To solve a system of equations:
| i.) Create augmented matr(il}go\
ntt

ii.) Put matrix into EFQ £) R 7~
iii.) Put into REF/£ heeded l

iv.) Solve.
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- Case 1: If pivot in last column of augmented T

Theén system of equations has no solution.
pre OX+0y +0 2= G
/

Case 2: If no pivot in last column of augmented matrix:

a.) No free variables implies unique solution.
T — e

b.) Free variables imply an infinite number of solutions

Solve for pivot column variables in terms of free variables.
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Solve: 3r 4+ 6y + 92 =0
4 + 5y + 62 =3




1.5: A system of equations is homogeneous if b; = 0 for all 7.

Ca11 a2 ... Q1p | 07
a1 Q22 ... G2n 0
LAm1 Gm2 ... Omn 0

A homogeneous system of LINEAR equations can have
a.) Exactly one solution (x = 0)

b.) Infinite number of solutions (including, of course, x = 0).
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Solveb\ 3z + 6y + 9z = by -
& 4o + 5y + 62 = by
~ 7T 4+ 8y + 92 = b3
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where la.) by :g bp =0, b3 =0
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Determine if the augmented matrix is in echelon
form. If it is, determine if the corresponding
system of equations has no solution, exactly one
solution, or an infinite number of solutions. If
it has an infinite number of solutions, state the
dimension of the hyperplane of the solutions.




0 6 3 7 2

7 0 5 2 8
0O 0 0 0 0







1.3 Vectors in R™

Defn: u = (u1,....,uUm), v = (v1,...,0y) are
vectors in R™.

Defn: uq,...,u,, are the components of u.
Defn: u = v if and only if u; = v; for all ¢.

Defn: The zero vector in R™ is the
m-vector 0 = (0,0,...,0).

Vector Addition

Defn: The sum of u and v is the vector
u—+v = (u1 i Vly ooy U + ’Um).

Detn: The negative of u is the wvector
—U = (—UL, eery —Up,)

Defn: The difference between u and v is the vectorll

Uu—v=u+(—v) = (U — V1., Um — Upn ).






Defn: In this class a scalar, c, is a real number.

Defn: The scalar multiple of u by c is the

vector cu = (cuy, ..., Cliy,).
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Thm: The vectors, u and v, are collinear iff

there exists a scalar ¢ such that v = cu. In
this case

a.) if ¢ > 0, u and cu have the same direction.

b.) If ¢ < 0, u and cu have opposite directions.

A I,

Defn: The length (norm, magnitude) of u is its
distance from 0 and is denoted by

lull = d(0,u) = v/ + i+ +

Two vectors are equivalent if they have the samelj
direction and length.



