MATHA401 Midterm 1
October 15.

Name: T’a/\/"\f(l/_\ ?)Qﬁ\if{b |

e Put away everything except a pen/pencil, eraser.
e This exa.m‘ contains 7 problems.

e Argue each step of your solution.

e Use the baclk of the pages as scrap paper.

¢ Good luck!



Problem 1 (10 points). Find the LU factorization of the following matriz:
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Problem 2. (9){10 points] Determine the inverse of the following matriz

A=
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(11)[5 points] Possibly using (i )} solve the system

1 2

A- Iz = 2
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Problem 3. (i)[10 points] Find the basis and dimension of the corange and cokernel of the following
matriz

1 =30
2 -6 4
-3 9 1

(#i)[5 points] Based on part (i), what is the dimension of the kernel and range of A?

A

% A
AN
o N

pt. A v DS
Fo 5 % L =5 H{ 7 f)) VAR S S
: ( o ' d ) n JAE— o VA ‘
) a o i hng \ 1‘})3 ) i @ q qui%ﬁ \w}g” a
() I“\ 2 ] ) ﬁ' N ” L) O Lh _k P i i \
q\ =/ «3(2 h,f: =™
Lo
LREREY {ru

f,y""'_-"\\
N
>,
Sl
C i
-
Tt
Iy

\JW'& oi L H
O AR #?%.

e I ._fw S S /
“l C'Q /\ e gy ﬁ{@ a1, - A—

-—-“-I.}/.! \/ ﬂ

'i i ;o GAY e % {ayr
\
1} J

- 0y -

1
5'\\ ‘I{ "\
P A
L

C(vifr\az A =/
{3

i Lo wsed g5 L}

g S—

ek t ﬁ"c‘=. v I\
W'

\} ,
(Lﬁf‘ Pa f\ 3/ ”‘g’? ‘f&/mg g\ A

&4



Problem 4. You are given the following digraph:
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(i)[5 points] Write down the incidence matriz A of the digraph.
(ii)[5 points] Argue that the cokernel of A has dimension 1 and find its basis vector v.
(tii)[5 points] Explain what information the vector v contains about the graph G.
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Problem 5. In the spring maoss system below the masses my and mso are pulling the springs by o
force of 1 Newton and 2 Newtons respectively. The spring constants are equal to 1.

(1)]10 points [Using linear algebra, compute the displacement of the masses.
(11){5 points] Using linear olgebra, compute the elongation of each spring.

(D CaE My _ ﬁ’% | j] hoe ", T
., .l i -

Q_’ 9 (ﬂ_}\.‘ 5 ” \’j ¢




7y
&70 Y %:,Q.ﬁwa Qy :

(1)

T 'I.
\ e ¥ ot e oy
G

I+ A —~A O
= -
3‘\ /7\ i J 1“=1
! 1 ) '".“\
f\'w\ EJ\U\!!A«LQ,; a 5 o + 4
- iy UITLV ) z} o A 5

K- {:

N

|
|
L

2 5

| &.:3 ”nc"

' m\ﬁv\‘x

-

o

g\f‘m& & J%»Q\Jﬁ%» VMM‘HQ‘I% t:i'i m«@#
' l1 “l = 0
(v ~p -7 , |
Ll e -2 k1S Tiud
MIZM %,/E L

[ Q- e

Olhon. mstlod +

w2
f\ki 1‘-0 )

S“ﬂ%

i 5 /4 T
O ] - 1’ P D00 - {
k ) N " ]
1 i.ﬁ} B — i
. o |
41 -\ ! 5 Z_ J
. Jd O ! L . E' g !1 o , ) ;
7ol SR TC TR
| 2 - .
.wi ﬁ- 1Y) 5 4 E{ O - S g
| - & u " f ) ’\
{ h-2-2 o }
= 4 6 -2 -

< 2 6 -2
2 P g’g

‘<'U\_,1

nvgﬂm ﬁf‘
S, - e | |
y i \ \M&r@ Wt g.«g ﬁ()ﬁ- s E Ve Lpadia & l'J(:Q
2
b o J’ \'“03( V\& = (0

e iR

U T VY
' E } \ L

ARG, [ s

;,»e (W fhg{ﬁe;ﬂ MM %ﬁdu& C\YQAW\/V\ \rfr \ﬁ

e

Ok/’v‘\fg M‘Qu Z, % {M *‘ébg} Laca

&
L e

|

Ufi mz F=2 -2 o | [n,” |
£ {o e 2 ;p 1 1& ! - % 7 o ;
0 2 6 T E i T

Yy
w , U,



Problem 7. You are given the following structure, with the coordinates of the joints included:
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(i) [5 points] Write down the incidence matriz A of the structure

(i} [5 points] Find the reduced incidence matriz A* if the bottom joints are grounded.

(iii) [5 points| Ezploin in words, what needs to be checked to see if the structure of part (i) is
stable. Finally, write down the reinforced incidence matriz A** if you add in a rod connecting

the first and third joints.
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