
M
AT

H
40

1-
S

ec
tio

n
02

01
A

P
P

LI
C

AT
IO

N
S

O
F

LI
N

E
A

R
A

LG
E

B
R

A

CH
AP

TE
R

1
-P

ar
tA

.
LI

NE
AR

AL
GE

BR
AI

C
SY

ST
EM

S

FA
LL

-2
01

4

1

S
ol

ut
io

n
of

Li
ne

ar
S

ys
te

m
s

In
ve

st
m

en
tP

or
tfo

lio

Yo
u

ha
ve

a
po

rtf
ol

io
to

ta
lin

g
$
2
0
0
.0
0
0

an
d

w
an

tt
o

in
ve

st
in

m
un

ic
ip

al
bo

nd
s,

bl
ue

-c
hi

p
st

oc
ks

,a
nd

sp
ec

ul
at

iv
e

st
oc

ks
.T

he
m

un
ic

ip
al

bo
nd

s
pa

y
6
%

an
nu

al
ly.

O
ve

ra
5-

ye
ar

s
pe

rio
d

yo
u

ex
pe

ct
bl

ue
-c

hi
p

st
oc

ks
to

re
tu

rn
1
0
%

an
nu

al
ly

an
d

sp
ec

ul
at

iv
e

st
oc

ks
to

re
tu

rn
1
5
%

an
nu

al
ly.

Yo
u

w
an

ta
co

m
bi

ne
d

an
nu

al
re

tu
rn

of
8
%

,a
nd

yo
u

al
so

w
an

tt
o

ha
ve

on
ly

on
e-

fo
ur

th
of

th
e

po
rtf

ol
io

in
ve

st
ed

in
st

oc
ks

.H
ow

m
uc

h
sh

ou
ld

be
al

lo
ca

te
d

to
ea

ch
ty

pe
of

in
ve

st
m

en
t?

S
ol

ut
io

n

Le
tM

re
pr

es
en

tm
un

ic
ip

al
bo

nd
s,

B
re

pr
es

en
tb

lu
e-

ch
ip

st
oc

ks
,a

nd
G

re
pr

es
en

ts
pe

cu
la

tiv
e

st
oc

ks
.

⎧ ⎪ ⎨ ⎪ ⎩

M
+

B
+

G
=
2
0
0
.0
0
0

Eq
1:

to
ta

li
nv

es
tm

en
ti

s
2
0
0
.0
0
0

0
.0
6
M

+
0
.1
0
B

+
0
.1
5
G

=
1
6
.0
0
0

Eq
2:

co
m

bi
ne

d
an

nu
al

re
tu

rn
8
%

of
2
0
0
.0
0
0

B
+

G
=
5
0
.0
0
0

Eq
3:

1 4
of

in
ve

st
m

en
ti

s
al

lo
ca

te
d

to
st

oc
ks

•
3

eq
ua

tio
ns

an
d

3
un

kn
ow

ns
2

S
ol

ut
io

n
of

Li
ne

ar
S

ys
te

m
s

D
efi

ni
tio

n:
S

ys
te

m
of

Li
ne

ar
E

qu
at

io
ns

.

A
"s

ys
te

m
"o

fe
qu

at
io

ns
is

a
se

to
rc

ol
le

ct
io

n
of

eq
ua

tio
ns

th
at

yo
u

de
al

w
ith

al
lt

og
et

he
ra

to
nc

e.
Th

e
fo

llo
w

in
g

is
a

lin
ea

ls
ys

te
m

of
m

eq
ua

tio
ns

an
d
n

un
kn

ow
ns

:

E
1
:

a
1
1
x
1
+

a
1
2
x
2
+

··
·

+
a
1
n
x
n
=

b 1

E
2
:

a
2
1
x
1
+

a
2
2
x
2
+

··
·

+
a
2
n
x
n
=

b 2
. . .

. . .
. . .

. . .

E
m

:
a
m

1
x
1
+

a
m

2
x
2
+

··
·

+
a
m

n
x
n
=

b m

⎫ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎬ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎭
(S

)

w
he

re
,f

or
i
∈
{1
,·
··

,m
}

an
d
j
∈
{1
,·
··

,n
}

,t
he

co
ns

ta
nt

s
a
ij

ar
e

th
e

co
ef

fic
ie

nt
s,

b i
th

e
co

ns
ta

nt
te

rm
s

an
d
x
1
,·
··

,x
n

ar
e

th
e

un
kn

ow
n

of
th

e
sy

st
em

.F
irs

tw
e

co
ns

id
er

th
at

th
er

e
ar

e
th

e
sa

m
e

nu
m

be
ro

f
eq

ua
tio

ns
an

d
un

kn
ow

ns
(m

=
n

).
3

S
ol

ut
io

n
of

Li
ne

ar
S

ys
te

m
s

G
au

ss
ia

n
E

lim
in

at
io

n

G
au

ss
ia

n
E

lim
in

at
io

n
is

a
si

m
pl

e,
sy

st
em

at
ic

al
go

rit
hm

to
so

lv
e

sy
st

em
s

of
lin

ea
re

qu
at

io
n.

G
oa

l

Th
e

go
al

of
th

is
m

et
ho

d
is

to
w

ee
d

ou
ts

el
ec

tiv
e

en
tri

es
a
ij

(o
r

co
ef

fic
ie

nt
s)

of
th

e
sy

st
em

by
pe

rfo
rm

in
g

lin
ea

rc
om

bi
na

tio
n

of
eq

ua
tio

ns
.

E
xa

m
pl

e

a
1
1
x
1
+

a
1
2
x
2
+

a
1
3
x
3
=

b 1

a
2
1
x
1
+

a
2
2
x
2
+

a
2
3
x
3
=

b 2

a
3
1
x
1
+

a
3
2
x
2
+

a
3
3
x
3
=

b 3

⇐
⇒

ã
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