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D The vector produci of two vectors A and B is defined as

‘ (A x B)
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|A x Bl= 4B sin 6,at right angles to the
plane of A and B to form a right-
handed set.

Af G=%, then |A x Bl= ABJin the

direction of the normal. Therefore, if n
i1s a unit normal then

AxB=|A||Bln=ABn
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> Z If P(x, y) is a point in the xy-plane, the
| clement of area  dij can be written
D e df = (i dx) x (j dy)
E LAY A= dS i.e. a vector of magnitude dx dy acting

in the direction of n and referred to as
the vector area.

For a general surface S in space, each
element of surface dS has a vector area
dS such that dS = dS n.
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A couple of things that are older m
than nearly everyone in this room © ! s digression
Oiptics Communications 94 (1002) 460-476 OPTICS
North-Holland COMMUNICATIONS
Full length article
Optical vortices in beam propagation through a self-defocussing
medium
G.S. McDonald, K.S. Syed ' and W.J. Firth
Department of Physics and Applied Physics, University of Strathclyde, 107 Rottenrow, Glasgow G4 ONG, UK
Received 21 April 1992 — —
Optics Communications 95 (1993) 281-28§ OPTICS
North-Holland COMMUNICATIONS

Dark spatial soliton break-up in the transverse plane

G.S. McDonald !, K.S. Syed ? and W.J. Firth
Department of Physics and Applied Physics, University of Strathelvde. 107 Rottenrow, Glasgow (G4 ONG, UK

Received 3 April 1992



Vortex Propagation : Intensity
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Vortex Propagation : Real part
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Summary of grad, div and curl

(a) Grad operator V acts on a scalar field to give a vector field
(b) Div operator V. acts on a vector field to give a scalar field

(c) Curl operator V x acts on a vector field to give a vector field.

(d) With a scalar function ¢(x, y, z)

do . dp . 0
gradqﬁzV¢=a—|+£~J+£k

(e) With a vector function A = a_i +a,j ta,k

da, da, da
) divA = V. A = =2% 458 4. 208
(1) divA=V.A e v

(ilcprlA=VxA=|—  — 3
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Pierre-Simon Laplace
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aegree, and went to Panis. He took with him a letter of introduction to d'A lembert from Le Canu,
his teacher at Caen. Although Laplace was only 19 years old when he arrived in Paris he quickly
impressed d'Alembert. Not only did d'Alembert begin to direct Laplace's mathematical studies, he
also tried to find him a position to earn enough money to support himself in Paris. Finding a
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If A=a l+ﬂ}.j +ﬂ:k, B=bxi -|-ij +b=k; C=C1i +C}Ti +C=k; p128
then we have the following relationships. bot

1. Scalar product (dot product) A.B=ABecost

A.B=B.A and A.(B4+C)=A.B+A.C etC...

4. Scalar triple product  A.(Bx C) png
From .
Determinant @ Ay a, d, mid

properties A.(BxC)=|b, b, b

OR
Parallelepiped

volumes A.BxC)=B.(CxA)=C.(AxB)

Unchanged by cyclic change of vectors.
Sign reversed by non-cyclic change of vectors.



7. Differentiation of vectors

If A, a,, a,, a, are functions of u, A
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du du du d K

Note similarity,

| | H4
where u is a scalar variable 0130
such as single time or space variable top

9. Integration of vectors

b b b b
J Adu=ij axdu—l-jj uPQH+kJ. a, du



