Math 310, Applied Linear Algebra Name: SO {“' 4{0” 5

Spring 2019 Midterm 1

Date: 30/1/19 Time: 50 mins

)

This exam contains 5 numbered problems. The
last sheet is blank. Check to see if any pages are
missing. Point values are in parentheses.

No books, notes, or electronic devices are
allowed.

e DO NOT open the exam booklet until you ;
are told to begin. You should write your Froblen | Points | Sevre
name at the top and read the instructions. 1 15
Organize your work, in a reasonably neat and co-
herent way, in the space provided. If you wish for 2 15
something to not be graded, please strike it out
neatly. I will grade only work on the exam paper, 3 20
unless you clearly indicate your desire for me to
grade work on additional pages. 4 20
You may use any results from class or the text, but 5 30
you must cite the result you are using. You must
prove everything else. Total: 100
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1. (15 points) Use Gaussian Elimination to solve the following system of linear equations

Ty + 2z + 13
3z1 + =z2 + 213
Ty + Sz + z3
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2. (a) (5 points) Under what conditions is the square A2 of a matrix defined ?
<'[\\1 51/0_%& 0<( A M&/{g{\( A’ i Mmuﬁ uy&u. ,4 s

Ko

a SVLML M S

5 points ow that A an commute.
(b) (5 points) Sh hat A and A2
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3 Aok ACAR) = 4 4= A4

(c) (5 points) How many matrix multiplications are needed to compute A™. Explain your
answer.
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3. Prove the following Lemmas: i;é

(a) (5 points)
Lemma 1. The inverse of a square matriz, if exists, is unique.

Assune B and € gse Ha  juyesses of A
by ¥he  dolinition of Y Owerse ARV=RA=I audf

AC= LA—IT.‘ bajkssoc-’%m'gqmb((ﬁ prodect
A/Ou?, B - B=1 = 5(AC>:(@/\1/C:I(:C
W; B—,(_

(b) (5 points)
Lemma 2. If A is an invertible matriz, then A~ is also invertible and (A7) 1=4

\X/& @sSe ‘ﬂs& %qu(‘é{oa 0([ e taversy
A.AN‘:A"(.A T Ak mtas Yag A B Ve
MV rsSe Qj A"_ Ttu.d, (Aﬁ) -‘:A.‘

(¢) (10 points)

Lemma 3. If A and B are invertible matrices of the same size, then their product, AB,
is also invertible and (AB)~! = B-14-1,

9
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(AB}(B747) = AR ) A" AT A" 2pp™ =T

kso (B 47)(#8)= B (A'4)p=p "1 5 ig= I
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4. (20 points) Find the inverse of the following matrix, by applying the Gauss-Jordan method.
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5. (a) (20 points) Produce the LDV or a permuted LDV factorization of the following matrix: ";“‘
02 3
A=|1 3 4
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(b) (10 points) Using the LDV factorization from part (a) solve the corresponding linear sys- z

tem Ax = b, for
02 3 1
A=|1 3 4| andb= 0] .
10 2 1

We bowe Ax=b  PAx= Pb owd LDV = P
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