Linear Algebra MAT313 Fall 2022
Professor Sormani

Lesson 20
Linear Combinations, Spans, Linear Independence, and Basis of a Subspace of
Euclidean Space

You will cut and paste the photos of your notes and completed classwork and a selfie
taken holding up the first page of your work in a googledoc entitled:

MAT313F22-lesson20-lastname-firstname
and share editing of that document with me sormanic@gmail.com.

If you have a question, type QUESTION in your googledoc next to the point in your notes
that has a question and email me with the subject MAT313 QUESTION. I will answer your
question by inserting a photo into your googledoc or making an extra video.

This lesson has four parts with homework for each part and everyone must learn all four
parts, but you may choose to do them on different dates. Instead of playlists, the videos
can be found right next to the notes. Alternatively you can watch the full 313F21-10

Playlist.

Classwork is the notes for the lesson.

Part 1: Linear Combinations and Spans
including solutions sets of homogeneous systems

Watch Video 313F20-10-1

Note this lesson was Lesson 10 in the past.


https://sites.google.com/site/professorsormani/home/teaching/linalg-22
https://sites.google.com/site/professorsormani/home
mailto:sormanic@gmail.com
https://youtube.com/playlist?list=PLRHpZu30FKOVnNIT7ghEja-d-AX4EL4kf
https://youtube.com/playlist?list=PLRHpZu30FKOVnNIT7ghEja-d-AX4EL4kf
https://youtu.be/vrDNhECU1ho
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For HW hints see Video 313F20-10-2



https://youtu.be/avdGJIMUIfQ
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Do HW1-5 before Part 2. Note that to solve HW5 there are five equations and three
unknowns: you need to solve a system for a,b, and c. Then reduce that system to
Echelon form. You do not need to find a,b, and ¢ but must check if that system has a
solution by checking any row of zeroes in Echelon form ends in a zero.

Part 2: Subspaces of m dimensional Euclidean Space

Watch Video 313F20-10-3 for the definition of a subspace:


https://youtu.be/bLtE3HZsJa0

4:13 AM Mon Sep 14 —

< B H M Linearelgebra ¢ ooo ) Linearelgebra

% Linear Algebra [:D X Linear Algebra

D O Y & B oE=lla Y& O ="

Le,S'SOr\ /d /pa.r“f ;2 ‘R‘b T Eucl;cle.a-i\

S pace
5u55/9aces oFFer3
KEC@/I \72 €/Rm uec+oP$ L S
w)
/(A)m Euol:;[eq,l\ Squce ,q‘ Subsrace 5 C [R
OJ: dimeasion m Is a co“ea“‘t‘on Q-F Ue¢+ars

'/P'Z rea/ Zl'ne (J:M=’l) ﬁl\‘l{ l‘nc’ules 5 an

I\

re closed under o.elcll\ﬁl'(‘on“
(v\‘;’;es ;;+f>6$)

—>

2 oo |

m + Euii":’: ?4'0»:2) and “elosed wnder ccalar I‘\u.“"
- (vreR S, RveS)



4:13 AM Mon Sep 14 —

< B H M Linearelgebra ¢ ooo ) Linearelgebra

% Linear Algebra [:D Linear Algebra [:D

D O Y & B oE=lla Y& O ="

Bempl e F(5)= () xeRGeR N | 1l sealan?

R Relk ReS Ve=(m)
3 Rx\_ [/Rx
Rv =R »)\(x) < Rnﬁk\'(ﬂ(ﬂm\
Check Hic rs a gula;rqce é—_S bea;w.se Rxéﬂ(

] ? . e\ _/¢ e
X3 S¢ yes at ¥s0 G.O\‘[d) Y}
Closed ur\;:; Q.clc[l"["bn? il SO S Ts a S*“Ls}')qce
—- - X Y
v; €S x:/“-‘- (»::)) “::‘(mxz\ 6 F— ”22-
Fee () ()= ()
Y eS

\‘(&/4 becanse Xﬂ'xzem

See Video 313F20-10-3not for examples of spaces that are not subspaces as in the following
three photos. You may choose to only watch the parabola.



https://youtu.be/wqQSoppsasw

10:54 PM Wed Sep 30 — ® > BC@67%[EH)

< 98 M Linear Algebra <
' Q9 & OB EIla O &0 s | S

An example of a set SeR?

Linear Algebra S X e

cohich :s nof’ a s»»bs%ge . ) /‘:‘hw$ p
Cl\ec’-: OeS = f(y s
: (o z \/
Check S is closec] cnder add. e
Geven \T*,ES&S Shows F+o€S Z%élm"teel S'E(y) y=x i
cﬁﬁﬁ‘i@" caﬂts? thslready ?“‘IS
scotle L[9 c oée <L
Fﬂ ader QA’CL o
[«er/\ Q\N’O ’éO

- - ( 2
m (:H>®¢5 @#@\



[r— ® =8@68%%)

Linear Algebra S X e

10:59 PM Wed Sep 30

< 98 [ﬁ Linear Algebra

o] | <
DY OO & OB o rFr=laL O Y& CHE B F =

5= (0 (o) 08 ;:5 ¢S

Ts ¢his closed uader cvum—u‘ro(f

ch_‘af‘ VVL‘-L«[-{—?

BN oS D -y (6
Tuke FeS V‘:(o )*/cf?ﬁ) Ts RV C_S? Z;ﬁi-:‘
503 (sine)
Ckecls Q\?GS i
0 Reost
/?ﬁsR c\sf :(ﬂZﬁf) Reost :—‘CO'SG ? 'Do)(vp(/\

S(’lé

How o 20I0€ = Whgsd

No sclation .
szce ( racost\ f(zs,.\é\ = cosG\Jr(smé\



11:04 PM Wed Sep 30

S— ® <08®@69%E#)

< BB O

Linear Algebra

o O ¢ & ©C B ©® n

5=5(%) | y=5x+2 8

Shoeo S ga
to have O (gB

7
O-= §O+_’2 =
FGL[[S c{
Shoo S {auwls close
umter W*“"’

The P“’"g ils

v, tw = 5(1/1—@[\ £ 2
Qﬁ,z)ﬂ»(sfm»z\ 57 ¢ 56,12
(2Xo7 !
¥ Counter examp lr
Chze an '[—AJO ue(/{'(?fs

on S and add the-
show +he cam B aotonS



11:07 PM  Wed Sep 30 — = 8 @69%[% )

< B8 M Linear Algebra X oo ge @ i v S X e

@*/Q&c%@@-E—'@*l

5-7(3) - »gf
Show S gja
to haoe O (63

Y

7
O:S-O*&-Q =Y

Faw[S / /? e
Show closed uader / B/%n“ R2 = 5/2/,
sexdar uls. R-2 =2 fils 25

“Z 3 LT L J hale™?
/ZU ( RV keck N0+ cfose wad cr ccalal

wnter exam (f’
Ry, Z5(R)+2 ) Co tErE vi’m the Line

R(sun\ —GR\) +2 ot iy £



4:19 AM  Mon Sep 14 —

< BMH M Linear Algebra

% Linear Algebra [:D

8/ o9 & OB on=la e YR OB O

G S-< (2 (3)
Is S a sdos[ac;ce o1r ﬂz

» Ckeck DGS
e Cheele closed +
«Check dosed scalan

EDs-f( ]

Is S Q SuLSFqce O'F ng?

3] 532 Av SR

Is S « Swlos)ame of IR "7

Complete the above HW before starting Part 3.

For HW6 -HWS8 be sure to check the 0 vector is in the set, and that it is closed under addition
and closed under scalar. For HW hints see Video 313F20-10-4 and if necessary more hints in
Video 313F20-10-4more if you are having trouble.

Be sure to check these HW hints videos above before submitting your work.

Part 3: linearly independent vectors

Watch Video 313F20-10-5a for the definition and then Video 313F20-10-5b for classwork and
hw hints:


https://youtu.be/WqDIpmQbWDQ
https://youtu.be/i2r9KKfHhVo
https://youtu.be/KJ6LkxjceG8
https://youtu.be/YTCUA1ZgsHM
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Watch Video 313F20-10-5b for the following classwork and HW9-10 hints:


https://youtu.be/YTCUA1ZgsHM
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Complete the above HW before starting Part 4

Part 4: Basis of a subspace



Watch Video 313F20-10-6better which includes homework hints:



https://youtu.be/qkBYHP8lSGQ
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There are 12 homework problems above. Here’s the full playlist for the lesson to check if
you watched everything..

Don’t forget to help your team with extra credit. Just search for team in your
googledocs.

Check your homework using these solutions. Email me if your answers are different
because they might also be correct.

Share with Professor Sormani at sormanic@gmail.com.
Please email questions to Professor Sormani.

Note this lesson was Lesson 10 in the past.


https://youtube.com/playlist?list=PLRHpZu30FKOVnNIT7ghEja-d-AX4EL4kf
https://docs.google.com/document/d/1IIOgtDUqM4Ow7tebxNBf7P4eCTdf5l60ko-ZUg2XXSo/edit
mailto:sormanic@gmail.com

