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GENERAL VECTORS IDENTITIES 

Algebraic vector relations: 

 

1.         k̂z,y,xEĵz,y,xEîz,y,xEEEEE zyxzyx   

2.         k̂z,y,xBĵz,y,xBîz,y,xBBBBB zyxzyx   

3.  zzyyxx BEBEBEBE   

4. zzyyxx BEBEBEBE   

5.  xyyxzxxzyzzy BEBEBEBEBEBEBE   

6.   B,ECOSBEBE   

7.    n̂B,ESINBEBE      Whereas En̂   and Bn̂  . 

8.   CEBECBE   

9. EBBE   

10. EBBE   

11. EBBE   
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12.    CBECBE   

13. EEE   

14. E

E
Ê 

 

15. 
22

EE EE   

16.    2222

BEBEBE   

17.   CEBECBE   

18. BUAU)BA(U   

19.      ECBBECCBE   

20.      BECCEBCBE   

21.      BECCEBCBE   

22.            CBDEDBCEDCBE   

23.           DECB-CEDBDCBE   
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Differential vector relations: 

 

24. 


















zyx  

25. 

















z

U

y

U

x

U
UGRADU

 

26. 




















zyx  

27. 




































y

E

x

E

x

E

z

E

z

E

y

E
EROTECURLE xyzxyz

 

28. z

E

y

E

x

E
EDIVE zyx














 

29. 

      























































z

E

z

E

z

E

y

E

y

E

y

E
x

E

x

E

x

E

EEEEGRADE

zyx

zyx

zyx

zyx


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30. 
      





















































































z

A

y

A

x

A

z

A

y

A

x

A

z

A

y

A

x

A

AAA

AAA

AAA

ADIVA
3,32,31,33,22,21,23,12,11,1

3,33,23,1

2,32,22,1

1,31,21,1

 

31.   UEUE   

32.            EBBEEBBEBE   

33.     
U

U

Uƒ
Uƒ 




  

34.   BEBE   

35.   UEEUEU   

36.      BEEBBE   

37.   BEBE   

38.     UEEUEUEUEU   

39.       BEEBEBBEBE   

40.   0E   

41. 2

2

2

2

2

22

zyx 











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42. 
 

2

2

2

2

2

2

z

U

y

U

x

U
UU















 

43. 
   EE

z

E

y

E

x

E
EE

2

2

2

2

2

2
2 


















 

44.   WUWU   

45.      WU2WUUWWU   

46.       EEEEE
2

  

47.      EU2UEEUEU   

48.   0U   

49.                   EUEUEUUEUEEUEU   
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Integral vector relations: 

 

50.  
SV

SdUdVU
   U denotes a spatial scalar function, V is volume and S is surface. 

51.  
SV

SdEdVE
   Gauss

1
-Ostrogradsky

2
 theorem, 3D continuum theorem. 

52. 
   

SV

SdEdVE
  Stokes

3
 theorem, whereas A  denotes spatial vector function. 

53. 
   



dESdE
S

   Green
4
 theorem. 

54.  


dUSdU
S

 

55. 
           

VS

dVBEBESdBE
 

56. 
  0SdE

S

  

57. 
          

SV

SdBEdVBEBE
 

                                            
1
 Johann Carl Friedrich Gauss (Gauß), 1777 – 1855 

2
 Mikhail Ostrogradsky, 1801 – 1862 

3
 George Gabriel Stokes, 1819 – 1903 

4
 George Green, 1793 – 1841 



Author: Dipl.El.-Ing. Andrija Radović, http://www.andrijar.com 
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58. 
           

SV

SdBEEBdVEBBE
 

59. 
     

SV

SdBEdVBEBE
 

60. 
       

SV

SdEBBEdVEBBE
 

61. 
    

SV

SdEBBEdVEU
 

62. 
    

SV

SdEUdVUEEU
 

63. 
     

SV

SdEBdVBEEB
 

64. 
     

SV

SdEBdVBEEB
 

65.  
SV

SdEUdVEU
 

66.  


dUSdU
S

 

67. 
   



dƒUSdƒU
S
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Vector relations between space and time: 

68. 22r

r

dt

rd
r

r

vr






    Angular velocity of the radius vector. 

 

69. 

2

2

2

2v

dt

rd

dt

rd

dt

rd

v

av


















 Agular velocity of the velocity vector and this is usual mechanical meaning of 

angular velocity. 

 

70. vv   Angular velocity of the velocity vector rotation in persistent space, this is valid in 

persistent space only. 

 

71. 22r

r

rr

r

vr









 Connection between velocity, angular velocity and radius of the curve. 
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72. 
3

2

2

3

dt

rd

dt

rd

dt

rd

v

av
k







 Inverse radius of the curve which matches vector of rotation. 

 

73. 

 
  2

2

2
22

2

2

2

2

2

2
22

222

22

dt

rd

dt

rd

dt

rd

dt

rd

dt

rd

dt

rd

dt

rd

dt

rd

dt

rd

dt

rd

vava

vavavv

R

























































































 


 

 

 

74.  vn
dt

dn
  3D continuum equation, whereas v  is speed of field's displacement and n is 

spatial density in persistent space. 

 

75.  vn
dt

nd
  2D continuum equation, whereas v  is speed of field's displacement, n  is area 

density of lines that pervades generalized surface in persistent space. 
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76. ÊEÊ
dt

Ed

dt

Ed





 Time derivation of magnitude of arbitrary vector E . 

 

77. 
Ê

E

Ê
dt

Ed
Ê

dt

Êd
E














 






  Time derivation of ort vector of an arbitrary vector E . 
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  DESCARTES COORDINATE SYSTEM 

78. 
  ẑ

z

U
ŷ

y

U
x̂

x

U
UGRADU 















 

 

79. 
       ẑE

z
ŷE

y
x̂E

xz

E

y

E

x

E
EDIVE zyx 




























 

 

 

80. 
    ẑ

y

E

x

E
ŷ

x

E

z

E
x̂

z

E

y

E
EROTECURLE xyzxyz 




















































 

 

81. 2

2

2

2

2

2

zyx 











 

 

82. 2

2

2

2

2

2

z

U

y

U

x

U
U













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CYLINDRICAL COORDINATE SYSTEM: 

 

 

83. 
  ẑ

z

U
ˆ

U

r

1
r̂

r

U
UGRADU 














 

 

84. 
   

z

EE

r

1
Er

rr

1

z

EE

r

1

r

E

r

E
EDIVE z

r
zrr


























 


 

 

 

85. 
    ẑ

r

EE
E

r

1
ˆ

r

E

z

E
r̂

z

EE

r

1
EROTECURLE rzrz 

























































 





 

 

86. 2

2

2

2

22

2

2

2

22

2

z

UU

r

1

r

U
r

rr

1

z

UU

r

1

r

U

r

U

r

1
U










































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SPHERICAL COORDINATE SYSTEM: 
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