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Abstract

According to the characteristic of elasticity that can analyze the relative rate of change of one va-
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riable to another, this paper innovatively introduces a differential transformation, the elastic up-
grading transformation, for solving a class of first-order nonlinear ordinary differential equations.
It can transform the first-order nonlinear ordinary differential equation into a confluent hyper-
geometric equation, and thus find its solution, and summarize the steps of applying the method to
solve the problems. This method provides a new method for solving some first-order nonlinear
ordinary differential equations, so that the solvable type of differential equations is expanded.

Keywords

Nonlinear Differential Equations, Confluent Hypergeometric Equation, Differential
Transformation, Elastic Upgrading Transformation

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 318

ARFTEGN, SRR 0 i LR O [ 3 2 AT X L HUR L E R, H TN 57 RMER,
ELTE ) ZisH, A B AL #tERA A Woods [2]32 H FH TR 6 R 54
K, RZ 23] [APH RIS . St 2SO0 R BT T 2 7. HR SRR TSR
oy T7 FE e ?

TEIRE I SCER R [5] [6], AWM AR, W AEAED, OB, ks
1S AHIRIX S AR R BRI TR AR Ll WA oy A FR, RIS oR B8 2 (AR 2R Moy 77 R SRR
e BN T B A B 2R ) ISR

FI ARG AR 40 SRR 7 7 PR — PR K A NBIE BN ik —, 2580 Hal AT 1) 2 5T
Ahmed [71%5 N3z F B0 NHIRR 0 R B0 e, SRIE T IR M 0 7 RERE MR, JRB A 37—
) B #5077 BRI SR A#E s Maitama [8]58 A $2 7 —F Laplace BUFA 53254 Shehu 2845, FH T 3R fif ¥ ik
o T FERmGR 5 )7 #8 s Atangana 5 A[O13 H T —FBi A B, JRig FIZf U B E AR T —
FE A A S 0 2 B oy T AR 7 7 AR AR Kim [10]7 AR 73 A1 Laplace 28 #e il |48 RAH
WAy TR, FER L MR AR B S B T — A 825 . Fatoorehchi 5 A [11]8F 5 T Rk
W TTREE, IR HYT R Laplace A2 #1531 Riccati 772, Clairaut’s 772, Blasius 77 F£ 1
Fatoorehchi [12]%5 AR J& Laplace A8 40/ 7¢ 7 Thomas-Fermi 52, HAS 2| T MmN, FE0H
(A o

R B R R w7 R — e 75, A 2 A5 E X T T MO Ft. B4k
B N[13)E AT A, St — bk o A8 4, o =8 RECH U e A I o TR, 456 4
IRARARR) T = A8 ZBCH o T FER0E AR Agboola 25 A [14TRIF 9T T =B i s J7 AR B0 il J, 37
FEE T ZR G T AR 4545 21 1 =B s 5o T RE B in) AL ) % Badani [15]RFH—Fh i A2 19 31 1
AR BN = A R R 1oy 7 R DA S I AR SR IR T - BRRL 5 RE AR o B PR B, RN TV
FAT 3R n B2t AR5 R oy T2

KFILH, B84 1) Fourier A8 # BT SR ZU A SE bR B 1 56, Mk 7 A8 4 2 R AZFEAR 24 (1 H
A SERRN S S EE R AR 2 H AT O A R SRR B B R o T R AT SR A, (A A AT

DOI: 10.12677/pm.2023.135126 1228 Eiile e


https://doi.org/10.12677/pm.2023.135126
http://creativecommons.org/licenses/by/4.0/

GETE

48

%X Laguerre J5F2. Chebyshev 77 R4 Legendre 7 R4 3E4T T HF 7T [16] [17] [18] [19]. A8 ST MHIE 5
PERIT T B R, BIN T — Mo 0o A8 e —— sV TR AR e, BT Mol 8 FH TSR i — 2R mT i
B LA TR — B AR o T R .

SCEAMWR: EAALS W T MR BT LA T A TR T LR TR AR s L kgs HIFIER A
S FEEE R SRJE AL T I AR R P IR BRI N e G R R TR AR SR D BR
BAT AN A s IR iR SO 1 g g — B AR

2. MEHNR
EX 1 T s y="1(x), Hf(x)20H

_xdy
T @
Hrhp By = £ (x) HIXET x BUSR PR R A, AR %, MRS RYE R B ik g, o
BIB L #5yhy=f ()M T X OPER AL, HLf(x)20 BTt A
X X 2 1
r_ Sy 2 [ += 2 2
=Y y2(y) yY @
BB HHE 150
_Xxdy
ydx
PNIIEE]
,_dp _dxdy) y-xy' . X,
T~ i dx(ydxj y? eryy
” ! 1 ’
=—Vy' —— +—
yy yZ(y) y’
RI5]HE 1 f5HIE
518 2 AU LT
xy"+(y-x)y' -ay=0 ®3)
Hr o ABH, y=- 88 HiBEAN:
y=AF(a,7,X)+BxX7F(a+1-7,2-7,x) 4)
Hr ABNHEL, HB#0o F(a,y,x) NEBERKEGTHEILMEE, 7TAIRRHA
& (@),
Pl =20, ©

H (a)k =a(a+1)-(a+k-1), H(a)o =1. Filh, o=y HHF(a,ax)=€".
ER W22 SCHk[20].
BB 3 Sy LA R T ko0 14 I

%F(a,y,x):%F(a+l,7/+l,x)

EBA W22 3CHR[20].

DOI: 10.12677/pm.2023.135126 1229 P2k


https://doi.org/10.12677/pm.2023.135126

=
It
s
4

3. XEEHELHIERA

EH 1 A
xt'+2° +(y-x-1)z-ax=0 (5)

—Br AR R B TR, o ALy 2 BAL BRI LIRS N

X{CaF(a +Ly+1Lx)+(1-y)x"F(a+1-y1-7, x)}
Y

‘= CF (a7, X)+ X "F(a+1-y,2-7,X) (6)
Hrf C L.
EBE 4 F—Br et s ooy 7%
xt'+2° +(y-x-1)z-ax=0
B, R HA A, 4
_xdy
Z_ydx'yio
oy KT X BIREL Xz RKET x 19 FH0T AR 2
ZZKW_{XJX+X' "
y y y
WG, KORENETTRE, WE
Xy"+(7_x)y'—0!y=0 (8)

HFI B 2 F@)X N o WBHL, y = BHH GBI UATTIE. RIXF 2 T x KI— R i,
A0 2 SRS y BB, WA RLKE 2 56T x I — B AR T 0 TR AL y R T x (R I 2k
PEH Y TT R, IX B TR S T A e ) AR

FEET SRR 2 K& i J LA 7 R s AN

y=AF(a,7,X)+BX7F(a+1-7,2-7,X)

Hp ABNEEHEB=-0.,
%E,m$h§%,wm%ﬁﬁﬁﬁm@%ﬁ
d[AF (a,7,X)+BX7"F(a+1-y,2-y, X)]
X

- dx 9
’ AF(a,)/,X)+BXl’VF(a+1—7,2—)/,X) ©

L5 2 3 X (9) AT LR AR

x[c“F(a +17+1X)+(1-7)x"F(a +1—y,l—y,x)}
y

‘= CF(a,y,x)+Xl”F(a+l—;/,2—7/,x)

ﬁ*C%ﬁﬁ,ﬂc=§B¢m

R #E 1 f540F .

DOI: 10.12677/pm.2023.135126 1230 P2k


https://doi.org/10.12677/pm.2023.135126

=T
It
fs
4

4. BMEFHMTHR SR

X E R 1 UERT, BATAT BLUAEN R A SR T AR R SR AR — SR T A o S ) LT T R
B AR T L Ty RE SRR B

%—ﬁ:
;ﬁ:ﬁ:
H=b

FHL
FhA

ST 7SR T 5 9T 0 (5) 3 — B AR e ) T
ﬂ%%ﬁﬂ%%ﬁ&éiz?%dio,#ﬁﬁf;

¥ 2,2 W N AR R T 1 E T A R T R
S 3B 2 SR AU LT R

S AL R R e, B S B e 2 5 R AR

i DA SRR ER, AT LUAS B80S R 3 T R TR AR 2R A ST A T T AR A — B AR
LR TR SRR B (18] 1)

BRI A 31582 —_—

Wt (5) A BRI l — W

—R—frARktE —— AELTE
Wi

HRE A7 HAE 7

Figure 1. Upgrading transformation method solution flow chart
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