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- LESUE MATRICES REVISITED :

AN APPLICATION ofF CEIGENVECTORS
AND  EIGENVALUVES

5 F_b F_l ARy FY"\—A
RQC}QLH that £ L = | R o -+ ©
© F- o
S .- O

LS {:\’*\Q )_@AL\LQ YWtk DX of o popwlzbl@n,‘ﬂ\eni
« the feymles e split (o
Y ABE  GrowpPs
« B the Déésprin3~rbdce of the
1—Eh  aoe Qrovp (1=0,..,yn-1)
° P’L 4 The  curcvival rate  of tre
)p—t\r\ oL B L]‘,:O)...)\m—l).

Skxppose the Ledie ynatrise (4

L =1 2.5 2]
0,08 O
ond \We STort  with +he pb]ovd\ﬁ:k)n

Vector
N(o) = [ 1oo|
70D



\/\/g CIJN wse +the relstion

NCEH)Y = [ NG

1O find sudeside pbpvJ:téo‘& veckors .,
T\'\Qge are :
2221} ,

b R el R e R W R

(ef W (oo at the cuccesshe risths
of O-yealkr oldy, ie.

9o (t) = Nolt) $t=1,2,..
[\/Q&—/l)

ThQ&Q e
3.5, 1.95, 1460, 1599 , 1.6001, 4.5997  12.600].

(ke  these rabios COINENE

|t Seeml
=1.4) Wwhen | 0o

o o Spedﬁc nuwwber

What obout  the COrrespsnding C{ub{’_LQYﬁS
We have +he numbers

¢ Ehe 1—Yyewr—olds ?
.08, 3.5 , 1.536, 14605, 1.609, 1.404 ,...

Ond it seemmy that these guotiewty
conenye 15 ‘t\\e Seme  number,



We now losk ot the Propsrtion  of

Jd\a O~yecar olds in the &bl p\jpuld,tm\n)
r\d\fhe,l.\é_

Poc‘b ) — NQL+)
No&t ) “‘N’H') ’

T SOuA e

1t Values Be
O.S/ O.q—‘l":?*?/ @_95?8, O.q596/ .

and a%odm e ook

ke thege percen&iges
CONCOR o %?5,2%,

Thfj mnewns etk QS\dYﬂp‘tO‘EIICQ,LLL&/

the Poputd,{;utq\m will ternd 1o Consist of

48% 1—-Y o

W

W other worde , these obserations

Slpgest  that  the population veckors

tend to  belome  multipley  pf one vecdksr VYV
for which

Lv =2V  (where 3=16)

We know that v (v on  @genwectr for L,
ThY vecksr i oslled @&  stsHe age  dl¢trhation
vector.




How do wa find the dabe age

distrbution (n ge\ner\mt?

’ be\ \, [008 OJ AS 1N Owr exd.mp\e

we find Q\\\je\nmwes 6N elaen\,ec,m.

CJ€+(>\I "'L) —

2—-15 -2 )
—0.08

= A(n-15) — O.16
2 _157N —0.16

We solve  det(A1-))=0 &
A2 — 1.SA-0.16 =0

D = (‘1.5)2 —\'4'0\16 = 989
100

{

We now {ina the Corresponding
ergen.vectors.



Lx = 8 x — |01 =2 |[>x]_|[0
> 008 1.6 ~ b

— 0.1 X1 —ZX(LT:O

x:[QOJ s an -<eigenvedsr,
1

6%? /AQ,:“O,:L :

_ 4 _ 9. — O
g7 > frd 2

=2 4y, + DY, =0

y :['ﬂ 5 On elgenechy.

Let’t Suppole we clart shudying The [ 140N
when Ng}’s[log] ying The pepula
1

We Oxpress Yhiy vectdyr  ay o T (newr combi~
Natlon” ot €the egenvectdys X and ¥ of L



N(o):[lfﬂ = S'Fﬂ ¥ EJ = SX +y.

The. Pw\'_)uldlﬁtoﬂ vockor N(£) ok tyne + s
NGE) = LFNCo)
= L_-L_ <5X + y)
=5 UFx + lf)l
= 6(1.é)$x —H~4)J°y,
Because  +he €eigenvalue Ny =85
s biyoer , the fist tferm
will  7zdominate’ A the sum

and Ll deccribe the Q,sgyy\pi‘oél‘c
behawour of N



SU»PPDK‘, L s o 2X2 L@,sde
Mot Wwith  <igenwglues 2y and g .

o The Lurger _igenvalue s
o @(\thh Daryymeler of fhe
Poputl atlovy,

- The elgenvector that coreSponds
™ the Llomger egenvalue (S
o Stoble oge  disbabution.

(The Same ovaL'lts o ledliz
Makrices of higher d,imehs(oml
for QKQMPLQ- 3x3 YY\:LJCI’YI,CZSB .



4H. ANALYTIC GEOMETRY

We  hove Lure\ldy teen  that the

%\dimer}s\'w\m ‘ p\ome cadn b /] (Xm‘z)
[dentified \yith +the Set of
Ofdered  pairs  (X4,%), M, %cR .

- ®
)

%,

)
=

Geneaall for an y Nz 1 we define

)

J
n e
R :)L<><_1,><1).\.)Xn3 : XA/X—LJ...JX“GHQE

Element Of YR»\ Qe FCPreSenkecl O\
Y\\"E\LD(CS qu)le.‘.,xh} oy —pre,FeW\*ng/
ay N=dimensional  Goluyan  veckrs

X1

>.<9 = EX1 X2 e XY\]_T
Xn

The vumbers X, %, .., % €R
ore called tho LMPQMS SV

coordinates of X,

X =




We  howe  defined  yeckse oddition :

X Y Xy
Xv Fv % A,

and,  Mulkplication of a  yector 5&
O, Scaldr -

. >§ = ’A'&_
Wb

or  Z-dimensional B 3=dimensional veckys
We mMay  repesent  veckor  cpenwkions 9GDW€JC‘((,G\‘LHD.

€,
YA
= y
= o
g 1—1:6’6
o Q
T\ﬂ\d 13 o Lbngc.r‘ 0SS LH@. Lh X

Jdrymension greater thun 3. Mowever

the Dropetied  pf  the  operstiong
YN the  Soawe .



