Review on \ectors
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Review on \ectors

» 2-D Vectors
- Are represenred geometrically as directed limggsnts.
- Havetwo atributes:magnitude anddirection
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representationv = (X, Xo)

magnitude: Y||| = VX2 + X2

direction: 6 = tan 1(x,/x,)

 Unit vectors
- Any vector with magnitude equal to one.

- Examples are the uniteetors in thex andy directions:i = (1, 0), ) =(0, 1)
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Example:

v=(2,5),|v|=V2Z+52 =729
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 \Vector Arithmetic
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Addition: v +w = (Xq, X2) + (Y1, Y2) = (X1 + Y1, X2 + Y>)
Subtractionv —w = (X1, X2) = (Y1, Y2) = (X1 = Y1, X2 = ¥5)

Scalar multiplicationav = (ax;, ax,)

* n-dimensional \ectors

- An n-dimensional ectorv and its transposé can be written as:
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- The Euclidean norm of a \ector is defined as the scalar
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* Inner (dot) product
- Given two vectorsv = (X1, X2, ..., X,) andw = (Y1, Y2, ... ,Yn):
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- Special casey = w):
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» The outer product
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- Warning: the inner product is scalar, while the outer product israatrix !
» Geometrically-based definition of the dot poduct

u.v =|u|| [V]| cos(8), 0< 6 < z (6 is the smaller angle between u,v)
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 Properties of the dot poduct
-V.(u+taw) =v.u+a(v.w)

- The sign ofu. v depends on theos(#)



3 0<90 ™ O=90 y 'w@wo
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e Orthonormal v ectors

- A set of vectorsxq, X», ..., X, is orthonormal if

01 ifi=]
X'x: = 0. ... .
L0 ifi#]

» Gram-Schmidt orthogonalization procedure

- Any hasis (j, Xo,...,X,) can be cowerted to an orthonormal basis
(01,05, ...,0,) Using theGram-Schmidt orthogonalization procedure.

(1) Make 01 = X1

(2) Take the seconderctorx, and subtract from it the part that lies along
the directionx,

X5.01

0, = X, — ao0q, wherea =
2 2 1 0.0,

(3) Continue the process to obtain all tleetors:




