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2

X, + 2xy = O

X + 3%gc0. S OLUTION:

X3 = 1 X, T -2
Xaz -3s
x3= 1

X = <
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Linear Algebra — Day 4
MATH 220

1. Milo: I have a matrix A that I need to put in reduced row echelon form.

Ava: I can do that! In fact, I can do it without using any fractions!

2 =2 6|4
A= 6 —3 310
-1 3 —1|2

Group chat: Is Ava correct? Can this matrix be put in reduced row echelon form (RREF)
without ever using a fraction!

2 -2 6|y (-3 [~z T B =3 1 ]-2
6 -3 3|e /2 264 _sl0o M4 4l & (—lo | 1|2
- 3 -] 2 6 -3 3| o O Is -3) 12 > 5 (| u
NoTE
— | 0 4 |y ] © Y 4 | 0 o ]6
T @P\u(awu»\ber —= |0 L — o ) { 2= O 1l o ]
]nt_orred’lf in class. o 0 -% —-6 O o ) / © 6 ] )
Corred‘iw\s are in red.
Milo: Fantastic! Now I can read off the solution to the corresponding system!
Group chat: What is the solution?
X, =0
'XZ:':L
X3 =1
2. Now put each of the following matrices in RREF.
wor & 1 -1 3|3 0 3 =5 —4
h Fev . B=| 2 1 3|1 C= 1 -1 3 2
dmf\es -1 -5 3|2 ~1/3 1/3 —1|-2/3
-l 3] 3 | -1 33 (I G | °o 2% Il o 2
B 2 1 3|1 |—=|02=3ls]— o | - |E|l—]0 | =2 —1]0 | -
- o -
-1s 30z 6 éls O -6 &[5 o 0 0|-§ D 0 O
I O 2|0 |
—_ O | -1 {0 No sohu"'.lbl\.
O D ol
0 X -5 )-d -t 312 I -1 32 1o-t 32 | o 1
C: Il -1 3| 2|—=1l0 2 -5|Y]|=]o 3 -5|4l—=|0o 1 £(Z|—=|0 I 3
303 )3 o1 32 °© b ojoj e o rle °© "
2
-x'='_=;-§'s
-y s
Solution: X,= 3+ 3s
Xy=$

3. For each of the augmented matrices A, B, and C on this page, is the corresponding solution set
empty, a point, a line, or a plane?

Think about +Hhis...

— uh ul<

O b=t
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4. A coffee merchant sells 3 coffee blends. One bag of each blend contains the following types of
coffee beans:

e The House blend is 300g of Colombian and 200g of Guatemalan coffee beans.
e The Special blend is 200g of Colombian, 200g of Kenyan, and 100g of Guatemalan beans.
e The Gourmet blend is 100g of Colombian, 200g of Kenyan, and 200g of Guatemalan beans.

The merchant has on hand 30kg of Colombian, 15kg of Kenyan, and 25kg of Guatemalan beans.

(a) Write a system of equations whose solution tells you how many bags of each blend the
merchant should prepare in order to use all the beans.
(b) Set up the augmented matrix associated with your system.
(c)
(d)
)

(e) Row reduce your matrix. What is the solution to the system?

What does the first row in your matrix represent?

What does the first column in your matrix represent?

Let x be He number of bajs of  heuse bled, Xo e ke of L:a\(js of sPecial blend,
Az the  number  of ij_c of jo.wnof‘ blend.
Theat

300 X, + 200x t 100 xs = 30000 e grems of  Colonkian beans
200 Xz + 200 x5 = [S000 g of Koyga beas
200 X, + [DO X. + 20D X3 = 1§ 00O < graen b Gostpmalew beans
In pakic  fon
300 260 LoD 30800
o 200 200 1)
200 160 200 25600
Red"“’d ~ e"}‘elbn &,M.' \ &) 0 60 -So ’HIL Mercka:\+ SLDJIJ M‘C
° 1 0 30 6D lanas of howe bled,
O 4s 30 bags of s?corol blend,

ad  YS ’aa\a}s of Sourw+ blead.

5. Suppose that the echelon form of an augmented matrix has a pivot position in every column.
How many solutions does the associated linear system have? Explain.

Nene — o pivel the rrahtmoct Exonple:
J ' X € £ | x
ol amn ot o audmy\l-d pratrise N
implies solubion. O O % | %
’ : O pol*

6. Suppose you have a@mogeneous linear systerESWith more variables than equations. How many
solutions will it have? Why?

L> the ‘.;ﬁh.y_km,( cide of esch equation i zero
A \amaae/\eous lisear sy.d'ov\ is alway! r,ov\:-'def\‘l‘/ since  iF hat ot Jeast the Hrivial Solution.

TE it has wore varisbles  Jan  equations, then i+ has ot et one  free  yacehle.

TLUL&J‘Q/ i+ has I'A\Cim'k"f frany colutions.

and
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