Exact Solutions > Integral Equations > Linear Volterra Integral Equations
of the First Kind and Related Integral Equations with Variable Limit of Integration

1. Volterra Integral Equations of the First Kind

1-1. Integral equations whose kernels contain power-law functions

1. / (x—t)y(t) dt = f(x).

N

/E(Am + Bt + C)y(t) dt = f(x).

w

. / ( —t)"y(t) dt = f(z).

N

. / vV —ty(t)dt = f(x).

T y(t)dt _ .
5. /a e = f(x). Abel equation.

6. / (x —t) y(t) dt = f(x).
7. "yt = f(x). Generalized Abel equation.
a (12 - t))‘

1-2. Integral equations whose kernels contain exponential functions

8. / : e*@ Ny (t) dt = f(x).

9. /m e Pty(t) dt = f(x).

10. / ) (2@ — 1]y(t) dt = f(a).

11. / : (2™ + by(t) dt = f(x).

12. / : (@) — er@ D]y (t) dt = f(a).

z y(t)dt

13. —_—
a A /e)\m _ e)\t

= f(=).
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2 VOLTERRA INTEGRAL EQUATIONS OF THEFIRST KIND

1-3. Integral equations whose kernels contain hyperbolic functions

14. / ) coshP\(z —t)]y(t) dt = f(z).

15. / m{coshp\(w —1)] - 1}y(t) dt = f(=).

. [ coshp\(z —t)] + bly(t) dt = f(x).
[ )

17. / i costf[A(x — t)]y(t) dt = f(x).

18. / ) sinh[A(z —t)]y(t) dt = f(x).

0. [ sinh[A(z —t)] + b}y(t) dt = f(x).
I }

20. /w Sinh()\\/w -t )y(t) dt = f(x).

1-4. Integral equations whose kernels contain logarithmic functions

21. /w In(x —t)y(t) dt = f(x).

0
22. /m[ln(w —t) + AJy(t) dt = f(x).
23. /m(a: —t)[In(z —t) + Aly(t) dt = f(x).

1-5. Integral equations whose kernels contain trigonometric
functions

24. /a ) cosP\(z —t)]y(t) dt = f(x).
25. /a m{cosp\(w —t)] - 1}y(t) dt = f(a).
26. /j{cos[)\(:v —t)] + bly(t) dt = f(x).
27. L i sin[\(x — H)]y(t) dt = f(x).

28. /w Sin()\\/:c —t)y(t) dt = f(x).
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1-6. Integral equations whose kernels contain special functions
29. /j Jo(AMz —t))y(t) dt = f(x).

30. /: Jo(AWz —t)y(t) dt = f(z).

31. /j In(A(x —t))y(t) dt = f(x).

32. /: I(AWz —t)y(t) dt = f().

1-7. Integral equations whose kernels contain arbitrary functions
3. [ lote)-g(Olye) dt = $(a).

3. [ lot@)-g(0) +Wly(e) dt = f(o).

35 [ lota) + nOly@) dt = £(a).

36. /a ) K(z —t)y(t) dt = f(x).

w./EVmw—mamam:f@)

v y)dt

38. —
a Vg(x)—g(t)

= f(=).

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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