Math 261: Linear Algebra Daily Work #1

Part I (due Wednesday, January 10 at the beginning of class)

Read the syllabus. For your reading questions this time, write down any questions you have on the syllabus
(this can cover both parts (a) and (b) of Part I, or you can add other questions you have based on the rest
of the reading below for part (b)).

A system of linear equations is a set of equations in which the degree of each term is 1 (the sum of the
powers of the variables). A general form of a system of m linear equations in n unknowns (variables),
where m and n are positive integers, looks like

1121 + a12x2 + a13T3 + - - + a1y, = by
(2171 + a22x2 + 2373 + - - + a2 Ty = ba

ag1x1 + azoxo + agzxs + - - - + agpTn, = b3

Am1%1 + Am2T2 + Am3T3 + - -+ ATy = by

All the a;;’s and b;’s are constants, and all the z;’s are unknowns. A note on notation: we generally use ¢
for row numbers and j for column numbers.

A solution to the system is a list of numbers s1, s9, 83, ..., S, such that substituting x1 = s1, 9 = s9,
T3 = 83, ..., Tn = Sp, Makes every equation in the system valid.

We can also write this system as a vector equation, as we did in class with the vectors for the hover board
and the magic carpet:

a1 a12 a13 a1n b1

an ao? as3 aonp bo

a3t | x4+ | @32 | wg+ | @33 | @3+ -+ |90 | 2, = | D3
| Om1 | LOm?2 | | Am3 | Omn | _bm_

Viewed this way, we can consider the expression on the left side of the equation as a linear combination of
the vectors

arl ai2 ais a1n
a1 a2 a23 a2n,
asy | (@32 | a3z | ... |Q3n
LOm1] [Am2] | 9m3 | LOmn |
The scalars in this linear combination are the numbers 1, zs9, x3, ..., T,. A solution to this vector equation
is a collection of scalars s1, so, S3, ..., S, such that substituting 1 = s1, T9 = s9, x3 = $3, ..., T, = S, into

the vector equation gives a valid equation.

In linear algebra (and in many other areas of mathematics), we will often look at the same object from
many different perspecives. Here, we have considered a system of linear equations as a set of equations and
as a vector equation that is a linear combination of vectors on the left side equal to a vector on the right
hand side. Each perspective will contribute to our understanding of the system as a whole, and each will
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be useful in different situations. In future days, we’ll encounter another perspective on a system of linear
equations as well.

Part 11

No Part II this time.

Part III: Homework (due Wednesday, January 17 at the beginning of
class)

1. Consider the expression
1 3
)2

(a) Draw a graph of this expression using vectors.

(b) Describe in words what the scalars 4 and —2 represent in your graph.



