a_l)y(l_y)%%
JF,

~[B+f—a—nzy—(y—a—0y+(y—B—F)2z] 57
BE(B—1, B ) =BF - (r — )

B8 Fi(ﬁ—l—l,ﬁ'——l):@FI_F(x_)’)%;
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(7—a)(y—ﬁ—-@’)(7—5—6’+1)yFn(5—1,7+1)
=[x(e—y)zy + a(By +p'z) + +(y—pB— B+ —B—pF+a)ylyF,
= )ay + 1=y —galy(—a) 20

+ U7 —0)ay — (7 —B)z + (y— 28 — '+ 1)) 7 (1 — ) O

PECE
(1 =a) (=B =B (y =B =P +1)aF (B —1,741)
=la(a—y)ay + a(By +B'e) + ()= f— B4 1) () — b — &'+ a).0]yF
o=+ 0= p)e =81y 0—

+[(‘/—a)x}‘—(y—ﬁ’)y+(‘/—25’—5+r>?ﬁ] 7(1 —w)%F ;

a(y— 1) F (a1, ,_1,—<,_,+ Bz M>ah

IT—x 11—y

—+—[a—(y—a—1)li+ﬁ+&]x

— X 1—x I—')/

! JdF,
+[a—(y—a_.1)$+ I(S_xx_i_ IB_,Vy] .

Bl — D) (—2)Fy(B-+1,7—1) .
=== (=D el3F (6 — (= a— 1) 2] 2 4 g O,

B (7= 1) (1= y) Ky (B 41,7 —1)
:[7—1~(y—a—1>y]5’F1+[5’—(7—a—1)y]y(%‘+f>’ o

ap(1—2)Fi(a+1,8+1)=af F,+ (a + 3 ——7+1)x?+6 dl;,

o' (1= y)Fi (ot +1, 5/+1)_a(3F1+(oc+@/—/+1)yd + Bz dF

a(y—ﬁ——@’)F,(oc+l,y+1):ayF,+y[(x——1)%%—i—(y——l)%];
! ! ! 7n2 Fl 90F1
BRI =) Fi(B+ 1,8+ 1) =pB (2 — y)F,+ Bl o B

Bl =B,y +0)=y Byt ye—n) 2L,

F,
By — ) Fi(B' 41,7 +1) =By Fy -+ y(y — 1) 2

_[)7
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(1,3,5,6) ysin(o— 3w+ Yysin(f — y)m+ ¢ sind w4+ (— y) Ye sinBr —o,
(1,3,5,7) L]bl—-(*/——oc)%—(—oc)n.b;,—i—(ﬁ—f—@’—{—y—a)%:o,
(1,3,5,8) Hbisin(oc—5/)71+(5)L}/3sin(5+5’—7)n
+ssind'm — (3 + ' — 7)Y sinBr = o,
(1,3,3,10) ¢ysin(3 + ' —a)m — U, sin(3+3'— )=
—gssin(B+ B')m — (— a) Yy sinfBr=o,
(1,3,6,7) dysinam — gy sinym + (— B'— y) besin B + (8 + ) ¥y sinB'm = o.
(1,3,6,9) L'H,sinom—',—(—ﬁ’)%sin(ﬁ’—y)ﬁ—|—(—(3’—y)%sin§n
—(y—B")desinB'm=o,
(1,3,6,10) ¢, sinom — s sinym + (— ) desin(B+p)n — (— a)dy,sinf'm=o,
(1,3,7,8) dysinam + (3)dysin(3 — )7+ (B3 +y)d; sin3'n
—(B—7y)dgsinBr=o,
(1,3, 710) ¢, sinar — Yy sinym + ()¢, sin(3 + &)
+(—a—B—pF")sinBr=o,
(1,3,8,9) (@’—S)dglsinozn—{—%sin(@—i—ﬁ’—y)n
— (B'— 1) %sin s — (7 — B) Yo sin B’z = o,
(1,3,8,10) Yy sinam 4+ (3 + 5" )¢ssin(B+ ' —y)n
—(B+PB = )dssin(B+p) 7 — (—a)dpsing'z=o,
(1,3,9,10) Yisinam + (— 3 — B dysin(B+ 5 —y)=
— (7B =B desin(B+p)m+(—a—8— L ),sinfr=o,
(1,5,8,6) gy sin(y — o) + (B) U, sin (5 — 7)m
— (B’ =) ssinf'm — (—y)dssin(B+ ' —y)n =0,
(1,8,8,7) disin(y — 27— (7 — B)dy sinBr + (— B) s sin(B — y)=
— (Pasin(B+ 8 —y)r=o,
(1,4,6,7) Yisin(y —o)m — dysinym — (— B'— ) sin(B — y) =
—(8)¢ssinB'm=o,
(1,4,6,9) ysin(y—oa—p )+ dysin(f' —y)n
— (=B = y)dssin(B+ ' —y)m+dysinf'mn=o,
(1,4,6,10) ¢y sin(y — a)m—dy sinym — (— 7)Y sin(B+p'—vy)n
+(—a—y)sinf’'n=o,
(1,4,7,9) Yysin(a—B)m+ Y, sinBr+ (3)dysin(B+ ' —y)n
+"‘P9Sin(5‘7)ﬁ:07
(1,4,7,10) ¢y sin(y —o)m —ysinym — (y) g sin(B+ B'—y)=
+(—a——B"),sin(y —B)n=o,
(171",8) 4)1—(9()"]‘4'_(0(_7)4/8:0’
(1,4,9,10) (0‘)%—4’&—(}’)%“‘(@,_“)%0:0,
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(1,5,6,7) Yysin(y —a)m — dysinynr — (— B')Ys sinBr
—(B+7)dssin(F —7)r=o,
(1,8,6,8) dysin(ax—5')m+ Yssinf'n+ (— B)desin(B+p'— y)w
“+ dgsin(Bf'—y)m=o,
(1,3,6,10) ¢y sin(y —a)m — dysinyr — (— y)Yesin(+ ' — y)=
— (— )Yy sin(y — 3" )m=o,
(1,5,7,8) dysin(y—a—83)m+ dysin(B—y)n
—(B+y):sin(B+ B’ — y)m + Ygsinfn = o,
(1,3,7,10) ¢y sin(y —a)m — Yssinym — (y)b; sin(B+ ' — y)w
—(y—a—p— )y sinBr=o,
(1,5,8,10) (—a)by—ds— (—7)¥s— (— 2 — B ) de=0,
(1,5,9)  di—(—2)b— (7 —a)p=o,
(1,6,7,8) dysinam+ (— 3" )dssin(B—y)m+ (B + y)dssinf'n — bysinyn =o,
(1,6,7,9) dysinam+ (—3'—y)desinBn + (B) Yy sin(B'— y)m — Yy sinyr = o,
(1,6,8,9) (3")dysinam 4 (— 3" )desin(B+ ' — y)m + ygsin (3 —y)7
—(7)¢esini'm=o,
(1,6,8,10) ¢, sinam 4 ggsin(3 + 3 — y)m — Ygsinym — (— a) Yo sinf/'m =o,
(1,6,9,10) (y)dysinam 4+ (—7)dssin(B+ ' —y)m— (y)dysinyn
+ (—a)dy,sin(y —p)m=o,
(L,7,8,9) (—pB)dsinan+ (3)db;sin(B+p'—y)n
— (—y)¢dssinBr 4+ dysin(f — y)m =o,
(1,7,8,10) (— )¢y sinam + (y)yrsin(B+ 5'— y)m — (—y) Yg sinyn
—(—a—B8—0")sin(y —E)n=o,
(1,7,9,10) §, sinam + §; sin(3 + 3'— y)m — by sinym
+(—a—3—75")Y,sinir=o,
(1,8,9,10) 20y, sinam + (— 7)bs— () Yo+ (— o0 — B )= o,
(2,3,4,3) (3'—8B)lasin(B+53—u« r—|—ygsm(/—oc)rr—(a—ﬁ)y,smpr
- (B’ — a)d;ssinB'w=o,
(2,3,%7) (—=8)dasin(3—a)m+ dssin(y —a)w — (2 — B)Y, sinfn
—(B3+y—a)y;sinB'n =o,
(2,3,4,8) (—B)da+(B—d— (= B)h— (B—7)h=0,
(2,3,4,9) (——@)%sin(ﬁ—x)ﬂ—i—(—ﬁ’ Yasin(y —a—p/)m
—(a—=B)usinBr+ (7 —a— 5/ )ysinf'nm = o,
(2,3,4,10) bysin(B+ B —a)n+ (B — B );sin(y —a)m
—[(B—p")sinan + sin(f + 5'— a)n],
+(B—B —2a)d,sinf'n=o0,
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(2,3,5,6) (B)dasin(3 —a)n+ dysin(y —a)m — (B’ — ) YssinB'n
—(x—p'—y)dssin3t=o,
(2,3,5,8) (B)Uusin(B'— o)z + (B)dasin(y — 2 — B)m
— (3 —a)ssinB'm 4 (2 + 3 — y)dssinBr—o,
(2,3,5,9) (3)da+ (7 — 38— (B — (7 — b =0,
(2,3,5,10) gysin(B3+ ' —a)m+ (B — B )dysin(y —a)n
—[(B—3")sinam +sin (B + 3" — a)n]ds — (— 28" ) Yy, sinBn = o,
(2,3,6,7) L}/,zsinacr:+dg3sin(a~7)n—l;(oc—ﬁ’—y)¢ssill‘r3n
+(B4+7—a)y;sinf'm —o,
(2,3,6,9) ysinom + (— By sin(a + 3'— y)7 + (2 — 3 — 7)Y, sinfBr
—(y—a—p8")gsinB'mt=o,
(2,3,6,10) Yy sinam + ysin(a —y)w
(=) (B—3")sinan+sin(3+ 3 —a)n]bs—(—2a)desinf =0,
(2,3,7,8) dusinom+ (B)Yssin(a+3 —y)n+ (B+7— a)d,sinf'n

— (2 +B—7)YssinBr=o,
(2,3,7,10) dysinarw + gysin(oe — )«

+(7)(B—3")sinar +sin(8 + B — a)w] Y,
+(—3—pB")y,sinpr =o,
(2,3,8,9) dusinan+ (3 — 3" )dssin(a+ 3+ 53— y)n
— (23 —y)hssindr — (7 —a— 8" ){ysinB'n o,
(2,3,8,10) (o — 3)dpsinanm + [(a+ 3 — y)sinan + (B') sin(B + 5’ — y)m ],
— (=B +3)sin3'm4(2a)sinBr]dy— (—a—B)d,sinf'r=o,
(2,3,9,10) (3'—a)gssinam+[(y —a—8') sinan+(— 8) sin(3 + ' —y)n]d,
— (7)[(— B — B') sinBr - (— 22) sin B'7] by
+(—a—3—23"),sinBr —o,
(2,4,5,8) dasin(B+p5'—y)m— (2 — B )isin(z+B—y)m
—(B—)ssinB' w4+ (2 + 8 —B'— y)dssin(y —a)m —o,
(2,4,5,9) desin(B+3 —y)n—(y —B"),sinpn
— (B —a)ysin(a+ 3 —y)n+ (7 +B—B —a)ysin(y —a)n=o,
6) do—h+@E—F—7)k=o
7,8) (=B asin(@—y)r— (2 —B)fusin(x+ 3 —y)=m
— (B)Yrsinf'mw 4+ (a — y)dysin(y —a)m =o,
(‘27&‘77,9) (_@)LP?Sin(@—a)ﬁ—(a_-5)4)45“1@“
+ (B)rsin(y —a — 3/ )m + Yy sin(y — x)T —o,
(2,0, 7,10) by — 4, + (B— B+ P)bi+ (—a—B") =0,
(2,5,8,9) Yesin(B+B —y)m— (2)ysin(a+ 3+ 5 —y)7
+(2+ 35—y dssin(y —a— B+ (B)dysinf'm=o,

(2, h,
(2, 4,
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(2, 4,8,10) (—a)ysin(B+B'—y)m
—[(—a)sin(ﬁ—l—@’——y)ﬂ:—}—(B—B’—y)sinaﬂ:]up,,
—(B——B’—y)%sin(a—y)n—l—(B—B’——y—za)q/,osinﬁ’n:o,

(2,54,9,10) %sin(,@—i—ﬁ’—y)ﬂ:—l—[(ﬁ—a)sin(y—z—{s’)n—(y—ﬁ’)sinﬁﬂ:]%

+(y—a+B—B")dysin(y—a)m
—(B—pB'—2a)dysin(y —a—p')r=o,
(2,5,6,8) (B')dasin(f' —a)m — (B'— a)Yssinf'n
+ (= B)Yssin(y —a—B)m+ dysin(y —a)m = o,
(2,5,6,9) (B')asin(B'—y)m— (B'—a)dssin(a+ ' —y)n
— (=B YssinfBr+ (y — )Yy sin(y — a)m=o,

(2, 5,69 10) %—&Ps-l—(ﬁ—ﬁl—}’)%—(—0‘—‘5/)4’1020,

(2,5,7) Ya— s+ (B =B+ 7y =o,

(2,5,8,9) %sin(ﬁ+ﬁ’—y)n—(—oc)%sin(oc—t—f}—i—ﬁ’—y)n

—;—(—ﬁ’)%sinﬁn—u—(y~a—@’)¢9sin(y—a—@)Tc:o,

(2,5,8,10) dysin(B+p'—y)n '

—[(e—@")sin(a+ B —y)m+ (B—y)sinp'n]Y;
+(oc+5—B’—y)%sin(y—a)n—k(—zﬁ’)gbmsin(y—oc—@)n:o,

(2,5,9,10) (a)dasin(B+p' —y)w .
—[(oc)sin(ﬁ+6’—y)7r+(ﬁ—ﬁ’+y)sinaﬂ]kp5
—(B—ﬁ’—!—y)%sin(a—y)n——(——zaq—y—2{3’)¢1osin5n:o,

(2,6,7,8) {¢,sinam + (—B")Yssin(a+p—y)m

4+ (y— 2+ B)Yrsinf'm + gy sin(a — y)m=o,
(2,6,7,9) Yy sinam + (a0 — ' — y) gssinfr + (B) Y, sin(a + ' — y) 7
+ ¢y sin(a — y) 7 =o,

(2,6,8,9) (B’)%sinom—i—(——ﬁ’)%sin(a—i—ﬁ—f—,ﬁ’—y)n

+gsin(a+B' —y)m— (y — a) Yy sinp'm =o,

(2,6,8,10) &, sinar + [(B —B'—vy)sinan + (—a) sin (B + B’ — y)n] s

+ggsin(a —y)m — (—2a) Yysinff' m=o,

(2,6,9,10) (y)Ypsinam + [(o — y)sin(B+ B —y)m+ (B —B')sinan ],

+(y)up9sin(a——y)'rr——(—-oc)q/,osin(oc—e-ﬁ’——y)n:o,

(2,7,8,9) (——B)%sinan—n—(ﬁ)%sin(a—*—B—n—ﬁ’—-y)rr

— (a—y)YssinPm + Jgsin(a+ 3 —y)n =o,

(2,7,8,10) (—y)dssinan + [(y — a) sin(B+p' — y)m -+ (B — p') sinan ],

+(—y)¢ssin(a~—y)7r—~(—oc—@—B’)L{J,osin(a-i—ﬁ-—y)n':o,

(2,7,9,10) qagsinom—l—[(ﬁ—ﬁ’—l—y)sinan—l—(a)sin(ﬁ-i—ﬁ’——y)rr]%

+dosin(a —y) w4 (—20— B — ') Yy, sinfr —o,
Fac. de T. — VII. F.i3
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(2,8,9,10) 20y, sinarsin(f + ' —y)=n
~[(¢ —y)sin(B+B —y)m+ (B—pB")sinan] s
—[(y—a)sin(B+ B —y)n+ (B —p')sinan],
+ (a—B)dysin(a+B+p' —y)r=0o,
(3,4,3,6) Yysin(y —a)n+ (B )dysin(p' —a)n— (B'— a)Yssinf'n
—(—=7)Yesin(B+ B —-a)m=o,
(3,8,8,7) Yssin(y —a)m— (a— )Y, sinfBr + (— B)Yssin(f—a)n
— (P drsin(B+ B —a)yn=o,
(3,4,5,8) Yssin(y —B—B")mw+ (¢« —B)Ysin(f' —a)w
— (= B)Yssinf'm+ (o — y) s sin(f +p' —a)m=o,
(3,8,3,9) Yssin(y —3 —p")n— (B YusinfBr + (B —a)Yssin(f —a)w
+(y—a)dysin(B+p —a)n=o,
(3,4,6,7) Yssin(y — a)m— g, sinam + (—B'— y) Ygsin(a — ) w

—(B+7 —a)dssinBn = o,
(3,4,6,9) dysin(y—oa—p)r— (B') ¢, sinar

—(—y)¥ssin(B—a)m+ (y—a)Yysinf'n=o,
(3,4,6,10) Yssin(y — a)m — gy sinan — (— y) e sin(B+p' —a)w
+(—2a)Y,sinf'mr=o,
(3,4,7,8) dssin(y —B)m— (a— B) Y, sinan
— (Y)Y sinB' w4+ (a —y)dgsin(f—a)n=o,
(3,4, 7,10) dssin(y —a)m — ¢, sinan-— (y) ¢;sin(B+ B’ —a)w
+(—a—B—B")y,sin(a—B)n=o0,
(3,4,8,9) dssin(y —B—pf')r—(a+p —B)Y,sinan
(@ B —7)dasin(a—B) 7+ (7 — B) Yy sinB'm = o,
(3,4,8,10) dssin(B+B' —y)n+(a—p —p')sinar
—(a— P dssin(B+p —a)n—(—a—B —p' )Y, sinpr=—o,
(3,4,9,10) Yssin(B+p' —y) w4+ (B +B'— &)Y, sinar
—(y—a)yysin(B+p —a)m+ (—2a) Yy,sin(f —a)w =20,
(3,8,6,7) Yysin(y —a)m — Yssinan — (a — B’ — y) §¢ sinfBn
+ (B+7y)d;sin(a — B )w==o,
(3,5,6,9) dssin(y —pB)m— (f'— a)Yssinan — (— y) Y, sinBr
4 (7 — )Yy sin(B' — a)m =o,
(3,5,6,10) d;sin(y —a)m — Yssinan — (— y) Y sin(f+p'—a)m
—(—a)Ysin(a—pYyn=o,
(3,5,7,8) dysin(y —a—B)n— (—B)Yssinan — (y) gy sin(fp'— a) =
“+ (a—7y)YgsinfBr = o,
(3,5,7,10) Yssin(y —a)m — Yssinan — (y) ¢y sin(B +p' — o) 7
—(—B—pB")dy,sinBr=o,
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(3,5,8,9) Yssin(y—B—pB)m— (B'—B— o)yssinar
+ (B'—y)dssinPr — (y — e — B) Yy sin(a — f')w =o,
(3,5,8,10) ¢ysin(B+ ' —y)w+ (¢ — B —B') Yssinan
— (e —y)Yssin(B+B'—a)m— (—B— B )Yy sin(p — a2)n:=o,
(3,5,9,10) Yssin(B+p —y)n+ (B+ ' — a)dysinan
—(y—a)dosin(p+p'— a) m+ (—a) Yy, sinfin = o,
(3,6,8) 4y —(—B—PF)Ys—ds=o,
(3,6,9,10) (7) s —(B+B — )b — ()b + (B’ —a) Yy =0,
(3,7,8,10) (— )b — (v —B—B )Y — (=N Ys—(—a—2B =B, =o,
(3,7,9) 4’3“'(@+BI)¢7_‘"}’9:0v
(3,8,9,10) 2e¢;sin(B+ B —y)m — (B+ B — y) Yy
+(@—=B—8VY—(—a—B) Y=o,
(5, 3,6,7) (B'—B)hu— (B —=B) s — (— s+ (PN =o0,
(,5,6,8) sin(B'—oa)m — (—a) Yssinf'n
—(—a—f")Yssin(f+ B —y)m+ (— B')dsgsin(y ~ a)mw = o,
(5,5,6,9) dysin(f' —y)m+ (—a)Yssin(y —a—B)n
— (=B = Yesin(B+B —y)m+ (y—a—PB)Yysin(y — a)m =o,
(4,3,7,8) (a)Yysin(y —a—P)n+Yssin(B—y)n
= B+ dsin(B+B —y)n+ (2 +p—y)Yssin(y —a)m=o,
(4,5,7,9) (a)dusinBr+¢ssin(a—B)n+ (a+B)Yrsin(B+p —y)n
+ (B)Yesin(a — y)n =o,
(%,5,8,9) ()b~ (—a)ds+ (a—y)bs— (y — ) yy=o,
(8,8,10) ¢, —ds—(—a—0") =0,
(4,6,7,8) Yy sinanm + (—a — B )dssin(B—y)m
+ (B+y—a)d;sinf'm+ Yysin(ax —y)mw= o,
(4,6,7,9) Yysinan+ (— B —y)desin(B —a)n
+(B)%sin(a—kﬁ’—«y)rr—i—%sin(a—y)n:o,
(5,6,8.9) (B')dusinom + (—a—B")Yesin(f+p' —y)n
+Yssin(a+ 3 —y)m— (y —a) s sinf'w =o,
(4,6,8,10) ¢, sinam + (— o) Ygsin(B+ ' —y) 7
+dgsin(a—y)m— (—2a) Y, sinf'n=—o,
(4,6,9,10) (7)Y, sinam +- (ax — y) s sin(B+p' —y)=m
—|—(y)%sin(oc—y)7r—(—--a)up,osin(a—f—ﬁ’—y)ﬁ:o,
(%,7,8,9) (—B)dusinom—+ (B —a)y;sin(B+p —y)n
(= y)dssin(ax —B)m (- a)Yysin(f—y)n=o,
(5,7,8,10) (— y)dysinar + (y — a) y;sin(B+p'—y)«
(=P dssin(a—y)m+ (— 20— B~ B')dysin(B—y)n=o,












