
Nech ~a a ~b sú ©ubovo©né kon²tantné vektory a ~r ≡ (x, y, z) ≡ (x1, x2, x3) je

polohový vektor v kartézskej súradnicovej sústave. Vypo£íta´:

1. div ~r,

2. rot ~r,

3. grad (~a · ~r),

4. div [(~a · ~r)~r] ,

5. rot [(~a · ~r)~r],

6. div (~a× ~r),

7. rot (~a× ~r),

8. grad
1

r
,

9. grad
[
(~a · ~r)

(
~b · ~r

)]
,

10. grad

[
(~a · ~r)
r

]
,

11. grad [ln (~a · ~r)],

12. div

(
~r

r

)
,

13. div {[ln (~a · ~r)]~r},

14. rot

[
(~a× ~r)

r

]
,

15. rot [~r × (~a× ~r)],

16. grad

[
(~a · ~r)
r3

]
,

17. div

(~a · ~r)
(
~b× ~r

)
r3

,
18. rot

[
(~a× ~r)

r3

]
,

19. rot [~r − (~a · ~r)~a],

20. rot [~r − (~a · ~r)~r],

21. div [~r − (~a · ~r)~a],

22. div [~r − (~a · ~r)~r],

23. grad
{
[~r − (~a · ~r)~r]2

}
,

24. grad
{
[~r − (~a · ~r)~a]2

}
.

Výsledky sú na ¤al²ej strane.
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1. div ~r = 3,

2. rot ~r = 0,

3. grad (~a · ~r) = ~a,

4. div [(~a · ~r)~r] = 4~a · ~r,

5. rot [(~a · ~r)~r] = ~a× ~r,

6. div (~a× ~r) = 0,

7. rot (~a× ~r) = 2~a,

8. grad
1

r
= − 1

r3
~r,

9. grad
[
(~a · ~r)

(
~b · ~r

)]
= (~a · ~r)~b+

(
~b · ~r

)
~a,

10. grad

[
(~a · ~r)
r

]
= − 1

r3
(~a · ~r)~r + 1

r
~a,

11. grad [ln (~a · ~r)] = 1

(~a · ~r)
~a,

12. div

(
~r

r

)
= 2

1

r
,

13. div {[ln (~a · ~r)]~r} = 1 + 3 ln (~a · ~r),

14. rot

[
(~a× ~r)

r

]
=

1

r3
(~a · ~r)~r + 1

r
~a,

15. rot [~r × (~a× ~r)] = −3~a× ~r,

16. grad

[
(~a · ~r)
r3

]
= − 3

r5
(~a · ~r)~r + 1

r3
~a,

17. div

(~a · ~r)
(
~b× ~r

)
r3

 =
~a ·
(
~b× ~r

)
r3

,

18. rot

[
(~a× ~r)

r3

]
=

3 (~a · ~r)
r5

~r − 1

r3
~a,

19. rot [~r − (~a · ~r)~a] = 0,

20. rot [~r − (~a · ~r)~r] = −~a× ~r,

21. div [~r − (~a · ~r)~a] = 3− ~a2,

22. div [~r − (~a · ~r)~r] = 3− 4~a · ~r,

23. grad
{
[~r − (~a · ~r)~r]2

}
= 2 (1− ~a · ~r) [(1− ~a · ~r)~r − r2~a],

24. grad
{
[~r − (~a · ~r)~a]2

}
= 2 [~r + (~a2 − 2) (~a · ~r)~a].

Rie²enia sú na ¤al²ích stranách.
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