Plenary Session 1 GRA 6035 / ELE 3781 Mathematics

Plan

1 Key Problems: 1.4, 2.1bdf, 2.3, 2.4cd, 2.5bc, 3.2bc, 3.3b, 3.4b,
4. 1def, 4.2, 43, 4.4 45
2 Exam Problems: Midterm 01/2020 Q4,Q8 10/2022 Q6,Q8

@ KOI') prokes KErwWayer D S il &
\_ﬂ VY2 6 Comisiien
L M =& e\l miaation
LI - TR ol
\ =y —~\ \ o <6

LW @—‘Yh\\'}.s © - T e ?0
% 2 10 @-\‘L—L\—-b
$3) " e Bow-u-a)d

\ \/’2 Vv('

—_—

v
d) 1Y) -\ vy
= o @»\7_ -1 | =l ) K A -ko

=D \i\_o\_"_L..VS‘ e WA ,
Vi &4 Vy = v,
3 A < \ndepead &

é XL = “'\Q *\ZX‘S Uy (—\\ = —2\\ *\1’<QS Kz = *"\ ‘EZ_)('&

¢ L -_—

> = \-( - ("'"( *2&3\ =Sx *C(-—\B = (Q..}K_b

ok Vi
= A\ \‘.V‘)_ "'V\‘ =V¢ (Q,"'\QO/"\\
Xy= ' — T —_
Eivind Eriksen (eivind.eriksen@bi.no), Ofﬁce B3y 085 BI Norwegian Business School
https://www.dr-eriksen.no/teaching/GRA6035/ MSc in Business/Finance

https://www.dr-eriksen.no/teaching/ELE3781/ BSc in Data Science



Plenary Session 1 GRA 6035 / ELE 3781 Mathematics

e %

A ~\ { _’(, Y
— A= K . gl 14, -
o 2
@‘\ S 6
=% < % N o
0 & =\C-\§ -\ 3 5 =

OO0 o) N\
CO\(}\\ = Spen (\.'_\.)-—/\WB dor Gl&) =ren =1
—_— — ——

QQA&‘?!_\. ,VL.\A‘X

-

Nuuwy: Ax=o dow Nl = S-rldry=T

\
Sells = 3
— T TR AT =D Ky =X
———————
= \X Wixg)*lox =
(Oxz_ dadby <)+ Lo < T AU 424X
(- «
Ky= ARy <
Ny = (2&1'\-“\«\ “Sxy — Clxg) - A
e =A%~ —¢ o\ - ,
>;\‘ ' “3 N 4 —3 ~ (3
By 4 Xy =~ X
Sy =< ' O
xS i 0
< ) \
w (
wy "
-— (VX ]
=D Wean Lug "i’j)
Eivind Eriksen (eivind.eriksen@bi.no), Office B3y-085 BI Norwegian Business School
https://wuw.dr-eriksen.no/teaching/GRA6035/ MSc in Business/Finance
https://wuw.dr-eriksen.no/teaching/ELE3781/

BSc in Data Science



Plenary Session 1 GRA 6035 / ELE 3781 Mathematics

24 cd
WQM&«M E ak“ﬁ %

1 o, W St

. \—b—\ = |o)
T\\ \\ v i !
z 2 \ .
A= %\ !=\1\ = f_i\

5 V.
25 ( = = A
: = —— \J =TV = Jc\.
2209 PR T LN T T s\ | TS
J Nt
<) q;(\/-—ag_»\ wy
(V-aw)w =0 =p Y. —a Wl =0
: "\_'t" =G\(~é-’_'_‘9
\g = a . 2%
=l .k
=g
=

Eivind Eriksen (eivind.eriksen@bi.no), Office B3y-085
https://www.dr-eriksen.no/teaching/GRA6035/
https://www.dr-eriksen.no/teaching/ELE3781/

BI Norwegian Business School
MSc in Business/Finance
BSc in Data Science



Plenary Session 1 GRA 6035 / ELE 3781 Mathematics

G

RS
LW oo T T .U«Qaz
2 0 1| \@‘A*%\ZOQ

6 ! ab}

V) \ Y = \ < -3 \\‘2 3\\ = (\-)=-%

—

3 My, =0 Mizpa 6 =2 L= 3%

S

Rean z\f_ﬁ‘\/}o\f\\‘\

\ = Z(GS-\‘L) LR -8

=12y~ Zu\-cg €y = CS"‘?

‘.\\731\2’5:0 & 65~ 13=q =p( S
=5 5=3: vk =2

'7_ =Y L\~
s ({317) 28 e

»u.Lo

***** i T *” . 3 e \ "'”—
i d) &:(’E\E \ \ 0O YW«n © \-’-‘-C) ("\*’X\\ =t

. = 3 g =
2 @ o\ xz2 Az, - (A=
Vo X\ gl
X = * =y K\\*g(‘o\ A v Yoo
“\2 A 3323 NELEES:
®o - o R T @c‘; &
x':: L ) = o) \
E, K°®°§ gca  x= )3 oo A
e Y
Pl g Lree L kg% @
Eivind Eriksen (eivind.eriksen@bi.no), Office B3y-085 | BI Norwegian Business School
https://www.dr-eriksen.no/teaching/GRA6035/ \”_3 MSc in Business/Finance

https://www.dr-eriksen.no/teaching/ELE3781/ BSc in Data Science



Plenary Session 1 GRA 6035 / ELE 3781 Mathematics

L &4 A= ~\ ejemelug
2 a-(35d) FQ\:Q

\ A\ o &
| PYR S 1=
E_\\ ®\ N W =yt —i 2 WIS -
T \‘\t% &Y‘QQ_ 5 &
o D= e-\‘:;\
\% % © O
\ Sk \\,\**K\\ A SRR
Y '
c ~ Yer .
o R e
— =L X 2 \-2 \\ - o@-sw
LI v o-2
z Kree " \
X LY
Sy woyen (§la\T1en(l) Sen
A\ 's
X =262 =2 \

—C) A= Ko:o 5 oo\"\\\ \:Q
o © oA

(- NN o) =S

Eivind Eriksen (eivind.eriksen@bi.no), Office B3y-085 BI Norwegian Business School
https://www.dr-eriksen.no/teaching/GRA6035/ MSc in Business/Finance
https://wwu.dr-eriksen.no/teaching/ELE3781/ BSc in Data Science



Plenary Session 1 GRA 6035 / ELE 3781 Mathematics

6> 5 o3 o
o L [N \[L-x 3| o
e ¥ 2% o = Gy O

=% 3 _ Nz~

VL (e Ee

(3osn = 5) (3ax i) =
N=T;N==) , A=T, AT

0.4y s\ | \""\"3‘ i I T
4da A= kag o.ss)* o-4 0-*‘?"‘\ O

AL —\1SX+ 0. = 0O
CB)‘(' O — O 6 0SS - i

= 0.3 —0.09 = 8.25 A=A g Ammag

~“0:5 o< <—Q> (“s ——GK-&/.?D:O
(D(._,__o,x_{_/\—— f')( 0‘3) y Free .\./l:{

308 0C A IS X to/syzo ("()
oy [ Sars O -
'f Y free \f‘z - \

4]

5=(3%) 2=(47) = p¥s(L ) FLEL4))

Eivind Eriksen (eivind.eriksen@bi.no), Office B3y-085 BI Norwegian Business School
https://www.dr-eriksen.no/teaching/GRA6035/ MSc in Business/Finance
https://www.dr-eriksen.no/teaching/ELE3781/ BSc in Data Science




Plenary Session 1 GRA 6035 / ELE 3781 Mathematics

b AV PR a (o o\ Q‘\\\

N-D b=
\iAa
v }_ ,‘_\
B \\ 0 \’ TSR “\\
Vg ‘({)
s Ys
L .

Ek) VN O\ ~\ 1
A= 2« ) : -N kN =Nty =0
L \ 1 "

tr(n) 'I M)

=kr(Ny= \tu+\=¢ M
= 1Y @ L \ o H
c‘l—\z_*\'\.\x \\"‘( ‘S‘\\ %23

kil S A LA Y

= 1A= | Uoa)at L4 Eal CRC R VAT

- A<a o€ AN'-GX*TY =

)
0

~'\3"‘C"X — L8 +~R=0

A= = 9850~ WAR =g waat dude K
- /]
=0 (a-2) 'S th-«\'vr e x|\ 3 EL, TN S LAE

Eivind Eriksen (eivind.eriksen@bi.no), Office B3y-085 BI Norwegian Business School
https://www.dr-eriksen.no/teaching/GRA6035/ MSc in Business/Finance
https://www.dr-eriksen.no/teaching/ELE3781/ BSc in Data Science



Plenary Session 1 GRA 6035 / ELE 3781 Mathematics

"'RS«°\'>3 ~\> +R T A~ = —kk-”@k’x s
— A t22%
A= N
TR~ (2= (243X -\ =0
= Ty X

N=L 6C =N xXXN-U=0

—uA AR =
s L g STV
B A il
N
= 8 a NS3
e T
Eivind Eriksen (eivind.eriksen@bi.no), Office B3y-085 BI Norwegian Business School
https://www.dr-eriksen.no/teaching/GRA6035/ MSc in Business/Finance

https://www.dr-eriksen.no/teaching/ELE3781/ BSc in Data Science



Quiz  Quiz 1 in GRA 6035 Mathematics
Date September 16th, 2024

Question 1.
The homogeneous 4 x 5 linear system Ax = 0 has two degrees of freedom. What is the rank of A?

Question 2.
Give a precise definition of the null space of a matrix.

Question 3.
The point (z,y, z,w) = (1,0, 3,2) is a solution of a 3 X 4 homogeneous linear system Ax = 0, where
one of the minors of A is My23134 = 1. Find all solutions of Ax = 0 with zw — yz = 8.

Question 4.
Determine the dimension of the eigenspace F) of A which contains the vector v:
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