11.

12.

13.

14.

15.

+1 >0
sign(z) = 0 zz=0
-1 <0
1 220
bla) = {o z <0
d
0 = —90
(1) = )
[x] = Integer part of x

1. /a:|a: — 1ldz;

2. /sin|x|cosmdm;
3. /cos|a:|dx;

4. /|x|cosa:da:;

5. /x|cosx|dm;

6. /|x| cos |z|dzx;

7. /sin|a:| cos |x|dz;

8. /elxldm;
9. /ell*z‘dx;

1 _
10. L=l
||

/|1 — 2?||z|dx;
/|1 — 2% |xdr;
/ln|a:|dx;

/2
/ (cos?(cos x) + sin®(sin z))du;
0

/ |1 — e®|dx;
16. /mé(x — 2?)dx;
17. / 0(z)dx;
18. /
Bl

19. /ln(lxl)dx-

20. /[m]xdm;

21. /(—1)‘””‘dx;
22. /(—1)[’6]@;

23, /(|1+x|—|1—m|)dm
24, /(x + |2))2de
25. /[m]|sin(7m:)|dx;

27

26. / e "™ dx; myn € Z
0

27. / " sin(nz)
0 ST

28. / e dx; n € N
0
1

29. / 2™(1—z)"dz; mneZ
0

30. Legendre polynomial is defined as

1 dr, n
P,(z) = S dx—n(a: -1)", n=0,1,2.
Proof that:
1
0 n#m
[1 Po() P (z)de = { 2n2+1 m=n

31. Using 30. proof that:

1
/ 2" Py(x) = 0, m<n.

-1

32. /min(\/E, 2)dx
33. /max(|x|,4)dm
34. /max(4 — 2?%,2)dx;

35. /min(5 — 2%, 1, 2)dx;

36. /max(cos x, %)dm;

37. /max(sinx,O) + min(sin x, 0)dx;
38. /mln (Inz, 21n2)d ;

39. /mm ||, |1 — z|)dz

40. / max(cos z, sin z)dx;




41./g0(x)dx ,

where (z) is distance of = to the nearest integer num-
ber.

42. Find f(z) if f/(2%) = L.

43. Find f(x) if f'(cos? 2) = sin’ x.

0, z=0
44. Find f(z) if f/(lnz) =< 1, 0<z <1
z, 1<z

45. [z f"(2z)dx.
46. Proof that Bessel function of the integer index:

JIn(z) = l/0 cos(nf — xsind)df ,

™

satisfies the equation:
22 J"(x) + 2J' (x) + (2% —n?)J,(x) =0

47. The Psi-function is defined as:
1 —1
1—t*
P(x) = —’y—i—/ —dt
O ].

Proof that ¢(z) satisfies the recursive equation:

Ya+1) = o)+

48. Proof, using definition in 47., that:

dr e (—1)"n!
1) = )+

49. Proof, using definition in 30., that:

/Pn(x)dx = 271—1_’_1[Pn+1(x) — Py_q(2)]

50. Proof, using definition in 30., that:

n

/(1 C?)E P () = L(1— 22 2P, ()



