1 Gradient, Divergence, Curl, and Laplacian

1.1 Cartesian Coordinates (z,y, 2)
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1.2 Cylindrical Coordinates (p, ¢, z)
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1.3 Spherical Coordinates (7,0, ¢)

vv_alA _|_187Vd + 1 87‘/&
T or " r00? rsing folo} ¢
- 10 1 0 1 0A
A= (r?A) + ———=(sinhA el )
v 7’287’<T T>+rsin989<sme 9)+rsin0 1)
ar rap Tsinbag
UxAe 1+ |o o o
" r2ging |00 9 9¢
A, rAp rsinfAy

10 [,V 19 ov 1 2V
2 _ - Y 2Y " - : s -
vv‘ﬂm<rm)+ﬂmw%<m9%>+ﬂm%a&



2 Useful Vector Identities

1

A-(BxC)=B-(CxA)y=C-(AxB) (13)
Ax (BxC)=B(A-C)—C(A-B) (14)
(Ax B)-(CxD)=(A-C)(B-D)—(A-D)(B-C) (15)
V(V) = ¢yVV + VV (16)
V- (A =V - A+yV- A (17)
V x (pA) =Vip x A+ 9V x A (18)
V- (AxB)=B-(VxA) —A-(VxB) (19)
Vx(AxB)=ANV-B)—B(V-A)+(B-V)A—(A-V)B (20)
V(A-B)=(A-V)B+ (B-V)A+ Ax (VxB)+Bx (VxA) (21)
VxVV =0 (22)
V- (VxA)=0 (23)
VxVxA=V(V-A) -V?A (24)
[[fv-Adv={fA-ds (25)
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VEV) = VAV + V'V + 2VV - Vi (36)
The Taylor series expansion of a function () is:
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