Formula Sheet

Free space parameters
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Plane Wave in Lossy Media, v = o + jj3,
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Product Rules
L. V(fg)=fVg+gVf,
2. VA-B)=Ax (VXB)+Bx (VxA)+(A-V)B+ (B-V)A,
3. V- (fA)=f(V-A)+A-(Vf),
4 V- (AxB)=B-(VxA)—A-(VxB)
5. Vx(fA)=f(VXA)—AxXVf
6. Vx(AxB)=(B-V)A—(A-V)B+A(V-B)-B(V-A)



The Three-Dimensional Delta Function
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Curvilinear Coordinates
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hy, hy and hz are the metrics along the curvilinear coordinates uy, us, and ug, respectively.

Cartesian: uy =, us =y, and uz = z hi=hy=h3=1
Spherical Polar: | w1 =7, us =0, and uz=¢ | hy =1, hy =r, hg = rsinf
Cylindrical: Uy = p, ug = ¢, and uz = 2 hi =1, hy=0p, hg=1

The infinitesimal displacement dl = hidu;; + hodusly + haduslis

Element of area da = hohs; + hihsty + hihotis

Element of volume dr = hihyhsdudusdus

Potentials

e Curl-less (or “irrotational”) fields. The following conditions are equivalent (that is, F
satisfies one if and only if it satisfies all the others):

V x F = 0 everywhere.

1. fab F - dl is independent of path, for any given end points.
2. $F - dl =0 for any closed loop.
3. F is the gradient of some scalar, F = —VV.

e Divergence-less (or “solenoidal”) fields. The following conditions are equivalent:
V-F =0 everywhere.

1 | ¢ F - da is independent of surface, for any given boundary line.
2. $F - da =0 for any closed surface.
3. F is the curl of some vector, F =V x A.

e Any vector F can be written as F=-VV+VxA



