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2. Nonlinear Functional Equations with One Independent
Variable

2.1. Functional Equations with Quadratic Nonlinearity
1. y(z+1)—ay’(z) = f(z). |

2. y(2z) —ay’(z) = 0. |

3. y(2z)-2y*(z) +a = 0. |

4. y(@)yla—z) = b°.
5. y(@)y(a—=) = f(z).

6. y(x) +y*(a—=) = b°.

7. P(x) + Ay(z)y(a—=) + By’(a—=) + Cy(x) + Dy(a-=) = f(x).
8. y(x)y(az) = f(@). |
9. y(@*) —ay’(z) = 0. |
10, y(@)y(*) = f@), _a>0. |
11, y(@)y(a/z) = b°. |
12, y(@)y(a/z) = f(x). |

13. y*(z) + Ay(z)y(a/z) + By’(a/z) + Cy(z) + Dy(a/z) = f(x). |

()

a—=I

1+bx

15. y(@)y( ) = F@).

a—x

1+bx

16. y¥() + Ay(@)y(

) + By(@) = f(@)

17. y(z)y(Va?-x?) = b, 0O<z<a.
)

|18. y(a:):l,/(\/a2 —x?) = f(x), O<z<a.

120. y(sinz)y(cosx) = f2(x).

|21. y(w)y(w(m)) = b, where w(w(w)) =zx.

|
|
119. y(sinx)y(cosz) = a’. I
|
|
|

|22. y(x)y(w(z)) = fi(x), where w(w(z)) = .
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2 NONLINEAR FUNCTIONAL EQUATIONS WITH ONE INDEPENDENTVARIABLE

2.2. Functional Equations with Power-Law Nonlinearity
1. y(x+a)-by*(z) = f(x).

2. y(x)yla—=z) = f(z).

3. v Yx)+ vy N a-x) = b, n=12,....

4.y (@)yla/z) = f(z).

5. v @y(1 ) = fl@).
6. v@u( L) =1, B=arab+r?
7. y*(w)y(b:jf) = f(x), B=d’+ab+b’.

8. yz)y(x®) = f(x).
9. yA(:E)y(v az—mz) = f(x).

10. y*(sinz)y(cosz) = f(x).

2.3. Nonlinear Functional Equations of General Form
1. F(z, y(z), y(x +a)) = 0.

2. F(z,y(z),y(a-z)) = 0.

3. F(z, y(z), y(az)) =0, a>0.

4. F(:c,y(a:),y(a/a;)) =0.

(
6. F(a: y(w),y(aw_ ))zo, B=a?+ab+ b2
(

x, y(w),y(bjjf)>=0, B =a’+ab+ b2

8.

|

(=, y(@), y(x*)) = 0.

9. F(z,y(x),y(Va2-22)) =0, Os<z<a.

10. F(x,y(sinz),y(cosz)) = 0.

11. F(x,y(x),y(w(x))) =0, where w(w(x)) = x.

12. F(m, y(x), y(x + 1), y(x + 2)) =0.
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2. NONLINEAR FUNCTIONAL EQUATIONS WITH ONE INDEPENDENTVARIABLE 3

13. F(w, y(m),y(aw_ﬁ),y<bm+ﬂ)>=0, B = a®+ab + b

x+b a—x

14. z, yx), y(x+1),..., ylx+ n)) = 0.

F(
15. F(=, y(x), y?(@), ..., y™@) =0,  y"(x) = y(y"(@)).
F(

16. Z, y(BO(w))v y(el(w))i ©coog y(e'n.—l(w))) =0.

The EqWorld website presents extensive information on solutions to various classes of ordinary differential equations, partial
differential equations, integral equations, functional equations, and other mathematical equations.
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