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Emden—Fowler equation.
1°. With m # 1, the Emden—Fowler equation has a particular solution:

n+2)(n+m+1) ﬁ
A(m —1)2

n+2
y=AXxT-m, where)=

2°. The transformation: = 22y, w = 2y’ /y leads to a first-order (Abel) equation:

2[(m = Dw +n + 2w, = —w?+w + Az.
3°. The transformatiory =w/t, = =1/t leads to the Emden—Fowler equation with the independent
variable raised to a different powew?, = At 3™,

4°. Table 1 presents all solvable Emden—Fowler equations whose solutions are outhiaedbook

of Exact Solutions for Ordinary Differential Equatioby Polyanin & Zaitsev. The one-parameter
families (in the space of the parameterandm) and isolated points are presented in a consecutive
fashion. Equations are arranged in order of increasingnd increasing: (for identicalm). The
number of the equation sought is indicated in the last column.

TABLE 1
Solvable cases of the Emden—Fowler equatidip = Ax"y™

No m n Equation No m n Equation
One-parameter families 13 | 573 —5/6 2.3.1.23
. 14 -5/3 -1/2 2.3.1.24
1 arbltrary 0 2.3.1.2 15 _5/3 1 2317
2 arbitrary -m-3 2.3.1.3 16 _5/3 2 2319
3 arbitrary —%(m +3) 2.3.1.4 17 _7/5 _13/5 23.1.14
4 0 arbitrary 2311 18 -7/5 1 231.13
5 1 arbitrary 2.3.15 19 _1/2 _7/2 231.12
. 20 | -1/2 -5/2 2.3.1.6
Isolated points 21 ~1/2 5 23126
6 =7 1 2.3.1.15 22 -1/2 -4/3 2.3.1.17
7 —7 3 2.3.1.16 23 -1/2 -7/6 2.3.1.18
8 | -5/2 -1/2 2.3.1.22 24 | -1/2 -1/2 2.3.1.25
9 -2 -2 2.3.1.28 25 -1/2 1 2.3.1.11
10 -2 1 2.3.1.27 26 2 -5 2.3.1.19
1 | -5/3 -10/3 2.3.1.10 27 2 -20/7 2.3.1.21
12 -5/3 -7/3 2.3.1.8 28 2 -15/7 2.3.1.20
References

Kamke, E., Differentialgleichungen: tsungsmethoden undosungen, |, Gedhnliche DifferentialgleichungenB. G.
Teubner, Leipzig, 1977.


http://eqworld.ipmnet.ru�

2 EMDEN—FOWLER EQUATION

Zaitsev, V. F. and Polyanin, A. D.,Discrete-Group Methods for Integrating Equations of Nonlinear MechariRC Press,
Boca Raton, 1994.

Polyanin, A. D. and Zaitsev, V. F.,Handbook of Exact Solutions for Ordinary Differential Equations, 2nd Edit@hapman
& Hall/CRC, Boca Raton, 2003.

Emden—Fowler Equation

Copyright(© 2004 Andrei D. Polyanin http://eqworld.ipmnet.ru/en/solutions/ode/ode0302.pdf


http://www.begellhouse.com/books/60857a5b687d5e49.html�
http://www.crcpress.com/shopping_cart/products/product_detail.asp?sku=C2972�

