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INTRODUCTION TO MATRICES - PART |
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To do "well" on thisinvestigation you must not only get the right answers but must also do neat,
complete and concise writeups that make obvious what each problem is, how you're solving the
problem and what your answer is. You aso need to include appropriate graphs and tables.

Aswe saw in Investigation 15 matrices matrices are smply arrays of numbers like the following
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The main objective of thisInvestigation is to show how sets of linear equations can be put in
matrix form to facilitate solving them

1. We put linear equations like the following
33X, +2X,=4
X - 5%, =2
in matrix form as follows
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so we can more easily work with them - come up with general expressions for their solution as
well as more easily write algorithms for computer solution.

Note in particular that
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a. Put thefollowing linear equations in matrix form
4x, - 3X, =3
2X - 6%, =-1
b. Put the following linear equationsin matrix form
2X, + X% +3% =3
X, - 4%,=0
SX, +3X, +6X;=-4
c. Write out the equations for
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2. If we now take a set of linear equations in matrix form like the following
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and let
A= ? ° X = ?(10 b= E:,élo
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we can then write our matrix equation as
Ax=b
Thisform isreally nice because awhole set of linear equations look like one simple equation
a. Find A and b for the following set of linear equations
2X + % +3% =3
X, - 4%,=0
S5X, +3X, +6X;,=-4
b. Find the linear equations with
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3. Wecall amatrix with two rows and two columns like the following
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a2’ 2(2by2). Moregeneraly we say amatrix with m rows and n columnsisanm’ n
matrix. Andwecal m~ nthedimension. Write out examples of matrices with the following
dimensions

a3 3

b.2" 3
372
1”3
371

o a0

4. Wouldyou call al” n matrix arow matrix or acolumn matrix. Why. Illustrate with an
example

5. Wouldyou cal an” 1 matrix arow matrix or acolumn matrix. Why. Illustrate with an
example



6. What would you call an n” n matrix

7. For ageneral matrix likethe following 2~ 2 square matrix

A= ?11 a,0
ea, a,o

the subscriptstell us the row and column of each of the entries. In particular

a, = entry inrow j and column k

Memorize thisrelationship

a. Write out the general form for B equal to amatrix
b. Whereisa,, locatedina 6" 6 matrix

8. Solving matrix equations like those in this Investigation can be relatively smple or it can involve
afair amount of computation. In thisand the next problem we'll look at cases when the
computations are very easy. Given the following matrix equation
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a Solvefor x, and X,

b. What makes this matrix equation easy to solve

c. Notethat matriceslike A inour equation is called adiagonal matrix. Why do we call it
adiagonal matrix

d. Make up your own example of amatrix equation witha 3"~ 3 diagonal A matrix that's
similarly easy to solve

9. Here's another example of matrix equation that's relatively easy to solve
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a Solvefor x, and X,

b. What makes this matrix equation easy to solve

c. Find out what we call the matrix A in this equation

d. Make up your own example of amatrix equation witha 3"~ 3 A matrix like the onein
this problem that's similarly easy to solve



