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1. Gaussian Elimination

Use Gaussian elimination to solve the following systems. Does a solution exist? Is it unique?

20 4 X 6
01 2| |xf=|-3
12 0| | 3

A % X3 @
O/ (204 | e pel [toa|5
o +a leg | i-—Pulo 19 |52
I 2o | 3 12 03
@
& WQ@J@IO& 3
Ry« Ry-R, lo;l %"Si)%e%«:?ﬁ’; o =%
ey &) -
o 2 -2 [®)] DD—G &
m»3®‘/

4-0 + 0D ':"C-b
o 0% 1%, Xz x‘s-‘
Qﬁ‘ Q;':ZQ;, o o |- Ox, * lna* 02‘;—”
e 44 O, FOxt 1x57 7]
e \

i

— Gauwssion El:m.‘na:]‘lbf‘r

Lirear
Eh(: 3}( + q; iy 53 = 7
o By H' 3=o
2e*+ | =5 e
bxy =
Px s -5xz 4

‘?_Qgesib@ solutisn Case>
@ m'?“& G-DI

@ |'ﬂﬁlm'1ﬂ sol

@ No DD‘

GMSM-« E]"Mi'ﬂa}l'd\f\ Ala‘of."l‘eqm
D make sue rpw 1 has & noozes welfiet
for X, (oHuswise Swap 2wst)
@ normalize So X, hae coellicrent of |
@ use row{. o eliminade_ %, Frsm
fows bc,.lb'ul.l
repeat with next w0

® geb b o uppes Hoiongular Medviz ek

back- suogtidude
(zeros aboue }01'101"5)

fouw ecnelon Sommn: (ref) Piuot1s alway s
to He nght ok e pivot of He o ghove
2 s & all zefs are ok votton

0O = f U VR JNET O
' pAVe T leacting (og ‘CeAd S e
I — K 1

Fow reduced echelsn gvfm ’ Cr‘r‘ecﬁ)
rel + 2Zews coove PJ-JDJFE




(b)

2] [x 2
F : s} |:x2:| H Xy =2
1 3 5] |xs 3
n;uﬁ' @ =1 q’ 2 2
4 2 R, & R
CDJ B o4 2 2 Q e AR Il -2 3> 03 -2 b =2
v|ta gle |2 o2kt ‘ = o
J‘“ou??’ | q e 2
'/@G [ 9 (;Z 2 R’bé‘%f& - 1 -3 |
ReZ o300 [T 7 loool 2] OxtOrpO872
S ref O 72
o sz |
" 3.2 3 [ 7
SN
2 0 1] |x 1 4 v 7 Qx+—%z e
s 23 720211 & 727) Rt K tl) l| T3
> ) 5]#7 o1 1 | 3 e 0-2.2 |-¢
2 01 ‘ 2 om o LY
. | (] "f/,z ,/Z
=il L A2 TR ReRke | o P
Rk | V| 2 —> o5 o0
© o O o
: reck
“ il 52)
_ 1Ny 22
x i/ ‘X = f/g XB-:D - Kl ‘:-li x.; =
T2 2 =
X, * X3 =5 Agn] —® B
Ky Vixs Yz Zg
xz = B=
\[
(d) True or False; A system of equations with more equations than unknowns will always have either
infinite solutions or no solutions.
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2. Vectors
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A vector is an ordered list of numbers. For instance, a point on a plane (x,y) is a vector! We label vectors
using an arrow overhead v, and since vectors can live in ANY dimension of space we’ll need to leave our
notation general (x,y) — V= (vi,v2,...). Below are few more examples (the left-most form is the general
definition):
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Just to unpack this a bit more, beR¥in english means "vector b lives in 3-Dimensional space”.

¢ The € symbol literally means "in"
¢ The R stands for "real numbers" (FUN FACT: Z means "integers" like —2,4,0,...)
* The exponent R” ¢ indicates the dimension of space, or the amount of numbers in the vector.

One last thing: it is standard to write vectors in column-form, like seen with @, b, X above. We call these
column vectors, in contrast to horizontally written vectors which we call row vectors.

Okay, let’s dig into a few examples:
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(a) Which of the following vectors live in R? space? \ {
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(b) Graphically show the vectors (either in a sketch with axes, or a plot on a computer):
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(c) Compute the sum a+ b = & from the vectors below, and then graphically sketch or plot these vectors.

(show them in a way that forms a triangle; also is there only one possible triangle?) S
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