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1. Linear Difference and Functional Equations with One
Independent Variable

1.1. Linear Difference and Functional Equations Containing
Unknown Function with Two Different Arguments

First-order linear difference equations.

1. y(x+1)-ay(x)=0.
First-order constant-coefficient linear homogeneous difference equation.

2. ylx+1)-ay(x) = f(x).
First-order constant-coefficient linear nonhomogeneous difference equation.

3. y(x+1)—wy(x) = 0. |

4. y(x+1)—a(x—->b)(x—c)y(x) =0. |

a (=A@ —=A2)...(T—Apn)
(- p)(@ = p2) o oo (T — )

6. y(xz+1)-f(x)y(x) = 0. |
/. y(x+a)-by(x)=0. |
8. y(z+a)-by(x) = f(x). |
9. y@+a)-bay(®)=0, a,b>0. |
110. y(x +a) - f(z)y(x) = 0. |

Linear functional equations containing y(x) and y(ax).

5 y(xz+1)-R(x)y(x) =0, R(x) =

|11. y(ax) —by(x) = 0, a,b>0. |

12, y(az) —by(z) = f(z). |

Linear functional equations containing y(x) and y(a — x).

13, y(z)-yla—=) =0. |

|14, y(x) + y(a —x) = 0. |

15, y(z) +yla—x) =b. |
16, y(x) +y(a —x) = f(x). |
17, y(x) —yla-x) = f(x). |

18. y(x) + g(x)yla —x) = f(z). |
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2 LINEAR DIFFERENCE ANDFUNCTIONAL EQUATIONS WITH ONE INDEPENDENTVARIABLE

Linear functional equations containing y(x) and y(z), where z = (x).
19. y(x®) —by(x)=0, a,b>0.

20. y(z)—y(a/z) = 0.

21. y(z) + y(a/z) = 0.

22. y(z) +yla/z) = b.

23. y(x) +y(a/x) = f(x).

24. y(x)-y(a/x) = f(x).

25. y(z) + g(x)y(a/x) = f(x).

0 o (fo) <o

7, y(w)+y(%): .
a==
28. y(w)+y(1+bm):f(l')-
a==
29. y(a:)—y(l_'_bm):f(w)-
a=1
30. y(m)—cy(l-l_bm):f(a:), c# £l

a=x
1+bx
ar — (3

x+b

31 y@)+9@y(5— ) = F@).

32. y(w)+cy( ) = f(x), B =a?+ab+ b’

33, y(w)+cy<bw_+ﬁ> - f@) B=d’+ab+b?
34, y(m)+g(m)y(a;:f) =f@), B=a’+ab+b?
35. y(m)+g(m)y(b;jf> - f(@), B=d’+ab+b?
36. y(x)-y(Va2-x2)=0 O<z<a
37. y(x)+y(Va?-x2)=0 Osz<a
38. y(z)+y(Va?-x?)=>b O<sz<a
39. y()+y(Va2-22)=f(x), O<z<a

)

40. y(m)—y(\/m
41. y(z)+g(x)y(Va2-=2) = f(x), O<z<a.
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1. LINEAR DIFFERENCE ANDFUNCTIONAL EQUATIONS WITH ONE INDEPENDENTVARIABLE

Linear functional equations containing y(sin «) and y(cosx).
42. y(sinx) —y(cosx) = 0.

43. y(sinx) + y(cosx) = 0.

44. y(sinx) + y(cosx) = a.

45. y(sinx) + y(cosx) = f(x).

46. y(sinx) —y(cosx) = f(x).

47. y(sinz) + g(x)y(cosz) = f(x).

Linear functional equations containing y(x) and y(w(x)), wherew (w(x)) = .

48. y(x) —y(w(x)) =0, where w(w(x)) = x.
49. y(@) +y(w(@)) =0, where w(w(x)) = .
50. y(z)+y(w(@) =b,  where w(w(x)) = =.
51. y(@) +y(w(@) = f@), where w(w(®)) = .
52. y(z)-y(w(z)) = f(z),  where w(w(z)) = =.

53. y(x) +g(:n)y(w(w)) = f(x), where w(w(m)) =z.

1.2. Other Linear Difference and Functional Equations
Second-order linear difference equationsy,, = y(n).

i Yn+2 T QYn+1 + byn =0.
Second-order constant-coefficient linear homogeneous difference equation.

2 Yn+2 T QYn+1 T byn = fn-
Second-order constant-coefficient linear nonhomogeneous difference equation.

3. ylx+2)+ay(x+1)+by(x) =0.
Second-order constant-coefficient linear homogeneous difference equation.

4. ylx+2)+ay(x +1) +by(x) = f(x).
Second-order constant-coefficient linear nonhomogeneous difference equation.

5. y(x+2)+ta(x+y(x+1)+bx(x+ 1)y(x) =0.
Other functional equations.
6. Ay(ax)+ By(bx) + y(x) = 0.

7. Ay(xz®) + By(z®) + y(x) = 0.

©

y(y(:v)) —x =0.

y(y(x)) + ay(z) + bz = 0.

©
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4 LINEAR DIFFERENCE ANDFUNCTIONAL EQUATIONS WITH ONE INDEPENDENTVARIABLE

10. y(y(y(w))) —x =0.

11. Ay(m)+By(a;:5> +Cy(b$+'6) = f(x), B =a?+ab+ b2

axr—3
xrt+b

)+ oty () = g(a), B=a?+ab+0?

a—xIT

12. fi(x)y(x) + fz(w)y(

13. Yn+m T @m-1Yn+m-11 ...+ Q1Yn+1 + AoYn = 0.
mth-order constant-coefficient linear nonhomogeneous difference equation.

14, Ynim * G 1Yntm-1 T -+ - ¥ Q1Yn+1 T Q0Yn, = fn.
m¢th-order constant-coefficient linear nonhomogeneous difference equation.

15. y(x+n)tapaylx+n-1)+...+ay(x +1) +apy(x) = 0.
nth-order constant-coefficient linear homogeneous difference equation.

16. y(x+n)+tapay(x+n-1)+...+ay(x +1) +apy(x) = f(x).
nth-order constant-coefficient linear nonhomogeneous difference equation.

17. y(x +by) + anay(x + bya) + ...+ ary(x + by) + agy(z) = 0.
18. y(aza") + b1y (:c“"‘l) +...+by (w“l) + boy(x) = 0.
19. y(anx) + bp1y(anazx) +.. . + biy(aix) + boy(x) = 0.

20. y!"l(z) + ap1y™ M) + ... +ary(x) +aoz =0, y"(z) = y(y!" U(z)).

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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