Math 166 - Week in Review #1

Section 2.1 - Systems of Linear Equations

e When a system of linear equations has only two variables, each equation represents a
line and “solving the system™ means finding all points the lines have in common.

e For any system of linear equations (with finitely many variables), there are only 3 pos-
sibilities for the solution: (1) a unique solution, (2) infinitely many solutions. or (3) no
solution.

e If a system of equations has infinitely many solutions, you MUST give the parametric
solution for the system.






Section 2.2 - Systems of Linear Equations: Unique Solutions

e Row-Reduced Form of a Matrix
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NOTE:

Each row consisting entirely of zeros lies below any other row having
NONZEero entries.

The first nonzero entry in each row is 1 (called a leading 1).

In any two successive (nonzero) rows, the leading 1 in the lower row
lies to the right of the leading 1 in the upper row.

If a column contains a leading 1. then the other entries in that column
are Zeros.

We only consider the coefficient side (the left side) of an augmented
matrix when determining whether the matrix 1s i row reduced form.

e Gauss-Jordan Row Operations

I. Interchange any two rows (R; < R;).
2. Replace any row by a nonzero constant multiple of itself (cR;).

3. Replace any row by the sum of that row and a constant multiple of
any other row (R; +aR;).



e Gauss-Jordan Elimination Method

1. Write the given linear system in augmented matrix form.

2. Interchange rows, if necessary, to obtain an augmented matrix in
which the first entry of the first row (the aq; entry) is nonzero. The
aq1 entry 1s the first “pivot element.”

3. Pivot about aq;. 1.e.. transform the a,; enfry to a 1 and then trans-
form the other elements in the first column into zeros using the 3 row
operations.

4. Now interchange the second row with any row below it. if necessary.
to obtain an augmented matrix in which the second entry in the second
row (the a»> entry) 1s nonzero. This is the second pivot element.

. Pivot about a--.

6. Continue in a similar manner until the the left side of the augmented

matrix 1s in row-reduced form.

L

e Pivoting on an entry in a matrix means transform the pivot element into a 1 and then
transform all other entries in the same column into 0’s.



Section 2.3 —Systemsof Einear Equations: Underdetermined and Overdetermined Systems

e Using RREF to Solve Systems of Equations
STEP 1: Check the final matrix to see if there 1s no solution. (If the system has n
solution, state so and stop here.

Otherwise, go on to Step 2.)

STEP 2: Circle the leading 1°s.
a) If each variable has a leading 1 in its column. then there is a unique solution
b) Otherwise, there are (potentially) multiple solutions and each variable net hav-

ing a leading one in its
column is a parameter.

he variables in the system of equations

represe :
units of some items, then you must consider whether it is necessary to put

restrictions on the
parameters (and do so if it is necessary).

Overdetermined systems have more equations than unknowns. These systems can have
a unique solution. infinitely many solutions, or no solution.

Underdetermined systems have fewer equations than unknowns. These systems can
only have infinitely many solutions or no solution.

If a system of equations has infinitely many solutions. you should represent the solu-

tions in parametric form.
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(b) Is it possible to find a value of k so that the system has infinitely many solutions?
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For the Hext 3 exercises, set up the system of equations but do not solve.

large truck $50.000. Past experience shows that they need twice as many vans as small
trucks. How many of each kind of vehicle can they buy?
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5. A cashier has atotal of 96 bills"in his register in one-. five-. and ten-dollar denomina-
tions. If he has three times/as prany fives@s-ones, and if the number of ones and fives
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6. Random, Inc. makes picture collages in three sizes. A small collage requires 30 minutes
of cutting time and 36 minutes of pasting time. A medium collage requires 60 minutes
of cufting time and 54 minutes for pasting. A large collage requires 90 minutes for
cutting and 72 minutes for pasting. There are 380 labor vailable for cut/Jtigg and
330 labor hours availa - pasting each week. If the company wants to run at full
capacity and wants o make twice as many small collages as medium)collages, how
many collages of each size should be made each week?

Do o = M vl wmall collagea
gﬁmt (v fy ooty

Y. WW%M/%Q (%@ﬁﬁaﬂ.

22%00in
potl wodien Longe kil

CbRaa Bee 3D min G OMIn A0wming Z0WreX b0

pmhvxﬁ%w 2lomin gqm‘m T Amin ABDWrsxPL

%6‘0% = A2J00
v )27 = 19500

X’v&ﬂ

20% -I'LaO\ﬁ
By +549

(450D




7. For each of the following, determine if the matrix is in row reduced form. If it is, in-
ferpret its meaning as a solution to a system of equations. If the matrix is not in row
reduced form. perform Gauss-Jordan row operations until it is and then interpret the
solution.
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. For the next two word problems do the following:
I) Define the variables that are used in setting up the system of equations.
1I) Set up the system of equations that represents this problem. III) Solve for the solu-
tion.
IV) If the solution is parametric. then tell what restrictions should be placed on the pa-
rameter(s). Also give three specic solutions.

(a) The of a private club has a fund of SSOO%O earmarked
for investment in stocks. To arrive at an acceptable overall level of risk. the stocks
that the management is considering have been classied into three categories: high-risk.
medium-risk,and low-risk. Management estimates that high-risk stocks will have a rate
of return o; ercent per year: medium-risk stocks. 10 percent per year: and low-risk

stocks. 4 percent per year. Theduvestment in medium-risk stockX"is to bg twice the
investment in stocks of the other two categories combined. If the investment goal is to
have an average rate of return of 11 percent per year on the total investment, determine
@Tuch € club should invest in each type of stock.
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(b) A conveniencé store sold 23 soday one summer afternoon in 12-, 16-, and 20-ounce
cups (small, medium, and Targe). The total volume of soda sold was 376 ounces. and
the total revenue was $48. If the prices for small. medium, and large sodas are $1. $2.

and $3 respectively. how many of each size did the store sell that day?

(pg. T0-72. Foute Matnemarics by Laal et al)
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