Review Lecture

WEEK 3 REVIEW —

Linear Regression and Systems of Linear Equations

Example

The table below shows x. the number of cartons of blueberries.
that a fruit stand can sell at different prices v in dollars.

X

8 |11 ]20]28

Y

695514 |3.35

(a) Show this data in a scatter diagram (plot)

5 0 5 30 % %0
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(b) Use linear regression to find the best-fitting line for the price

of blueberries. T

4Wp(wm)

= 7 O-loTal + 1]

(c) 2010 Janice L. Epstein

09/12/2010



Review Lecture

Press the STAT Enter the values for x | Press 2°" and QUIT | Choose
button and then press | i list L1 and y in list | to return to the 4:LineReg(ax+b) and
ENTER to edit your |L2 homescreen. Press press ENTER:
lists STAT and right
arrow to CALC
CALT TESTS K] Lz [z z EDIT TEETE LinEeq{a=x+h2
it 1 | __ =War Stats
TSortAfL 11 35 E—Uar Stats
3:Sori0¢ @ | 3 fled=Med
4:Clrlist [ i diLinkeaax+b)
SiSetlUrEditor 2 RuadReg
EiCubickea
Lzon=g, 9 TgartReg
Use L1 for x and L2 | Press ENTER to get | If r and 1 are not To graph the data
fory the best-fitting line: | displayed. go to and best-fitting line,
CATALOG (2™ press 27 and Y=to
and the 0 button) access the
and choose STATPLOT
DiagnosticON.
[inRediax+tb? L1 Cinked CHTALCOGE 4] W
Lz u=gx+h Dedres =] A
a=-.16734265451 Del'ar BN | a
b=F, 7 41539463 OerendAs Zi F‘lnt2 DF'F
ri=, 2140965782 DerendAuto Lo L1
= -, 9550388429 det { 3 F'ln:rt.3 D'F'P
DizgnosticOff Lz
| | HOiagnmost icOn 4JrF' l-D‘LsEIF{‘
Press ENTER to To enter the best- Choose 5: Statistics | Press ENTER. to
set-up Plotl: fitting line, press and night arrow paste RegEQ 1nto
Y= and then the twice to EQ: Y1=:
VARS button:
Flotz  Flots EE F T—ARS AR |¥ TEST FTS | AfE Fietz Flets
i 1o, ?Reg S B, LEV4Z2E04 50
FIa=H ﬂ =" it T 200M... Ta SelZnt 7. 73189463
HIH |7 SiG0E. Iib H19250
Klist'u 4:Pictyre., 4ic wMe=
Ylistilsz S:Stafizfics Sid Mis
Mark: B - E:Table, Eig wy=
FiString. ik o sNes=

(c) 2010 Janice L. Epstein

09/12/2010



Review Lecture 09/12/2010

(c)ldE’Nhat is the selling price of blueberries where
L= 35
Y= - 0.l (1) #1199
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(d) If the fiuit stand charges $5.00 for a carton of blueberries, use
the best-fitting line to estimate how many cartons will be sold.

B= - 0.6 (%) +71419
= 1b. D933 ‘
£7HDMMWW%WWWMuo
WU e oot .

o el mtvact o= 9 > X=X,
(e) If the data n the table r&-éjs}% th kuul%@%msof

blueberries in thousands-sold by a large grocery chain, estimate
how many sold at a price of $3.50 per carton.
3,50~ -
0= = 0.1 (), h9

A K= A%, 33N %.66 Cwtns
1000 %= A%,240 Cartms
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SYSTEMS OF LINEAR EQUATIONS

When you have a system of two equations and two unknowns we
have three possibilities for the two lines;

The two lines intersect. %’ /\

The solution 1s the single
point of intersection.

J — X
2

The two lines are the same.
The solution 1s the entire line.
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The two lines are parallel.
No intersection therefore no solution.

e
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Number of Solutions Theorem

If the number of equations in a system of linear equations
to or greater than the number of variables. the system may have

¢ No solution e Exactly one ¢ A parametric
solution solution

/ ("
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If the number of equations in a system of linear equation 1s less
than the number of variables. then the system may have

+ No solution e A parametric
solution

Ling of cemmaon poies
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SU ok up

WORD PROBLEMS

Example:

Jane mvests $10.000 i three ways. With one part she buys mutual
funds with a return of 6.5% per vear. The second part (which 1s
twice as large as the 1 part) is used to buy government bonds that
pay 6% per year. The rest is put into a savings account paying 5%
per vear. In the 1™ year her average return was 6.05%.. How much
did she invest in each way? -
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Example:

Farmer Blue has 100 acres available to plant white and yellow
corn. Each acre of white corn will yield 95 bushels of corn and
each acre of yellow corn will yield 120 bushels of corn. He wants
to have dinlefldf three times as many bushels of white corn than he

does of yellow corn. How many acres of each type of corn should
Farmer Blue plant?

A = #e?auwo&bmﬂmhmn
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GAUSS-JORDAN

Example
Solve the following system of linear equations:

3y —6v+6r=—3 K= 0
2x4+Ty+2:=-1 &> = b
=C

—Xx—6v—T-=3

ow
1. Any two qufﬁns may be interchanged.

2. An egmation may be multiplied by a non-zero constant.
3. A multiple of one gguation may be added to another eguafion.
w vow

o
Augmented Matrix
g% ¥y % 2 X \Oﬁélj
~2 b b|-3
a7 & |-l
R E 5
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A pmatrix 1s in Reduced-Row Echelon Form if (&CF
Each row consisting entirely of zeros lies below any row having

\yﬁm entries. __@ 0 0
“The 1% non-zero entry in any row is a 1 (called a leading 1)
f/?

0

1 any two successive (non-zero) rows the leading 1 in the = D
‘476‘ row lies to the right of the leading 1 in the upper row.
If a column contains a leading 1. the rest of the column 1s 0. L

IMPORTANT!
¢ Only consider entries to the LEFT of the vertical line when
Appling the definition of RREF.

e Ifa matrix i1s in RREF form. it may have one solution. no
solution or a parametric solution.

Aot = cvols tho dament o "V owd Ho
r\m&ﬂoW Gl Bos .
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—3x—6v+6-=-3
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Example
Solve the following systems of linear equations: EF ?
‘ EF ?

%y g =
2y +1—z=0 __’F‘@ 3 ‘0, /
(a) 3.1‘—_1:+2-:1 Q—-J-———O—@ ,\.\.}
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Example
A zoo 1s looking to acquire some lions, tigers and bears. The zoo
has 2800 square feet of space available and $850 for
transportation costs. A lion needs 200 square feet of space and
costs $50 to transport. A tiger needs 400 square feet of space and
costs $150 to transport. A bear needs 400 square feet of space and
costs $50 to transport. How many lions. tigers and bears can the
—_\___——

M ¢\=a4 -ﬂMms
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