


Review

/ 111 + ajex2 + -+ + a1ty = m
: ag171 + agexo + -+ +agpy, = bo
x b
ys =i Am1T1 + AmaZ2 + - - + CpnTn = bm

System of Linear Equations

K Matrix-vector product: Ax = b /

Given A and b, let’s find x



In High School ...... More

Variables?

* Considering any system of linear equations with 2 variables
and 2 equations

A1X1 + A%y = Dy e line 1
Ay1X1 + ApoXy = by ... line 2
line 1 t line 1

line 1\ line 2 \
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unique solution no solution Infinite solutions
consistent inconsistent consistent




Only Unique and Infinite?
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0.3b 0.7v 0.7b
0.4b 0.6v 0.6b
3rd solution 0.3u + 0.7v 0.3b+0.7b=0D>b
4th solution 0.4u + 0.6V 04b + 0.6b = Db

X?

0.3u
0.4u







Summary

Is b a linear combination § |s b in the span of the
of columns of A? columns of A7

A:mXn x€R"™ beR™
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No
solution
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A —

The columns of A
are independent.

Rank A = n

Nullity A=0

A —
-

Unique solution

The columns of A
are dependent.

Rank A <n

-

Nullity A >0

Infinite solution



Summary The columns of 4
are independent. A:mXn
n
*ERT beERT
Nullity A =0

A YES

NO

Is b a linear combination
of columns of A7

Is b a linear combination
of columns of A7

Is b in the span of the
columns of A7

Is b in the span of the
columns of A7

A0 YES “NO YES
No Infinite No Unique

solution solution solution solution



