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* . MARKOV CHAIN ANALYZER < VER. 1.0 > =
* ( GET 7-TRANSFORM OF DISTRIBUTITON _ B
* ' : OF TIME TO ABSORPTION ) *

sk hsk ook E ek ok ok ok ok R ko ok otolok . olokokok ok ook R sk kok
<< OPTIONS  >>>

1 : ENTER ABSORBING STATE LIST

‘ 2 : ENTER ABSORBING STATE SUBSET
4 ,
1000 % ENTER OPTION !
0100 2 _
1-B 000 B * ABSORPING STATE SUBSET ¢ (END=0)
01-AA0 120
A
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P= 1-B 0 (0 B
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COMMENT =% Z- TRANQFORM OF DISTRIBUTION ;

COMMENT OF TIME TO ABSORPTION ;
- COMMENT < OPTION 2 >;

ON GCD¥

FACTOR 7¥ o

SOLVE (LL., L1 ¥ OFF SOLVEWRITE¥

LL:=5¥

MATRIX QQ, 11 (LL,LL),XX,YY,VV, TZ(LL 1)¥

ARRAY SS(2),TT(LL)¥

DD:=2¥

SS(1):=1¥% TT(1):=1%.

SS(2):=2¥ TT(2):=1¥%

BEGIN

WRITE "// ABSORBING STATE SUBSET ";

WRITH ° = {(1,2)";

END¥

FOR JJ:=1:LL DO 1I{(JJ.dJ):=

FOR MM:=1:DD DO BbulN
KK : =SS (MM) ¥
FOR JJ:=1:1.L-1 DO BEGIN
QQ (JJ.L1) :=QQ(JJ, LL) +QQ(JJ,KK) ¥
QQ(JJ.KK) :=0¥ ENDY-
END¥
XX:=MAT((XX1).(XX2).(XX3)»(XX4).(XX5ﬁ)¥
YY:=(11-Z+0Q)*XX¥ = -
XX5:=1¥
WRITE "++ 7Z-TRANSFORM OF DISTRIBUTICN OF TIME TO ABSORPTION #x"
SOLVE (LST(YY (3, 1) ,YY (4,1))
. XX3, XX4) ¥
KK:=1¥ _
FOR JJ:=1:LL-1 DO
IF TT(JJ)=0 THEN BEGIN

WRITE "<",JJ,",A> ",ZZ(JJ,1):=SOLN(1,.KK);
KK:=KK+1¥ END¥
END:

B4 4Apkshf- REDUCE 7a 754 (1)
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SOLN(1,1) := 0

// ABSORBING STATE SUBSET

= (1,2)
** Z-TRANSFORM

<3,A> ZZ(3.1)

<4,A> ZZ7{(4.1)

OF DISTRIBUTION OF TIME TO ABSORPT]ONu*¥

2 2

(Z *Bx(A - 1) + Z%(B - 1))/(Z *A%B - 1)
2 ‘ . 2 -

{Z *A%(B - 1) + Z*(A - 1))/(Z *A%B - 1)

B5 ETHR B

s sk ok ook sk ok sk ok ok s ok ok kol ok okok sk ol ook skskokok okl skokok sk ok DR ook ok sk Sk ok skok e sk ok ko

2
*

MARKOV CHAIN ANALYZER < VER. 1.0 > =
( FOR ABSORBING CHAIN ) . *

************************r********1******************
<KL OPTIONS >

3
4 :

1
2
6
100000
010000
1-B-C ¢CBOOO
1-B-C. 0 C B 0O 0
1-B-C 00 CBO
1-B-C 0 00C B

: EXPECTED NUMBER OF VISITS TO S[ATES
VARTANCE OF THE NUMBER OF VISITS. TO STATES
EXPECTED TIME TO ABSORPTION
VARIANCE OF THE TIME TO ABSORFTION

" ABSORPTION PROBABILITY

: EXPECTED NUMBER OF VISITS TO STATES

EXPECTED TIME TO ABSORPTION
( SPECIFY STARTING STATES )

EXPECTED TIME TO ABSORPTION

ABSORPTION PROBABILITY
{ SPECIFY ABSCRBING STATES )

% ENTER OPTION |

2
* STARTING STATES 9 (END 0)
560 ‘

@7 EirhrOtmAROEE Bl 2)
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COMMENT *+ ABSORBING MARKOV CHAIN AMALYZER:
COMMENT < OPTION 2 .>:
ON GCD¥ ,
SOLVE (LL,1.L)¥ OFF SOLVEWRITE¥
LL:=4¥ S
Z7.=2¥%
MATRIX QQ.11(LL, lL) XX,YY. HH (1, LL) ¥
MATRIX NN (2,LL),TT(2.1)¥%
. ARRAY SS(2)¥
DD: 2¥
SS(1):
SS8(2): —4¥
FOR Jf:=1:LL DO ll(JJ JJ) :=1¥%
QQ:=MAT(
(B.0.0.0).
- (C,B.0,0).
(0,.C,B.0),
(0,0,C;B))¥
XX :=MAT ( (XX1, XX2, XX3,XX4)) ¥
XX :=XX*(I1- QQ)¥
FOR MM:=1:DD DO BEGIN
JJ:=SS (MM) ¥ ’ '
WRITE "// STARTING STATE = ", JI+ZZ:
HH(1,JJd) :=1¥%
YY : =XX-HH¥
SOLVE(LSI(YY(I 1),YY(1,2).YY(1,.3).YY(1.4))
, XX1, XX2 XX3, XX4)¥
WRITE "#% EXPECTED NUMBER OF VIS!TE TO STATES #x*”
FOR KK:=1:LL DO BEGIN
NN (MM, KK) : =SOLN (1.KK) ¥
CTT(MM, 1) - =TT(MM.1)+SOLN(1,KK) ¥ . :
WRITE "<",JJ+ZZ.7," ,KK+ZZ,”> ","NN(".MM.".",KK.”):=".NN(MM.KK):
END¥ .
WRITE "% EXPECTED TIME TO ABSORPT[ON *%x" ;
WRITE "<",JJd+ZZ,"> "."TT(",MM, .1) LIT(MM, 1)
HH(1,d4): —O¥
END¥
;sEND;

ES_E&éhtRmﬁmETDfiA(MZ)

(#]2) ABSORB @% {ﬁq |
EiT5 4 -5 (MT) TA7 v 2v 2 @HHREERHEE L CHhRIE & %
ISR OHARHE AR D 5) EIEEL, m%ﬁ%§5&6 LTuwa, X9 o
HicB0T
G, 7> NNk, m) @ = coeeeenee s
Gy TT(k, 1) 1= eeeeennn | . |
imﬂ;ﬁﬂkﬁém D & & DIRAE j OB ORIFED NNk, m) iz, %Ki
B 2RI O HED TT(k, 1)I1c 2 W ZHEHs hTn 5o & AR
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SOLN(1,1) := 0O

// STARTING STATE = 5
x# EXPECTIID NUMBER OF VISITS TO STATES #*

| K 2 3 2 '
<5,3> NN(I, 1) :=( - C)/(B - 3%B { 3B - 1)

2
<5.4> NN{1,2):=C/(R - 2%R + 1)

<5,5> NN(1,3):=( - 1)/(B - 1)
<5,6> NN(1,4):=0
% EXPECTED TIME TO ABSORPTION #%

' 2 p 3 2 '
<5> TT(1.1):=( - B + B*C + 2#B - C - C - 1)/(B - 3%B + 3%B - 1)
// STARTING STATE. = 6 - ' |
+% EXPECTED NUMBER OF VISITS TO STATES #+

4 3 2

3 .
/(B - 4%B + 6%B - 4*B + 1)

<6.3> NN(2,1) :=C

3 2

‘ 2 A
<6, 4> NN(2,2)1=( - C)/(B -~ 3%xB + 3%B - 1)

2
<6,5> NN(2,3):=C/(B - 2%B + 1)
<6.6> NN(2,4):=( - 1)/(B - 1)
*k EXPECTED TIME TO ABSORPTION #%

' 3 2 2 2 ' 3 2
<6> TT(2,1):=( - B + B *C + 3%*B - B*C - 2%B*C — 3B + C + C +

” 4 3 2
C+ 1)/(B - 4%B + 6%¥B - 4%B + 1)

B9 EiT#HR BHI2)

(1 3) ERGODIC DEfTH | |
EfsA—y @D THT v Y QEEEL, ERAME, PIEGEHR]
DRFHEE KD TV 5, K13 OHIHERICB VL TER A 7 2 UU (1, /) &£
S N T VB, 12, i 5 5§ ~OYIELERINTE ORIFE E 0, 13 MM G,
) z:f%%mézn';méo

P
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3 .
1-2%xA A A
1/2 0. 1/2
A A 1-2%A

Mo o K ERE EI-AT

Aokt R o RO R R R KR KR R R R KRR RSk s sk
* ‘MARKOV ' CHAIN ANALYZER < VER. 1.0 > =
* ' { FOR ERGODIC CHAIN ). : *
*********************************k******************

<<< OPTIONS >>>

1 : LIMITING STATE PROBABILITIES
EXPECTED FIRST PASSAGE TIME .
VARTANCE OF FARST PASSAGE TIME

2 : LIMITING STATE PROBABILITIES
EXPECTED FIRST PASSAGE TIME

3 : LIMITING STATE PROBABILITIES

* ENTER OPTION !
2

=10 ATS7 7 4D - @H'£ TEORROTEE @13

COMMENT s -
COMMENT <
ON GCD¥%
SOLVE(LL.L
LL:=3%
MATRIX QQ,
QQ: =MAT (
{1-2%A,A,A

FRGOD!( MARKOV CHAIN ANALYZER
OPTION 2 >

L)¥ OFF QOLVFWRITE¥
XX.YY,UUQ1.LL) ¥
. ,

(1/2,0,1/2),

(A,A,1-2%A

)) ¥

XX: MAT((XXI XX2. XX3))¥

YY:=XX*QQ-
YY(1,LL):=
FOR JJ:=1:
YY(1.L
SOLVE (LST(
, XX1,XX2,X
FOR JJ:=1
WRITE "%
UU:=UY;
MATRIX HH(
MATRIX DD(
FOR JJ:=1
VV:=11-QQ¥
FOR JJ:=1
VV{JJ.K
XX =XX*VV¥
“FOR JJ:=1
BH(1.JJ) :=
YY:=XX-HH¥
SOLVE (LST(
, XX1,XX2.X
FOR KK:=1:
“HH(1,JJ):=
END¥
FOR JJd:=1
FOR KK:=
PDD(JA. I
END¥
WRITE "%
MM:=(11-722Z
TEND;

4

XX¥

-1¥

LL DO

L) :=YY(1,LL)+XX(1,JJ) ¥
YY(1,1),YY(1,2),YY(1.3))
X3)¥

:LL DO UU(1.JJ):=SOLN(1,J1)¥

LIMITING STATE PROBARILITY **";

1,LL),VV(LL.LL) . IT(LL.LL) ,ZZ(LL,LL) ¥
LL.LL) , MM¥

:LL DO T1 (I, JT):=1%¥
:LL DO FOR KK:=1:LL DO

K):=VV(JJ,KK)+UU(1,KK) ¥

:LL DO BEGIN -

1%

YY(1,1). YY(I 2).YY (1, 3))
X3) ¥

LL DO ?7(IJ KK) : =SOLN (1, KK) ¥
o¥ : ‘

:LL DO BEGIN

1:LL DO VV(JJ,KK) : =77 (KK.KK) ¥
) :=1/0U(1,J0)¥ ,

EXPECTED FIRST PASSAGE TIME #%";
+VVy=DD

12 AR hiz REDUCE 7075 & (i 3)
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SOLN(1.1) := 0

**x LIMITING STATE PROBABILITY %

UU(1,1) = 1/(2%(A + 1))
UU(1,2) := A/4A 1 1)
= 1/42%(A + 1))

uu(1.3)

*x BEXPECTED FIRST PASSAGE TIME =x

MM(1,1) := 2%x{(A + 1)

MM(1.2) := 1/A ‘
COOMM(1,3) = (2%(A + 1))/ (3%A)
MM(2,1) := (4%A + 1)/(3%A)

MM(2,2) := (A + 1)/A
CMM(2,3) = (4%A + 1)/(3%A)
MM(3,1) := (2%(A + 1))/ (3%A)

MM(3.2) := 1/A
MM(3,3) := 2%(A + 1)

B13 ET&EE 3

5.t T U

<13 7 ERO SR DY A RS 5100, BRI LS Y 7 b
VT Ny F— Y MCA ERIFE Lz, TNITKY, RER, WEETH - fifH
BB LG/ 5 4 ~ s 2BUHTHINT 5 T EHBRBLERY, YR
FADNS A — SRR EDRERA T — 7 285 EMFEREE L 512, X,
BRI X AR BIEROBEEICIEC DB AHTE L PHDBER EBE LR
W, SEROEEESED &S FIE S E 2, |
#2720, REDUCE OHZERIcBTIR, il dEE LIV EROREY
~NTEBISNTLE S o, BT 2L BEOHABBONB LI EHEL,
Ltﬁaf,%Bnt%%mﬂtf,ﬁ%ﬁRHﬂmE®7§7(Hﬂﬂmz7
57) B4 VI LCERD~E% < { DLy, FACTORIZE BETIC & U
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