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Annotatsiya. Ushbu maqolada ikki o’zgaruvchili Gipergiometrik
funksiyaning umumiy yechimlari va xossalari Kiritilgan. Xususan Gipergiometrik
funksiyaning umumiy yechimlari topilgan va sodda ko’rinishga keltirilgan. Ularning
umumiy formulasi topilgan. Bu esa ayrim masalalarni yechishda bir muncha oson
bo’ladi. Ushbu yechimda asosan murakkab funksiyanining birinchi, ikkinchi va
uchinchi tartibli hosilalari orgali yechim topilgan. Murakkab funksiyaning barcha
hosilalari to’liq ko’rsatilishiga sabab esa sigma funksiya ikki o’zgaruvchili funksiya
bo’lganidadir. Chunki ularni x va 'y hosilalarida turli ko’rinishda bo’lishidir. Uning
ko’rinishini quyidagi yechimlarda ko’rish mumkin.ularning barcha murakkab
yechimlari keltirilgan

Kalitso‘zlar. Hosila, murakkab funksiya hosilasi, chizigli akslantirish,
differensiallash.

Bizga ixtiyoriy
L(u)=y"u_ —u,, = 0
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funksiya berilgan bo’Isin. Bu yerdagi funksiya o’zgaruvchilarini quyidagicha
belgilab soddaroq ko’rinishga keltirib olamiz. Ya’ni

u=Pa(c) P=x7, O'=[——( 3 )ym3+3]

X(m+3
m

3p

3=ﬂ, m=£(m+3), m(1-3)=35, m—1
m + B boladi.

Funksiya o’zgaruvchilarini hosilalarini quyidagicha olinadi.
u =Pwo+Pw. o,
u =Pw+Pa,o,

Bu yerda sigma funksiya x va y ga bog’liq bo’lganligi uchun murakkab
funksiya deyiladi va uning hosilasi murakkab funksiya hosilasiga nisbatan olinadi.

O’zgaruvchilarning hosilalari to’liq olinib (1) tenglamaga qo’yiladi. Shunda uning
umumiy ko’rinishi kelib chigadi.

— 2
u =P wo+Pwo +Pwoc +Pw_o +Pw o,

— 2
u,=Pw+Pwoc +Pwo +Po o +Poo,
u =P w+2Pw o, +Pw_o’ +Pw.oc,

, =P,0+2Pw o, +Pa o’ +Pwo,

o = Pu@+ P00, +2P 0 0, +2P (0,0, +0,0,)+Pao, o, +

+P(0)MJO'X+20)GO'XXO'X)+P0)G +P(a) oo, two )

ooo X XX o XXX

w =P,0+P oo +2P v o +2P (e, o, +0,0,)+Pwo o+

+P(a)mo-y+2w o O')+Pa)0' +P(a) 0,0, +00 )

ooo

w=P 0+3Pw o +3Pw o’ +3Pw o, +Pw_o° +3Pw o0, +
+Pa)c7

o XXX

— 2 3
u, =P, ,0+3P wo +3Pw, o +3Pwoc, +Pw, o’ +3Pw oo, +
+Pw, o,
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+3y"Pw_o’ +3y"Pw o, +Y"Pw._o’ +

o XX

y'u,=YyY"P, o+3y"P o c

XXX XX o X

+3y"Po_o.0, +Y'Po.o,,

=—P,0w-3P w0, -3Pw, o -3Pw o, -Po, o’ -3Pw oo, -

—u,, o yy ooy yy

y"P_o+3y"P.w o +3y"Pw o’ +3y"Pw o, +Y'Po_o’ +

Do O xx
+3y"Pw o0, +Y'Pw o, =0
—P ©-3P wo,-3Pw o' -3Pwo, —Po, o’ -3Pw oo, -
-Pw, o, =0
u, +u, =0
y"Pa, o’ -Paw, o’ +3y"Pw o’ -3Pw, o’ +3y"Po o0, -
-3Pw, 0,0, +3y"P,w o,-3P w o, +3y"Pw o, -3Pw.c, +

+Y"Pow o, — Pa)gayyy +yY"P - Pwya)

P[ymaf — Gf]a)m + S[ym Po,-Po, +y"Poo, - Payaw}a) +

oo

+[3( y'P.o, — Pway)+3(y’“ Po - Py(Tyy)-l- P(ymc)'XXX -0, )}a)g +
+(y"P,,—P,,)o=0

Hosil bo’lgan tenglamani soddaroq qilib yozish magsadida sigma funksiyaga
bog’lab, uni quyidagicha yozib olamiz.
Aw.__ +Bw _+Cwo +Dw=0 2)

Shundan so’ng esa A,B,C,D larni umumiy yechimini topishimiz mumkin.
Ya’ni quyidagi ko’rinishda
A=P|y"c; -0 |
B= B[ym Po,-Po, +y"Poo, - Payayy]
C= [3( "P o — Pyyay)+3(ymPX6XX — Pyayy)+ P(ymaXXX —ayw)]

D=y"P, —P

XX
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, P'=(x*), B,=-3x"" P =-3x", P,=-3Px7;

 =-3x", P'=(-3x"), P, =-3(-4)x*", P,=12x", B, =12Px?;

P, =12x", B,'=(12x"), P,12(-5)x*", B, =-60x", P

‘ p— ITA CONFERENCE ON THE ROLE AND IMPORTANCE
OF SCIENCE IN THE MODERN WORLD
P=x"

XXX XXX XXX = _60 PX73 ;
P =0;
27 ym+3
3 meY 3 ms, 21 s (m+3)
o=|- y ==Y =T =Y =" 3
x(m+3) (x(m+3)) X (m+3) X
33 m+3
(m+3)”
o= -
X
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o, = 5 = 5\ 2 =
X ()
3 3
_45 m+3,,4 20 m+3
RNCTE . (m+3)”
XlO ! XXX X6
27 m+3 | 33 m+3 | 3 33 m+3 3\
X — X
[ || e )
o =| — =— 2 =

( - j 33(y"‘*3)'(m+3)3 —33y”‘*3((m+3)3)l
ym+3 X3

(m+3) ((m+37)
__ — __ — _
F(m+3)(y"**)(m+3)  Fy"?(m+3)’ 3 e
(m+3) oy (e
X3 X3 ! y XS
3 m+2 3 m+2 3 3’ m-+2 3\
ECES ((m+3>3y JX{(mg)e J(X) _
N () )

{ . J- [}%ww)mHsffWM«m+aﬂ]
ym+2 X3

_ l(m~3y i ((m-3)) i
33(m+2)(ym+2-1)(m+3)2 3y™ (m+2) F(m+2) ..
_ (m+33)4 _ (m+33)2 o (m+322
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F(m+2) . | {33(m+2) yJ ¥ [33(m+23) me(Xs).

(m+3)3

[S(m )mﬂj'xs [33((m+2)y"”1)(m+3)2—(33(m+2)y'“*1)((m+3)2)}

(me3) " )" ((m+3)) )
X° - x? -
F(m+1)(m+2)(y" ) (m+3)  Fy"(m+1)(m+2) F(m+1)(m+2)
. (m+3)4 . (m+3)2 o (m+3)2
- x° - X3 T Ty T X3
3 | [ ]
A Y
APy 53T pl| ym (m+3) (m+3)
- |:y O, — Gx] - y X4 + X3
L- - - - 4 shu

ekanligidan, uning to’la ko’rinishini keltirib chiqaramiz.

i 312 3m+9 39 y3m+6 |
A_p ym(m+322 +(m+3)9

X X
i 39 3m+9 36 3m+6 |

3| a3’ (me3”
A= P_s ym 9 + 6

X X X

33 m+3 36 y2m+6 ° y2m+6 |
L3 (m+3) (m+3) (m+3)
A=Py ) 3 6 + 6
X X X X
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33 m+3 36 2m+6
| (m+3)’ (m+3)
A= Pym 3 N +1- X8 ’
33 m+3 | 33 m+3 T 33 ym+3
3 y 3 y 3
3 3
A=Py"‘3—3 (m+32 o (m+32 ’ 0__(m+ Z ’
X X X
3*Py"
A= " o’(1-0).

Demak, A ning ko’rinishi quyidagicha kelib chiqdi. Shunda so’ng esa, A ni
keltirib chigarganimizdek B ni ham umumiy ko’rinishini keltirib chigadi.

B= S[ym Po,-Po, +y"Poo, - PGyO'yy:l,
B=3y"Po’+ 3P(ymaxaXX -0,0, ), P, =0.

34 m+3
B:—32Py”‘ (m+34)3 .\
X X
34 ym+3 34 ym+3 33 ym+2 33(m+2) m+1
apl | v (m+3)3 (m+3)3 (m+3)2 ~ (m+3)2
y X4 XS X3 X3
38 2m+6 38 y2m+6 36(m+2) 2m+3
2y"P| (m+3 (m+3)’ m+3)’
S S R R P (O L
38 - y2m+6 38 g 2m+6 36 (m + 2) 2m+3
m+3 +3 m+3)°
— 32 Pym ( X)g 3Pym ( Xg) 3P ( X)6 —
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3 ' e g 3 ' 2m+6 3°33(m+42) m+3
:_33P3y”‘ 3(m+3)6 . (m 36) . (m+32 _
X X X X
33 m+3 33 m+3
_33P3ym (3+4)(m+323 L 3(m+2) (m+323 _
X X (m+3) X
33 ym+3
spy™ (3 2 3
_3 Psy ( (m+ )_( +4)o G.G:_(m+32
X (m+3) X
3*Py"(3(m+2) 36
B= —(3+4 . m=—""—:
x? ((m+3) (3+4)ojo 1- 8
37,3+ 38+2(1-8) 3B+2-2p
3(m+2):31_ﬂ — (1_ﬁ) — (1_ﬂ) —
(m+3) 38 5 34+3(1-p) 3+3-35
1-5 (1-5) (1-5)
p+2
_(1-8) _p+2_
=3 3 =3 3 =p+2
(1-5)
3*Py"
B - 2)-(3+4
P (g 2)-(3+4))a
B:33Pym£2+'B+l+2ﬂ+1—(3+1+ﬂ+§j0}7.
x° 3 3 3

Demak B ning ham umumiy yechimi kelib chigdi. C va D larni ham shu

ko’rinishda topilganida quyidagicha bo’ladi.
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3\,m
C:3 yP 2’B+1-2+’B— 1+1+ﬂ+§+1-£+1-§+£-§ o |
3 3 3 3 33

X 3 3
3,,m
D__3 ysp.l.ﬂé
X 33
Bu hosil bo’lgan koeyfitsentlarni (2) tenglamaga qoyamiz.
3 m
Aw,. +Bw_+Cw, +Dow= 3 P3y o’(l-o)+
X
3 m
+3 Psy 2+’B+1+2ﬂ+1—(3+1+ﬂ+§j0 o+
X 3 3 3 3
3 \,;Mm 3,,m
+3 y3P 2ﬂ+12+ﬂ_|:1+1+ﬂ+§+1ﬁ+1§+ﬂ§:|0- _3y—3P1£§:
X 3 3 33 X 3 3
3 m
S Py o’(l-o)+ 2+ﬂ+1+25+1_ 3+l+£+E o |o+
X 3 3 3 3
+ 2'B+1-2+’B—[1+1+ﬂ+§+1-ﬂ+1-§+ﬂ-§}o- —1-ﬂé :
3 3 3 3 3 3 33 3 3

Tenglamaning sodda yechimi hosil bo’ldi. Demak, biz izlayotgan yechimga erisha
oldik.
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