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MARKOV MATRICES, STEADY STATE , FOURIER SERIES

MARKDV MATRICES

(7 ALL ENTRIES > O

@ AL cots abp To L

o 40 efs w( saw ATD  Jed fo Skady State b Cu’l

Hece, wath  midvic poeis we see Hhet Asl s Stecdy Stale  be Akuo'-‘t.

KEN POINTS

s x = 1 will alunyg be an 61‘760\).9/'4( 1(27( Maikoy Mohices L/
o Al oter efj'{u volwes of  Meckow et will  be !};' < 1
L_-,. As a result we  Can easly phk out Sf{eady slale Sola
K
UK’AKMO g c:-)\cxl P C")\:X.\

= I'e-f ;\,"1 and all oher A;‘Si H)Pn Cornlli—tirey o
Qs £ ialleases oaly Fue A, deom doesal G0 fo fers

L7 uk, = CIAIXI (Jor' k b:‘(j) STEADY STMTE

e




| |

EXAMPLE U-o S¢¢ Lok, we 9¢t ATl Lwea (ols addhi)

P T 4
A=l.2 99 .3

XT, Qnd Wy colemlaty —  F o :

-9 o3
Assumicg ] is @n elprvetue, AT = [-z 01 .3

NOTE: ALL coL$ oF A-T ABwE ADD To ZERD
e THIS MATRYX 1S SmuuLAR, THAT 115

ALL cous\ ©F MATRIX ARE DEPENDENT
AND ROW S

PROCF : 1HAT A-T o SINGULAR

*ROWS OF AT ARC DEPENDENT. THIS is CLEAR
BC  A=[1 1 1] i N NULSPACE of AT

(THAT 15, Rows Sum T ?F:)ZD)

“CoLs OF AT ARE DEPENDENT BC THE
BIGENVECTOR (For h=1) 1S IN NULLSPACE oF A
(THAT 15, coLs  Sum T ?ERO?

FACT: EILENVALS ©F A = EIGENVALS oF AT
‘feestt DET (4) = DET (AT)
det (AAL) =0~ dot (A™-21) - D

Thmﬂm ‘H\& 6&7{:1\)::)5 G H-(,' Sane

Z/b




APPLICATION oF marxDy

Ugn = AUy, 1t A be & Matkou mMatex

Hee A escobes Hhe popation of 1 Stotes
MCHL] % ‘ﬂ .z u(_,g(_
mnis ‘1 .8 umﬂjs top

14 makgs ¥nje “w'f Cols aqdd I‘D .Z I)fcqqﬁe The '1('5{“‘
PoA- Stays the Same, but people ey mvic bibween  Shates.

o 407 of Bl Sky mocAL but 10% mie to MASS
. %07, of P Shy o MBS bt 20% mewc o CAL .

INIT. CoND. AT 40 = e = ©
Umgss | 1,000
2
AFTEK 1 57EP et E=| = [Ucm_] = [3::]
UmAass |1

TO SEE How THIS SYSTEM  CHANGES ovER TIME
WE NEED TO CALCULATE THE ElGVALS t EIGVECTS

o THERE Wit BE Z A's Fo;z %2 MATRIX
L7 WE ENow '}
L THeN o= .7 (Bc ZN = T‘R(n))
EIGEN VE (TS
4.1 = [-.lr:'f“ix,:

l I
R N LS I R

y = |2} L STEADY STH]
X, .

)

E




| |

Now WE CAN WRITE THE SolN BY souving
A Lk
MK-LI X. xl t CZ.’\fxz
USING INIT conp To Socvg FoR  C,, (,

U= ¢ 1] + ]

o [o] el v all]

WE SEE THAT (2 BE ¢,

™~

oo
3
SO ou seLN IS

- 2| | 2000 s\
a2 r ]

T8 OUR  SNSTEM

b Lredl] H['H

¥ Nele, EES ofkn wol  cols as wsed lere as ow.s

U6



PROT ECNoNS w/ ORTHON ORIMA|

'ﬂ\( '-}’b pc.'w\ a bqs:'s 50 wf Cgnm X glyss Quy
veeloe 1n Hu space  os

V: X'G]" t Xl CLZ 4 . 1 X"CL'\

- fnother  Way of slatéy  ths s we  are €cpande
H\( vaC for vV ina the bQSI'S

- How Do | SOLVE PR X, 7

& Sinee T howe g1 OfHwavrmel basis ] "'],';

FOURIER SERVES

' we  wart Somethny hie

ﬁﬁ 10 dafwke  dinen stoaot SfQCC. The bqsfs Vickers

BASIS 9., ..

d Fourdcr Sevtes  feles oun Hhese ~p<;cfs abtut orHanomal bases

* PCK) Tl t A, sk 4 Losinx + A, Cos 2kt b, Cinlx t

f Wit now we hgwe Qancboﬂs, ot maghices  ond W

s %

_ J"J =D
5o, - /1\_/\-11 s T H,
IV X7 o . oM 1.--1,.1 ]
. T ¢ L%
X\ (1, \/ ax .._.\Jr
L> in Matvir  Form x &'V
X= Q'v = Qv .

Qny N

ave &moﬁcns as  well [ fd Hey av M
/6



ForR VEODRS (DoT PLopu e
VIW = Vw, e VW,

FoR  Funcrions (Dot PRODUCT)
T
,OT;) = -/PCx) (K ) dx

“NOw e hawe @ al,cp: ‘fﬁcf 'H,J. laner pma’qcl wa

exdends the Riite basi s IQum Metices to Hhe r‘ndeh«'l-c

d!'menﬂm;( 5{)4;( 0'0 con#tmows JQM(;'BMS‘.

*How de  we jzf 42.1’.(

L Apply  Same proedust  dsed iy mabik cuse.
Mulbhiply  bath <ol by basis vector O£ Choice

Hece . the bigw veelor IDW kR, |5 €o5¥
Then lH"-?j."ﬁF(-

Zn .er
/ Pex) cos(xYdx = a.j@osx)z AK
50 ’w“'): Zn

a, = ",“E' j Pexy cos () A x

o]

The 04 'ch'f’/y aqn ({Kf’eﬂs.‘on (anan Ofhongrmal 5‘751'5__

Gl



