Individual task 1

Volterra integral equations
Case 1

Prove that functions @ (x) are solutions of corresponding integral equations :
11 p(x) = m%)% ;o) = 335132;6)32 - 3zcl++2;3);t(p(t)dt

1.2. (x) = e*(cose* —e*sine*); @(x) = (1 —xe**)cos1—e?*sinl + fox[l — (x —t)e*]p(t)dt
Solve the integral equation using differentiation method:

2.1 y(x) =x — foxex_sy(s)ds.

2.2. foxex”y(s)ds = x.

Find the resolvent for Volterra integral equation using kernel K(x,s):

3.1. K(x,s) =x —s.

3.2. K(x,s) =e*75.
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Volterra integral equations

Case 2

Prove that functions ¢ (x) are solutions of corresponding integral equations :
11 o) =——; ()=
(14x2)2

1.2. p(x) = xe*; ¢@(x)=e*sinx + 2 fox cos(x —t) p(t)dt
Solve the integral equation using differentiation method:

Y A
2.1 y(x) = x — [ e*Sy(s)ds.
2.2. foxex_sy(s)ds = x.
Find the resolvent for Volterra integral equation using kernel K(x,s):
3.1. K(x,s) =x—s.
1+x2
1+s2°

3x+2x3 x 3x+2x3-t
St o ez (O

3.2. K(x,s) =
Individual task 1

Volterra integral equations

Case 3

Prove that functions @ (x) are solutions of corresponding integral equations :

x 3x+2x3 x 3x+2x3—t
11 o) = m, p(x) = S0 o e p(t)dt

3
1.2. p(x) =x — %; p(x)=x— fox sinh(x — t) @(t)dt
Solve the integral equation using differentiation method:
21 y(x) =x — fgex_sy(s)ds.

_ (*_S_ x
22. y(x) = | —7y(s)ds +e”.
Find the resolvent for Volterra integral equation using kernel K(x,s):
3.1. K(x,s) =x —s.

2

3.2. K(x,s) = ex*=s’,



Individual task 1

Volterra integral equations
Case 4

Prove that functions @ (x) are solutions of corresponding integral equations :
3x+2x3 fx 3x+2x3—t

11 o) = m%)%; 00 =5mmr o T POt
12. p(x)=3; x3= f;c(x —t)%p(t)dt
Solve the integral equation using differentiation method:

2.1 y(x) =x — foxex_sy(s)ds.

22. y(x) = f;c(x —5)y(s)ds + 2shx.

Find the resolvent for Volterra integral equation using kernel K(x,s):
3.1. K(x,s) =x —s.

3.2. K(x,s) = 2rcosx

2+4coss
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Case 5

Prove that functions ¢ (x) are solutions of corresponding integral equations :

3x+2x3 3x+2x3—t
11 o(x) =——; k) =22 —fox ?H;Z)z (t)dt

(1+x2)2 3(1+x2)?
1 ®)
12, p(x) = ; f;cfmdt =/x

Solve the integral equation using differentiation method:

21 y(x) =x— foxex_sy(s)ds.

22. y(x) =4 f;c(s —x)y(s)ds + 3 cos x.

Find the resolvent for Volterra integral equation using kernel K(x,s):
3.1. K(x,s) =x —s.

3.2. K(x,s) = coshx

coshs ’
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Case 6

Prove that functions ¢ (x) are solutions of corresponding integral equations :

x 3x+2x3 x 3x+2x3-t
H )= (14x2)7 () = 31+x2)? 0 (14x2)2 (t)dt
1 x o(t)
1.2. (p(X) = WE; fO ﬁdt =1

Solve the integral equation using differentiation method:

2.1 y(x) =x— foxex‘sy(s)ds.

2.2. y(x) = fox{B(x —5)— (x —5)?}y(s)ds + e?* — 2x? — 2x — 1.
Find the resolvent for Volterra integral equation using kernel K(x,s):
3.1. K(x,s) =x —s.

3.2. K(x,s) =2 — (x —s),assuming that A = 1.



Individual task 1

Volterra integral equations
Case 7

Prove that functions @ (x) are solutions of corresponding integral equations :
11 p(x) = m%)% ;o) = 335132;6)32 - 3zcl++2;3);t(p(t)dt

1.2. p(x) =xe*; ¢@x)=e*sinx + 2 fox cos(x —t) p(t)dt
Solve the integral equation using differentiation method:

2.1 y(x) =x — foxex_sy(s)ds.

22. y(x) = fox cos(x — s)y(s)ds + x.

Find the resolvent for Volterra integral equation using kernel K(x,s):
3.1. K(x,s) =x —s.

3.2. K(x,s) = =2+ 3(x —s),assuming that A = 1.
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Volterra integral equations
Case 8

Prove that functions @ (x) are solutions of corresponding integral equations :

x 3x+2x3 x 3x+2x3—t
tee) = 1432y 00 = 5@ ~ o e 9O
1 (t)
1.2. (p(X) = WE; fox\(;ﬁdt =1

Solve the integral equation using differentiation method:

21 y(x) =x — foxex‘sy(s)ds.

2.2. y(x) = f;c{ZeZ(x‘S) — e30=9y(s)ds + 5.

Find the resolvent for Volterra integral equation using kernel K(x,s):
3.1. K(x,s) =x —s.

3.2. K(x,s) = 2x,assuming thatA = 1.
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Case 9

Prove that functions @ (x) are solutions of corresponding integral equations :

3x+2x3 x3x+2x3—t
11 () =—>—; o) = 3(’;”’;)2 -, Ecl+;2)2 p(t)dt

(1+x2)2
1 ®
1.1. (p(X) = WE; fox\(/’%dt =1

Solve the integral equation using differentiation method:
21 y(x) =x — fgex_sy(s)ds.

X S+2
22. y(x) = [ )zy(s)ds + 2x.

0 (x+2
Find the resolvent for Volterra integral equation using kernel K(x,s):
3.1. K(x,s) =x —s.

1-x
1-s2°

3.2. K(x,s) =



Individual task 1

Volterra integral equations
Case 10

Prove that functions @ (x) are solutions of corresponding integral equations :

x 3x+2x3 x 3x+2x3—t
11 o) = (1+T)%' p(x) = S fo L) p(t)dt

12. p(x)=3; x3= f;c(x —t)%p(t)dt

Solve the integral equation using differentiation method:
2.1 y(x) =x — foxex_sy(s)ds.

22. y(x)=1-— f: (z:iz e* Sy(s)ds.

Find the resolvent for Volterra integral equation using kernel K(x,s):
3.1. K(x,s) =x —s.

_ 4x-2 8(x—s)
3.2. K(x,s) = 2x+1  2x+1

,assuming thatA = 1.
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Volterra integral equations
Case 11

Prove that functions @ (x) are solutions of corresponding integral equations :

1.1 o(x) =——; oK)=

3x+2x3 x 3x+2x3—t
_fo Ta D) p(t)dt

(1+x2)2 3(1+x%)2
1 ®)
11 @(x) =2; f;cfmdt =/x

Solve the integral equation using differentiation method:
2.1 y(x) =x — foxex‘sy(s)ds.
2.2. y(x) = f;c e

e*+1
Find the resolvent for Volterra integral equation using kernel K(x,s):
3.1. K(x,s) =x —s.

3.2. K(x,s) = coshx

y(s)ds + e~ *.

coshs ’
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Case 12

Prove that functions ¢ (x) are solutions of corresponding integral equations :
3x+2x3 x 3x+2x3—t

1.1 o(x) =L§; p(x) = “Jo T(1rx2)2 p(t)dt

(1+x2)2 3(1+x%)?
12. p(x)=3; x3= fox(x — t)2p(t)dt.
Solve the integral equation using differentiation method:
21. y(x) =x — fgex_sy(s)ds.
_ x s In(x+1)
22. y(x) =2 —(x+1)(s+1)y(s)ds + :

x+1

Find the resolvent for Volterra integral equation using kernel K(x,s):
3.1. K(x,s) =x —s.
3.2. K(x,s) = 2+cosx

2+coss



