How to do Chapter 3 1

Overview

This is a vector: v = (X4, X3, -, Xp)
A vector looks like a coordinate. You can tell the difference by the arrow
above the variable.
The different values in a vector are called components.
A vector in n-space (R") has n components. The above vector is in n-space.

o 2-space: (2,—3)
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O 4-space: (—-1, 4, 12,?2
A vector can also be written as a sum of components.

o v=(-3,6)= =31+ 6f
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You can visualize a vector in 2 or 3-space as an arrow from the origin to the
coordinate in the vector:
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3.1 — Vectors in 2-space, 3-space, and n-space

- Displacement vector from A to B:

13, 0) ¥ el bl | A (2, )
R (-;;)\33 B(O/ W)

,4‘[53(—1-3)\;—Q=(-5,(,§ A’é zﬁo_(,&))q,q\;(g)é\

- Magnitude (norm) of a vector:ﬁxf + x5+ 4+ x,zl K writken l\ V\\
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Addition/subtraction
N add €aln wva0wem+ 4¢f>ara¥&17
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Scalar multiplication
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Q<3/4>:<(9)(6> {XQ<3J'X)5>:<37<Q/)C3}§,XQ>

L‘l<‘fl,}z,%>:<|/l’37 \ ,{i<3,\0)‘Q>:<~§/-5) \\7

— Norm, Dot Product, and Distance in R™

The distance between two points is the norm of their displacement vector.
[istance bt twee <'-\ 83 o b ( 3, 25)
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A unit vector has length 1.\

To find a unit vector in the same direction as another vector, divide each
component by the magnitude of the vector.
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Standard basis vectors in n-space:
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- Dot product of two vectors
A RS e

— =

— — C :
e (0) % © (o)(—3\+co('73 £ () X7
D(e |
+((—3\L\3 Na N, ﬁ(ﬁ-_’ Xy
S AT A-C
i | (A3 + (D + (4)(2) = -b-alag: -1

’xa /Y& ’)(,

- &-I;=|E||5|cosi\l
- 0 is the angle between the vectors.
- Angle between vectors:
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3.3 — Orthogonality

- Angle between parallel vectors = 180° or 0°
ot eqonls LB or -NEWEN
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- Angle between perpendicular (orthogonal) vectors = 90°
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A and B are ortlogonal.
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- Vector component of vector U along a:
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- Vector component of vector 1 orthogonal to a:
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3.4 — Geometry of Linear Systems

- Solutions of non-homogenous systems are found by adding what to the

solutions of homogeneous systems?
- Solve both systems and find the difference. It will likely require parameters.

- Answer = (non-homogeneous solution) — (homogeneous solution)
¥ B¢ sure to vse the Same paramebers s hoth soluton S
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3.5 — Cross Product Durmimeterite xy | the Second Selutiom, You
. L - = WMmust alse vse ¢t.
- The cross product of two vectors is written: axb.

- The cross product will give a vector orthogonal to both a and b.
- Howtocalculate: #* (ke determiant woth &, 5 ancd K.
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- To find two vectors orthogonal to both a and I;, use:

o axb
o —(axb) (This is equal to bxd.)
= (-2,4,5)
g = (31 -, l)
a X b = <35l)\.7, D»> }bof‘\'\ 0(‘*"40369\“[ -\-o 5: anch g
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