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Mulitiple-surst Venicle Kill Propapility Mogel,
wOeZe thne Probability of Igniting

Spillea Flammable Fluids is Time Dependent

l. INTRODUCTIUN

Military vehicles form a very important class of targets against whica

kill probabilities must be computed for various weapons. There arz generally
*wo types oI damage wnicn cen result in a kill of a vehicie. These are (l) a
pecified type oI mechanical damage, and (2; fire., A fire can genera.ly be
5tarted either <S5 the 1astantaneous resulil oI PUNCLuring some component
containing flammabdle fluid with a nigh energy prciectile, or oy Igniting such
v1ld1d whicn was spillied out not ignited by earlier punctur2s. Since the
amount, and perhaps the location, of cne spiiled £fluid would generally depend
on the numper and times oI occurrence oI pPrevious punctures, the probdability
of igniting such spilled fluid might aiso devend on these factors. aAn earliec
report (KeZerence 1) develioped a «ill probability model including
cornsideration >f this dependence. In tnat repecrt it was assumed that therz
wes only one inc of llammedle filuid in tne venicle (fuen’, anad it was all iu

a single iocation. in this reporz there can be a numder or different <inds of

fiammabie fluias, a nuamber of different flula 1ocations, and up to Two “siaxs’

. .

YN AR

into whicn spilled Zluid colileczs. A third cause of fire treated ia this

ra N g

reperz but not 1ia the earlier one 13 tae detonaiion or ignition of sCowed

(s
A

ammunition i it 1S5 struck by a prcjectile. The formulas in this reporet,
then, inciude tnose of the earlier report as special cases, and the earlier

report can be considered obsoiete and superceded by this one.

The moael to pe presented is aot a venicle vulnerability model, out
merely describes a method f.r putting together certain basic vulnerabilicy-
relzted probabilities Iu optain the overail probabilicy tnat :the venicle is
killed. The basic probapilities, which are related to various aspects of
venic.e vwulneraollizy, are assumed O He avaiiadle Ivom stdangard venil.:
vulnerabiliisy and £luld Igrition mecels, and are not zencerated ia tae prasent

nICe4 .




There are rfour basic damage events that may occur whea a purst of rounas

is fired at a venicle. These are (1) the vehicle may receive disabling

mecnanical damage, (2) some component containing flammable fluid may be

Punctured, with with an associated spillage of that fluid, possibly causing an

immediate fire, (3) stowed ammunition may be struck by a projectile, possible
causing an immediate fire, and (4) flammable fluid which was spilled but not
ignited by earlier bursts may be ignited by the burst under cowsideration.

Two conditions of dependence among these basic events are treated in this

report. The first is that of complete independence among the events, wherebv

the probability of occurrence of any one of them on a given burst does not

depend on whether any of tne others have occurred on that burst. This case

aignt be appropriate for the situation where the number of rounds in the bpurst

is large. Tne second condition is tnar of complete dependence among the

events, whereby the occurrence of any one of them precludes the occurrence of

any or the others on the same burst. This case might be appropriate when

consecutive single rounds are fired at the vehicle, that is, when each burst

consists of only a single round.

Je DERIVATIUN

. A tn
“«t Tt be the time at whicn the rounds from the i burst arrive at tne

1
target venicle. It is assumed that all the rounds of a given burst arrive at

the venicle at the same time, but the time varies from burst to burst. Th:is

L L

is not a restrictive assumption, because a burst that extends over a
significant interval in time can be subdivided into shorter bursts, even to
single-round bursts, if desired, with each shorter burst assumed to have all

its rounds arrive at tne same time.

The condition of the vehicle at any time can be expressed using tne
following vector-like notation:
v = (F,0,8),
where F describes the condition of the vehicle relative to the puncture of

components containing flammable fluids wnich will drain into tne first siaxk,

]

’
ey

describes tne condition o thie venhicle relative to the buncture of cowpcnen:s

.
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.
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contzaining rlammadie fluids whicn will drain into the second sink, and g
descripes the condition of the vehicle relative to disabling mechanical
damage. Speciiically, if the vehicle is not on fire, F is the set of times at
which punctures of the fiuid locations have occurred which cause fluid to
drain into tne first sink, and G is the set of times at which punctures of the
fluid locations have occurred wnich cause fluid to drain into the second sink.
If no punctures have occurred, the symbol ¥ (the empty set) will be used for
either F or G, If the vehicle has suffered disabling mechanical damage,

g = 1; if nort, g = O. If the vehicle is on fire, the special vector (*,g)
will pe used. Therefore, using this notation, a completely undamaged vehicle

would be denoted by tne vector (Y,9,0).

Berore any computations can be made, several basic probability taoles or
functions must be provided. These relate to the vulnerability of the vehicle,
the characteristics of the ammunition being fired at the vehicle, tne delivery

accuracy of the weapon, and the number of rounds in a burst.

P;(j) = propability tnat a puncture of the jth flammable fluid
location occiirs on the it burst.
?%’\j) = conaitional probability that tne itn burst causes a riuid
Y fire, given tnat it has punctured the j:h fluid location.
This type of fire will be referred to as a Type I fire, and is
distinguished from one caused by a burst igniting rfiuid wnich
was spilled but not ignited by rounds of a previous burst.

th th
P (k) = probability of perforating the k sink on the i burst.

th
Pl‘(l’f) = conditional probability that the i burst ignites fluid that

was spilled into sink | by the previous punctures identified

i ; : th
in tne set F, given that sink | was perforated on the i

burst.
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P (¢,6; = condizional probapility that tne i burst 1gnites fluid that

[y
to

was spiised into siak 2 by the previous punctures identified
tn -

3
Y

in tne se: G, given that sink 2 was perforated on the i

burst. .

A fire resulting from the ignition of previously-spilied -

fluids is called a Type II fire. -

Since there are many possible compositions of the sets F and G
. . . - .
for each i, tnere will be as many values of Plz(l’F) and

i _ i
P (2,6,. 3Since F anc & are subsets oI the times

i-1 i-i 5
and tnere are 2 possible subsets, there are 2 possibie

i-1 :
F's and 2 possipie G's. For example, if i = 4, there are

P
.

eight possible F's and eight possible u's. These are:

1 49

[ 23 —
—
(V8] [
(3%
W
o l. l' .

(98]
N
W

"y e

th )
p = probability tnat the i burst causes disabiing mecnanical

&

damage.

e
a s 2

B = probability that stowed ammunition is detonated or ignited,

th
causing a fire, on tne i burst.

There are several other probabilities derived from those listed above
that are required. The first is the propability of puncturing one or more of

i
the flammable fluid locations that drain into each sink. If P (k) denotes
1

PRIy |

this probability for sink k, then
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P (k) = PT(3) (Vependent rvents)
1 b
j ia KR
<
or
i i —
Pl(k) = ] - i i {1- Pg(j) J (Independent Events)
j in R
K

. where K denotes the set of fluid locations whicn drain into sink k. The

. K
: second of these derived probabilities is the probability of causing a Tyvpe :
. fire in one or more of tne flammable fluid locations that drain into each
i
F sink. if P (k) denotes this probability for sink k, then
J
X i i i .
X P (k) = P (3) P (§) (Dependent Events)
. 5 9 10
i j in K
<
a
&
3 or
i i i . _
P (x) =1 - {1 =P (i) P (3] (independent Events)
5 9 10
i in K .’.:
3 "

In either the Dependent Lvent case or tne Independent tvent case, the
probability that fluids are spilled into sink k without causing a Type I fire,

i
denotea P (k), is given by
8

Pl(k) = PY(k) - P (k)
8 ! 5

The final probability derived from those shown above is the probability of a
fvpe LI fire, that is, the probability that one or both sinks are perrcrated
and tne fiuids spilied into tnose sinks on tnhe set of previous bursts

i
identified by the sets F and G are ignited. If P7(F,G) denotes this
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v ele

probability, then

‘)(;,u) (Dependent Events)

PY(F,G) = P° (1) P* (1,F) + P~ (2) ?
7 11 12 11 12

or

i i i i ' -~

P'(F,6) = 1 - [1 =P (1) P° (1,F)J(1 - P~ (&) P* (2,6)] (Independent Events)
7 11 12 11 W2

For any of tnese probabilities, Q, witn the same subscripts, superscripts and

arguments, will be used to represent 1 - P. For example,

In aadition, note that if F = ¥ or ¢ = ¢, that is, if tnere have peen no
punctures prior to time t , tnen the corresponding P 5 = 0,
i 1

Now let S denote tne set of possible vectors (vehicle states) after the
ta 1
b purst. for i = O, that is, before the first burst, SO consists of the
single state (¢¥,¥,0). Arter the first burst, wnich occurs at time ¢ ten

states are possible, so 5 consists of ten vectors. These are:

(¥,9,u) which occurs if the first burst does no damage,

(tl.w,d) which occurs if the first burst punctures one or more Ilammaodie
tluid locations which drain into tne first sink without causing
a Type I fire, does not puncture any of the fluid iocations
which drain into the second sink, does not cause disabling

mechauical damage, and does aot cause an ammunition fire,

(V,t ,0) which occurs if the first burst punctures one or more f.ammabdie
fiuid locations which drain into the second sink without
causing a Type | fire, does not puncture any of the fluic
locations which drain into the first siax, does not cause

disapling mechanical damage, and does not cause 4n ammunitien

fire,
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which occurs if tne first burst punctures one or more rlammable
fluid locations wiaich drain incto the first sink without causing
a 1ype 1 fire, punctures one or more flammable fluia locatioms
which drain into the second sink without causing a Type I fire,
does not cause disabling mechanical damage, and does not cause

an ammunition fire,

wnich occurs if the first burst does not cause disabling
mechanical damage, but causes either a Type I fuel fire or an

ammunition fire,

wnich occurs if the first burst causes disabliing mechanical

damage only,

which occurs it tne first burst punctures one or more Zlammable
fluid locations which drain into the first sink withcut causing
a Type I fire, does not puncture any of the fluid locations
wnich drain into the second sink, causes disabling mechanical

damage, and does not cause an ammunition fire,

whicn occurs if the first burst punctures one or more ilammable
fluid locations which drain into the second sink without
causing a Type 1 fire, does not puncture any of the fluid
locations which drain into tne first sink, causes disabiing

mecnanical damage, and does not cause an ammunition Iire,

wnich occurs if the first burst punctures one or more flammable
fluid locations which drain into the first sink without causing
a Type 1 fire, punctures one or more flammable fluid locations

which drain into the second sink without causing a Type [ fire,
causes disabling mechanical damage, and does not cause an

ammunition fire, and finally,
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(*; 1) which occurs it the first burst causes disabling mechanical
damage, and also causes either a Type [ fuel fire or an

ammunition fire.

Note that if the basic damage events are completely dependent, so that the
burst can cause at most one of the events, vectors (tl,tl,o), (cl,ﬁ,lj,
(¢,t1,1), (tl'tl’l)' and (*; 1) cannot occur in Sl. The probabilities for the
transition from 50 to Sl are shown in Table 1 for the case of Lependent

Events, and in Table 2 for the case of Independent Events.

un tne second burst, similar tables of transitions from the vectors in 5
1

to vectors in 52, with the associated probabilities, could be made. These

would show tnat 52 consists ot 34 different vectors. These are:

(¥,9,8) (w,tl,g) <w,:2.g) (w,tltz.g)
(C,’ ’ » ’ 1 ’ ’
( | v,g) (tl T g) (t1 L, g) (t1 e, g)

t .9, I N t ,t , t ,tt,

R (c,ot08) (£)0t,08) (6,08 5p08)
t .
( 1tz.w.g) (tltz‘tl'g) (tltz.tz.g) (tltz,tltz,s)

and (*,g), where g = 0O and g = 1.

Un the third burst, similar tables of transitions from the vectors ia 5
—

to vectors in S would show a total of 130 different vectors. Tnese are:
2

(2,9,8) (w,tl,g) (w,tz.g) (w,tj,g)
(tl,w,g) (tl.gl,g) (tl’tz’g) (tl,t3.g)
(tz,w,g) (tz,tl,g) (tz,tz.g) (£ »t5.8)
(t3,w,g) (t3;tl,g) (t3,t2,g) (ts,tB.g>

(Cltz,w,g) (tltz.tl.g) (tltz.tz,g) (tltz.cj.g)
(£ ey (eytp®) (t)E308,08) () eyt ;08
(czt;'w'g) APAIARLY RPAEAAPRLY (tztj'tj'g)
(tlt;tj.ﬂ.g) (:ltgtj,tl,g) (tltztj,tz,g) (t1t2t3,tj,g)

A N e R N e T S
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; Table 1 Y
Transition Prooabilities from S to 51 ?
Dependent Events ﬁ
Vector in - Vector in L
S S Probability _
0 1 o
1 1 T -
UD,W,O) (wywyo) 1 -P (1) - P (2) - P - P ".:
1 1 4 6 K
| s
(d,t . 0) P (2) _
1 8
1 o
(t ,9,0) P (1)
X 1 8 -
(t ,r ,0) 0
11 -
1 1 1 -
(*,0) P(Ll)y +P (2)y+P
5 5 6 e
1
(¥,9,1) P
4
(Yt 1) U
1
(t , 9,1 o
lw )

(t ,t ,1 o
i1 )
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lTaple 2
Transition Probapilities from SO to Sl

Independent Events

"9

.

\

h) Vector in Vector in

s S Probability

0 1

1 1 1 1
(9,0,0) (¥,9,0) Q (1) @ (2) Q «q
1 1 4 o

1 1 11
w,t ,0; ; (1) P (2
. J Ql 5 ) QA Qb
i 1 11
(t ,o.u) P.(l) Q(2) Q W,
1 8 1 4 b
1 1 1 1
(¢, ,9) P (1) P (2) Q Q.
1771 8 8 4 6
1 1 1 1
x 0 1 - i (2) Q
( ) QQ l Qs( ) QS ubl
1 1 1 1
(v,0,1) Q (1) Q(2) P Q
1 1 4 6
(» 1) Pl"‘) Ql(l) Pl Q1
?t ’ ra
: 8t Ti 4 6
( 0,1) Pl(l) Ql(Z) Pl Ql
TP 8 ) 4 6
1 1 1 1
(t ,t ,1) P (ly P (2) P
1 i 8 8 4 b
1 1 1 1
(*,1) P [l -9 (1) Q(2) ¢
4 5 5 [}
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(‘)lt ', < » ( )t ] )t t:g
ltl,g> (9 t1 3 g) (¥,t. t_,g) (¥ lt; 3087

(tl.tit;,g) SRS (tl,titj,g) (t,2 0,08
RSTLILPRY (£t 5508 PRAPLELY (Bt ot y8)
APTLILPR . (tptit58) (t38,5:8) (E308 5,0508)
(tltz’tltz’g) (tICZ'tltJ'g) (tltz’tztj’g) (tltz’t1t2§3'g)
(c t3,tlt2,g) (tltB'tltB’g) (tlt3,t2t3,g) (ttga,:1t2:3.g)
(tztj,tltz,g) (t2t3,tlt3,g) (t2t3,t2t3,g) (t2t3,tlt2t3.g)
(tlt2t3,tlt2,g) (tlt2t3,tlt3,g) (tltzta,tzts,g) (t1t2t3,tlt2t3,g)

and (*,g), wnere g = O and g = 1.

. The pattern should now be apparent. in ggqeral, the set 5 consists of

2(2-1 + 1) vectors, divided into two sets of .22l + 1 vectors eaén. The first

set has g = 0 and the second set has g = 1. Each of these sets consists of a
single vector (*,g) and 2l groups of 21 vectors each corresponding to the

numbers oI possible combinations of the times

1 2 3 i
bBefore generalizing the probabilities for the transition from set > . e
i-

set 5 , the notation to be used will be described. L will denote the se:l oi

i i
times (¢t , ¢t ,t , =————— ¢t |. Then L is the set [t , t , t , ===~ t

_ 1 2 3 i i-l 1 2 3 i-1
of times prior to t , F and G will denote subsets of L L °F L. If Fand s
i i- i
are subsets of L % then F + t and 6 + t will denote the sets consisting of
i- i i
tne elements of F and the time ti, or the elements of G and the time t .
b

Thus, for example, if F = ltl, tz’ tal' then F +t = |t , :2, ta’ t6].
Similarly, if ¢ = ¢, then ¢ + t6 = lt6]. The notation "F in Li“ will signify
"tor all subsets F of Li." Similarly, the notation "G in Li" will signify “for
all subsets G of L ." With this notation the transition probabilities, and
later, the recursite formulas, can be very concisely presented. Tables 3

and 4 show the generalized probabilities of transition from §$ to S for tne
Dependgnt-Events case and the Independent-Events case respecti;ély. tkecall

1
that P1 (g,9) = Q for alli i.)
2
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Transition Probapilities from S

Tabie >

| to >
1- i
Dependent Damage Lvents
(for F, G in L )
Vector in Vector in
S 5 Probability
i-1 i
. . i i i i i
(F,6,0) (F,G,0) 1 -P(l)y -P(2) - P (F,u) =P =~P
1 l 7 4 o
) 1
(F+t ,G,0) P (1)
i 8
. i
(F.e+t Q) P ()
i B
i 1 1 A
(*,G) P (l)y + P(Z) + P (b, =P
5 5 / n
i
(F,G,1) P
“&
. 1
(*,0) (*,0) vy
--
i
(*,1) P
4
1 1 i bY
(F,G, 1) (F,6,1) I =P (1) =P (2) - P(F,b) =P
1 1 7 ®
i
(Frt ,G,1) P (L)
i o}
i
(F,e+t 1) P (2)
i 8
i i i
(*, 1) P (1) + P_(2) P (F,G) + P
3 5 / o
(*, 1) (*,1) 1




Taple 4
Transition Probabilities from S = to § ;:
i- i Ky
Independent Damage Events ' ]
(For F, G in L ) d
i-1 -
Vector in Vector in - R
s S Probability - —
i-l i
(F,6.0) (F,G,0) ui(l) ¢y e ¢ :
’ A\l 1] b ] l 7 A 6 .
(F+t ,6,0) 1<1> ¢y ey @ ¢ 3
i 8 1 7 4 b S
i i i i 1
(F,o%t ,0) Q. (1) P (2) Q(F,6) Q0
i 1 8 7 4 6 -
i 1 i i e
(F+t G+t ,0) P(l) P 2) Q (F,6) Q@ Q o’
i i 8 4 b
. i i i . X
(*,0) Q [1- Q (1 Q (2) Q_(F,G) Q Sy
(F,G,1) Q1) Ql(’) Ql(F 6 B ¢ :
1 1 7 4 6 s
(Fe ,6,1) P ot ) Ee) BT '
,G’
i 8 1 7 4 6 '
‘ ) i i i i1 K
5 (F,6+t 1) Q (1) P (2) Q (F,G) P Q B
£ i 8 6 -
’ 1 i 1 T
. (F=t ,G+t , 1) P(l_‘.:P( )Q(F G)P Q .
. i i ) o .
i
(*, 1) P I-Q (1) (2) (F,6)
L Qs Q5 Q7 be ;
3 (*,0) (*,0) Qi ::‘
.. ] ) 4 '::
) i i
(*,1) P
4 .
o i i i :
(F,u,1) (F,G,1) (1) Ql(l) Q7(F »G) Y .
b -
1 i i i .
F+t ,G,1 P (1) Q (2 F,G \
( { ) 8 Ql( ) Q7( ) Qb “
i 1 i i i
(F,6+t 1) Q (1) P (2) Q_(F,G6) Q
- i Y 3 7 6 ]
. b i i i -
; (F+t G+t ,1) P (1) P (2) Q_(F,G) Q .
: i i 8 7 o -~
- %1 1—u5<1> Q5<2 Q (F,0) Q =
(*11) (*,L) 1 R
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The probabilities in Tables 3 and 4 will be used to develop sets of
recursive formulas for determining the probabilities of occurrence of the
various vectors of si, given tne probabilities for tne vectors of Si-l.
First, we introduce the notation P (F,G,g) to denote the probability of
occurrence of the vector (F,G,g) i; the set S, To illustrate how the
recursive formulas are developed, consider the determination of P (¢,9,1).
Table 3 and Table 4 show that the vector (9,8,1) in $ can result from either
one of two possible transitions from vectors in S ,1 These are:

(L) (¥,9,0) in si-l’ with only disabling mechanical

t
damage occurring on the i burst, or

(2) W,9,1) in 5 L with no puncture ot the fluid system
1= . . .th
and no ammunition fire occurring on the i burst.

Therefore, the probability of occurrence of (§,¢¥,1) in 8 is the sum of two
i

probabilities. These are:

(1) the product of tne probability of occurrence of (¥,9,0)
in S and tne propability of tranmsition from (¥,¢,0)

in > . to (¥,¥,1) in 5 , and
i

(2) the product of the probability of occurrence of (¥,9,1)
in § . and the probability that (9,¥,l) remains
i- th
unchanged by the i burst.

Thus, for the case of independent damage events,
P (g,0,1) = @ (1) Q(2) & [P (4,0,0) P + P 0,1)]
i( b4 ’ Ql l o i-l * ’ 4 1-1(0’ 1]

This same reasoning has been applied to all vectors to obtain the complete set
of recursive formulas shown in Tables 5 and 6. To use these tables to obtain
the probabilities of occurrence or tne various vectors in 5 , for any i, it

only remains to specify starting values PO(F.G,g) for the ;ossible vectors in

50. But bu consists of only tne single vector (¥,¥,0). Thus P (4,0,U) = |
U

14
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Table 5
Recursive Formulas
Dependent Uamage Events
(For F, Gin L )

i~}

i i i i i
l. P (F,G,0) =¥ F,G,0) [l - P (l) =P (2) - P(F,G) = P =%
i( ) i_1( y | ) 1( ) 7( ) 4 6}

[(F16,0) P (1)

2. P (F+t ,G,0) = P
1 i i 8

(0%}
.
o

i
(F,uert ,U) =P (F,6,9) P (2)
i i i 8

'y

i i i i i
"’“ P (*vo) = P (*’O) Q + P (FiGyo) [P (l) + P (2) + P_(F,G) + P j
‘ i-1 4 i-1 5 5 7 b

F,G in L
i-

. i i i i i
5. P (F,G,1y = P (F,6,0) P + P (F,G,1) {1l - P (1) -P (2) -P (F,v) - P |
i i-1 4 i-1 1 1 7 b

i
6. P (F+t ,G6,1) = P (F,u,1) P (1)
i i i-1 8

- i
‘e P (F,c+t ,1) =P (F,6,1) P (2)
b 1 i-1 8

i-

i
8. P (x,1) = P (*,0) P~ + P x, ]
i i ) 4 i-l( )

i i i i
* P (F,G,l) [P (1) + P (2) + P_(F,G) + P |
i-1 5 5 7 6

F,0 in L
i-1
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Table 6
Recursive Formulas
independent vamage Events

(For F, G in L )
i-1

L. P (F,6,0) = B _ (F,G,0) Q (1) Q (2) Q (F,G) Q: Q: T
1
i i i i 4
2. P - F,G, 1 2) Q (F,G
i(F+ti,G,O) Pi_l( ,G,0) P8( ) Ql( Q7 ) Q4 Qe

3. P (F,u+t ,u) = P (F,G,0) Pl (2) Ql(l) QI(F,G) Ql Ql
i i i-1 8 1 7 4 6

i i i i i
4 P (F+t ,t+t ,0) = P (F,G,0) P (1) P (2) Q (F,G) Q ¥
i i i i- 8 8 7 4 6
5. P (%, ) ! P *x . 0) + P F,6,0) [1 i(1) Qi(Z) Qi(F G) uiJ
. , U = ’ ‘)(’, - - M
i( )=, 1-1( i-l( [ Qs 5 7 6
F,G in L
i-t
i i1 4 i

6. P (F,G,1) = Q (1) Q (2) Q(F,6) @ [P (F,6,0) B + P (F,u,l)]

i 1 i 7 6  i-l 4 i-1

i i i i i

7. P (F+t ,G,1) = P (1) Q{2) Q(F,6) Q [P (Ff,G,0) P + P (F,G,i)])

i i 8 i 7 6 i-1 4 i-1

i

i i i i
8. P (F,G+t ,1) = P (2) Q (1) Q(F,6) Q" [P (F,6,0) P~ + P (F.G,1)]
i i 8 1 / 6] i-1 4 i-1

i i i i i
9. P (Frt_,G+t ,1) = P (1) P (2) Q (F,6) Q P (F,G,0) P +P (F,6,1)j
i i i 3 8 7 6 i-l 4

i
10. P (*,1) =P (*,0) P +P (*,1)
i i-1 4 i-1

i i i i i
+ P F,G,0) p + P F,G,1 1 - 1 2 F,G
(¢ YR YR« ML= QD) Q(2) Q(F,6) Q|

F,6 in L
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anda P (¥,G,g; = U rfor all otner (F,G,g).

The Z(ZZl + l) states wnose probabilities of occurrence are generated
from Tables 5 and 6 are generally not of individual tactical interest. For
example, if a vehicle is afire after a certain number of bursts have been
fired at it, it is probably of no tactical interest whether or not the vehicle
has also suffered disabling mechanical damage. Table 7 shows a list of nine
damage categories that might be of tactical interest, the list of vectors that
correspond to each of these categories, and the probabilities of occurrence of
each of these categories in terms of the recursively defined probabilities in
Iables 5 or 6. aote that the probability of occurrence of any damage category
is simply tne sum of the probabilities of occurrence oI the vectors (states)

tnat comprise that category.

Tne damage categories identified in Table 7 can easily be related to tne
venicle kill categories familiar to army vulnerability analysts. Theyv speak
of "M or F" kill, meaning the loss of either mobility or firepower, and "K”
kill, meaning the catastrophic loss of the vehicle. A "K" kill occurs only as
a result of an uncontrolled fire. Amn "M or F"” kill is assessed whenever
certain selected components are subjected to specific levels of mechanicai
aamage, and is also assessed wnenever a "K" «ill is assessed. 1lhererfore :tne
category "Fire" in Table 7 can be equated to "K" kill as long as the kind of
fire represented by the input values of P1‘ and P 5 is the same kind of
uncontrolled fire that will cause a "K" kifl. Siéllarly if the mecnanical
damage whose probability of occurrence is input as ? is that wnicnh causes arn
"M or ¥" kilil, and a puncture of any fluid system al:o leads to such a kill,
then categories “Fluid System Puncture Unly" and "Either Disabling Mechanical

Vamage or Fire” together comprise "M or F" kill.

This model calls for many values of Plz(l'F) and PlZ(Z,G). For example,
when computing for i = 4, there are three previous bursts, leading to eight
possible F's (seven not counting F = ) for which values of Plv(l'F) are
requireada. The same number of values of PIZ(Z,G) would be required. As 1

increases, the number of associated F's and G's increases greatly. twhen

¢

i = 8, there are 128 possibie F's and 128 possible G's.) It is unlikely that

«a
.
[ WR

.
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Table 7

Categories and Their Probatilities of uJccurrence

after i Bursts

Damage Corresponding States
Category (for all F,G in L ) Probability of Occurrence
i
Undamaged (9,9,0) P (9,0,0)
i
Fluid System (F,u,0) P (F,G,0)
i

Puncture un.iy

{F,u not both =
F,G not both = ¢

Disabling Mecnanical
' ‘ (9,9,1) P (p,0,1)
bamage Only i
Fire Uﬂl}' (*10) P(*,O)
i
Fluid System Puncture,
. . . (F,6,1) P (F,G,1)
Disabiing Mecnanical i
) ) {f,G not botn = P| )
Damage; no rire F,G not both = ¢

Disabiing Mechanicai

. (*x, 1) P (*,1)
Damage ana Fire
Disabiing Mechanical (F,G,1) P'(*,l) + P (F,G,1)
i i
Damage (*,1)
F,G in L
i
) (*,0)
Flre |3 (*)U) + P (*11)
(*‘l) l 1
Either Disabling (r,6, 1
P (*,0) v P (*,]) - P (F,u,:
Mechanical UVamage (*,0) i 1
or Fire (*, 1) F,o in o
i
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fiuid igricion pnenomena will ever be understood in enough detail to provide
1l of these probabilities. However, the model is still good. Since it
provides for the greatest possible detail with respect to the puncture
history, any less detailed history is imbedded in the model. Fbr example, if
the only available data give the probability of igniting spilled fluids in

terms of the elapsed time since the first puncture, this can be handled by

making Plz(l.F) or PIZ(Z.G) a function only of the time t and The earliest
i

time in the set F or G.

3. NUMERICAL EXAMPLE

Find tne probabilities of occurrence of :tne damage categor.es liisted in
Table 7 for the PUSHCVEK vehicle for one, two and three bursts fired from tne
BULLY weapon. Make tne computations for botn the case where the basic damage
events are assumed to be dependent, and the case where they are assumed to be

independent. Also make a compiete listing of the probabilities tna:i the

AL /A gl Al

PUSHUVEK is in each of the possible damage states after each burst. The other

input conaitions are as follows:

i. The PuSHUVER venicle has two sinks, the crew compartment

and the engine compartment.
2. There are six flammable fluid locations:

a. Right Fuel Tank

b. Left Fuel Tank

c. Left Fuel Line

d. Right Fuel Line

e. Engine Lubricant Reservoir

f. Hydraulic Cylinder & Lines

3. Locations a, b, ¢ ana d will spill fuel into the crew compartment
if tney are punctured by a burst of fire from the BULLY weapon.
Locations e and £ will spill their fluids into the engine

compartment if tnhev are punctured.
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These first tnree sets or required information would generally be availabie

from design specifications on the target venicle.

4, The probabilities of puncturing each of the fluid locatiomns

on each of the bursts is given by this table:

AERRRER - SCPRPRMPAPY LSS R A e

Burst 1 Burst 2 purst 3

' Right Fuel Taunk .115 117 113
i Left Fuel Tank .108 . 109 . 107
Lert Fuel Line .003 .004 . 002
‘ Rignt Fuel Line LOUL .001 .001L
: cngine Lubricant Reservoir 075 . 080 . 065
Hvdraulic Cylinder & Lines 045 .050 . 040

Ihese probabilities are obtained from one of the standard venicle

vulnerability models.
5. The probabiiities of an immediate catastrophic fire, given
that each of these locations are punctured on each of the

bursts 1s given by tnis tabilie:

Burst 1 Burst 2 gurst 3

Right Fuel Tank . 750 . 760 o 79U
Leit Fuel Tank .05V . 640 .00y
Left ruel Line .500 « 400 . 600
Right Fuel Line . 300 « 350 .250
Engine Lubricant Reservoir LU50 060 .Q70
Hydraulic Cylinder & Lines . 040 .030 .05u

These probabilities are obtained either from test data on fluid ignition,

or from a theoretical model of such ignition,

b. The probabilities that each of the sinks are perforated

or. eacn of tne bursts are given in this tanie:
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Burst 1l Burstc 2 Burs:c 3
Crew Compartment . 450 . 500 400

Eaginoe Compartment . 300 . 350 325

These probabilities are obtained from one of the standard vehicle

vulnerability models.

7. The probapilities of igniting fluid spilled into each sink
on previous bursts given tnat burst 2 perforates the sink

are given in thais table:

Fluids Spilled on

Burst 1
Crew Compartment .250
tngine Compartment 075

Similar probabilities for burst 3 are given in this table:

Fluids Spilled on

Burst 1 Burst 2 Botn 1 & 2
Crew Compartment 275 265 85

Engine Compartment .080 .070 .065

These prooacilities are obtained either from test data on fluid ignition,

or from a theoretical model of such ignition.

8. The probabilities of disabling mechanical damage on each of

the bursts are given in this table:

Burst 1 Burst 2 Burst 3

Disabling Mechanical Damage . 150 .170 . 160
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Tnese probabilities are obtainea rrom one of tnhe standard venic.e

vuinerability models.

9. The probabilities of igniting stowed ammunition on each of

the bursts are given in tnis table:

Burst 1 Burst 2 BuEEE;B
lgniting Stowed Ammunition .100 .110 .090

Tnese propabilities are obtained from one or the standard vehicle

vulnerability models.

The input set corresponding to these conditions ana prepared according to
the instructions given in the comments in the program itself (aPPENDIX A) is

shown in Table 8.

The output of this run consists of five pages of line-printer output.
The first page (Table 9) consists only of a recap of the input data, labeled
so that it will be easy tc cneck it for correctness. The second page

(Table 10) lists the probabilities that the target vehicle is in each of the

damage categories shown in Table 7, after the first burst, after the second
burst, and after the third burst. Also shown are the more common Kill
probabilities in terms of M, F and K kills, and how they are related to the
nine damage categories. Results are shown for both the assumption of
dependent damage events and the assumption of independent damage events. If
we had asked for only one of these assumptions, this page would have had the
results for that assumption only. Tables ll, 12 and 13 show the probabilities
that the vehicle is in each of the many damage states after each burst. These

results may be omitted by the choice of the last input number.

Eacn page of machine output is labeled at the top with the first two
input lines that allow for arbitrary user-supplied case descriptors. Etach

age of output is also labeled with the date and time that the machine run was
pag p

made. This provides a furtner means of identifying runs and of matching input -
~.“
sets (output page l) with output sets (output pages 2-3). -
N
. “|
v
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Table 8

Input File for Numerical Example

Target Vehicle - PUSHOVER
Threat Weapon - BULLY

)

112, 108,

117, 109,

113, .107,

.750, .650,
. 640,
. 660,

3, &4
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Taple 9 .
First Output Page - Numericzal Exaaple

e ala

Target Vehicle - PUSHOVER
Threat Weapon - BULLY
INPUT LIST
Number of Bursts = 3 Number of Fluid Locations = 6 Number of Sinks = 2

Fluid Locations Draining Into Sink 1: 1 2 3 4

Sink 2: 53 6

BUXsST R

1 2 3 X
Prob of a Fluid System Puncture (P9) Loc | 0.1150 0.117u 0.1130

Loc 2 0.1080 0.1090 0.1076 4

Loc 3 0.0030 U.0040 0.0020 -

Loc 4 0.0010 0.0010 0.0010 X

Loc 5 0.0750 0.0800 0.0650 %

Loc © 0.0450C 0.0506 0.0400 .
Ry Prob of Tvpe I Fire/Puncture (P10O) Loc 1 0.7500 0.7600 0.7400
P- Loc 2 0.6500 0.6400 0.600U
{: Loc 3 0.5000 0.4000 0.0000
S Loc & 0.30uu U.350u U. 250U
Loc 5 0.0500 0. 0000 0.0700

Loc 6 0.0400 0.0300 V. 0500 -

Prob of Disabling Mecnanical Damage (P4) 0.1500 0.1700 0. 160U A

Prob of Fire Due to Hit on Ammunition (P6) J. 1000 0.1100 C.CY00 -

Probability of Perforating Sinks (Pll) Sink 1 0.4500 0.5000 0.4000 N
Sink 2 0.3000 0.3500 0.3250

Probability of Igniting Fluid Spilled on Set F of Previous Bursts,
Given a Perforation of the Appropriate Sink [Pl2(F)]

F =tl F=t2 F = tlt2 -
Burst 2, Sink | 0.2500 - - -
Burst 3, Sink ! 0.2750 0.2650 U.2850 o
Burst 2, Sink 2 0.J750 - - .
Burst 3, Siaxk < U.u8GCU C.07C0 G. 0650

This run was made Sun Jan 1. la:zb:4a. EST 1986

YN ey e
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Table 10
Second Qutput Page - Numerical Example

Target Venicle - PUSHOVER
Threat Weapon - BULLY

o —

QUTPUT

LIST

Calculations Made Assuming Dependeat Events

Undamaged
Puncture Unly

NUMBER OF BUKSTS

1 2 3
0.40300  0.l4468 0.06iC5
0.18320 U.lo793 U.lllis
0.150vu  0.l478o 0.1u9eu
U.26380  0.39289 Uewi8BL

- 0.06045 0.093i0

- 0.08039 U.2Ud07
0.15000 0.29450 0.40738
0.26380 0.47927 0.62390
0.41380 0.68739 U.82€20
0.40300  0.144638 0.06105
0.33320 0.37005  Q.31505
0.59700  0.85532 0.93895
0.26380  0.479Z7 0.02390

Calculations Made Assuming Independent Lvents

3. Mechanical Unly
4, Fire unly
5. Puncrure, Mechanical, No Fire
b. Mechanical, Fire
7. Mechanical
8. Fire
9. Eitner Mechanical or Fire
Neither M, nor F, nor K (1)
M or F, but not K (2 + 3+ 53)
M or F (including K) (2 + 9)
K (8)
1. Undamaged
2. Puncture unly

3.
4,
5.
6.
7.
8.
9.

Mechanical Unly

Fire Only

Puncture, Mechanical, No Fire
Mechanical, Fire

Mechanical

Fire

Either Mechanical or Fire

Neither M, nor F, nor K (1)

M or F, but not K (2+3+5)
M or F (iacluding K) (2 + 9)
K (8)

NUMBER OF BUKSTS

1 2 5
0.53134 0.26855 0.14551
0.11384 0.12724 0.10508
0.09377 0.11210 0.10003
0.20482 0.30971 0.34203
0.02009 0.05312 0.07223
0.036014 0.12928 0.23512
0.15000 0.29450 0.40738
0.24096 0.43900 0.57715
0.35482 0.60421 0.74941
0.53134 0.26055 0,.14551
0.22769 0.29246 0.27734
0.46866 U.73145 0.85449

. 24096 0.43900 0.57715

This run was made Sun Jan l¢ 14:26:42 EST 1986
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Table 11
Third Output Page - Numerical Example

Target Venicle - PUSHOVER
Threat Weapon - BULLY

Individual State Probabilities - Dependent Events -

-— Burst | -— ——= Burst 2 — ——= Burst 3 -—
F G g=20 g =1 g=20 g =1 g=20 g =1
phi phi 0.40300 0.15000 0.14468 0.14786 0.06105 0.10920
pni tl U.11645 - 0.03808 0,01949 0.01508 0.Ulo9Yl
phi 2 — - 0.04985 0.01856 0.0199u 0.018:%
phi t3 - - —_— - 0.0142% Q.01456
phi tlt< - - v.0l1416 -— 0.00508 0.00227
phi tle3 - - —_— -— 0.0U375 0.U0192
phi t2t3 - - - _— 0.00491 0.00182
pni tlclel - - -_ - 0.0V139 -
tl phi 0.06875 - 0.01609 0.01169 0.00502 0.00809
tl t2 —_ - 0.00850 - 0.00246 0.00136
tl t3 - - -— - 0.00158 0.00115
tl t2¢3 - - -_— — 0.000384 -
t2 phi -— - 0.02836 0.,01056 0.00896 0.00956
t2 tl - -_ U.00805 _ 0.00234  0.00129
t2 t3 - - - - 0.0G279 0.0ulVLs
t2 tles - - _— - 0.00u7y -
td pai - -— - - 0.00974 (0.00995
t3 tl -— - —_ - 0.00256 0.00131
t3 t2 - - - - 0.00336 0.00125
t3 tic2 —_ —_ _ - 0.00095 -—
tlcl pni - - 0.00484 - 0.00149 0.00077
tlc2 ts -_— - - _— 0.000438 _
tit3 phi - -- - - 0.00108 0.00079
tle3 t2 - - - - 0.00057 -
t2t3 phi - - - - 0.00191 0.00071
t2ts tl - - - - 0.00054 -—
tit2t3 phi - - - - 0.00033 -
* 0.26380 _ 0.39289 0.08639 0.41882 0.205u7

This run was made Sun Jan 12 14:26:42 EST 1986
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Table 12
Fourth Output Page - Numerical Example

Target Venicle - PUSHOVER

Threat weapon - BULLY

Individual State Probabilities - Independent Events

=—— Burst 1 —

F G g

= g-l g.O

phi phi 0.53134  0.09377 0.26855
phi tl 0.06681 0.01179 0.03288

pni t2

phi t3

pni tilt?2
pni tlel
phi t2t3
pni tlt2el

ti phi 0.06177 0.007
titl 0.00545 G.uv

tl t2

tl t3

i cleld
ti tleld
tl t2t3
tl tlelel3
tl phi

tl

T3
tite
titl
t2t3
ticlel
pni

ti

t2

t3
tic2
tit3
t2t3
tlc2el
tit? phi
tlel tl
titl t2
tlc2 t3
tle2 tlel
tlel tlield
tit2 tlt3
tit2 citldel

[ B A s S o B e B B 8
(VSR SO SR SN SURN SR S N =
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www i w

This run was made bSun

w -
' e

- - 0.03678

- - 0.00450

37 0.01847
093 0.00226
0.00253
0.00031

0.02163
0.00265
U.00296

0.00036

0.00149
0.00V18
0.00020
0.00002

Jan 12 14:26:42 EST 1986
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~== Burst 2 —-

g=1

0.11210
0.01373
0.01525
0.00188

0.00771
0.00094
0.00106
0.00013

0.00903
0.00111
C.00124«

0.00015

0.00062
0.00008
0.00009
0.00001

= Burst 3 ——

- g=20

0.14551
0.01735
0.01948
0.01554
0.00.39
0.00185
V.00208
0.00026
0.00891
U. U106
0.00119
0.00095
0.00015
0.00011
0.00013
0.00002
0.01048
0.0ul2s
0.00140
Q.Julil
0.00017
0.00C13
0.00015
Cecubul
0.01119
0.00133
0.00150
0.0Ul19
0.00018
0.00Ul=
0.00016
0.00U0«
0.00071
0.0000Y
0.00010
0.00008
0.000C1
0.00001
UeDU00 L
U. QUUUL

g =1

C.10003
0.01193
0.01339
0.010638
0.001lo04
0.JQ127
0.00143
0.00Vl8
0.00612
0.00U7 s
0.00UB2
0.00065
0.00010
0.00008
2.00009
0.00001
0.00720
0.00080
0.000%6
0,007 7
0.00012
0.0U0V9
0.0001¢
0. 00001
0.0U769
U.00C9.
0.0uigl
0.U008:
0.,00ul3
0.0001v
U.0001!
0.00001
0.00049
0.00uub
C.0C007
Ve UUUL D
0.0000!
J, 0000
Q. Uil

SIIVIVIVY

Table Continued wn Nex: Page
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Tablie 13
Filtr Cutput Page - Numerical Example

Target Vehicle - PUSHOVER
Threat Weapon - BULLY

Individual Scate Probabilities - Independent Lvents
(continued)

=== Bulst ] == —=~ Burst 2 -— - Burst 3 -—-

F G g:() g:l g:O g.l g-O gsl
tlec3 phi _— -— — —_— 0.00068 ¢C.00047
titld tl - - - -— 0.00008 0.00ULL
tlt3 tl - - — — 0.0u009 G.u0uuo
titd t3 - - - -— 0.00007 0.00005
tits tice _— -— - _ 0.00001 0.p0UCL
tleld tle3 - - -— - 0.000ul 0.00001
tlt3 clt3 _— -— - - 0.00001 0Q.uw0001
tit3d tle2el - - - -_ 0.00000 0.00000
tlt3 phi - - — - 0.00081 0.00055
t2t3 ¢l - -— - -_ 0.00010 0.00007
tlt3 2 - - -— _— 0.00011 0.00007
t2t3 t3 -— - - - 0.00009 0.00006
t2t3 tle2 -_ - —_ -— 0.000U1 9.00001
t2td tit3 - - - - 0.00001 0V.00001
t2td el - - -— - U.000UL  0.9000Ul
22¢3 tlt2e3 - - - - 0.90u000  U.00U0C
tlcles pni —_ -— — — 0.00005  G.0UV04
tlet3 ¢l - - -~ - 0.00001 0.0000v
tlc2e3 ¢2 -— -— -~ -— 0.00001 0.00001
tle2tld c2 -_— - - - 0.00001 0.00000
tlt2t3 tle2 - - - _ 0.0000V  V.0VVVUY
cle2t3 cie3 - - - - V.00000 0Q.ULLYY
tlelded c2e3 —_— -— - - U.000L0 0. Ouuuu
tlt2e3 tle2e3 - - - - 0.000u0 0.0000v
* 0.20482 0.036l4 0.30971 0.12928 0.34203 0.2351¢

This run was made Sun Jan 12 14:26:42 EST 1986
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The damage categories whose probabilities of occurrence are given in

Table 1V fall into three classes. These are:

Class 1 - Categories that cannot be entered from other
categories, only left in moving to other categories.
Class 2 - Categories that can be both entered from othér—

categories and left in moving to other categories.

Class 3 - Categories that can only be entered from other

categories, but never left.

Uf tne categories listed, the only Class 1 category is “Uundamaged.” This is
the initial state of the target before any firing. Class 2 categories are
those representing only partial damage. These are "Puncture Only,"”
“tlechanical unly,” "Fire Unly,” and "Puncture, Mecnanical, No Fire.” Class 3
categories are those representing either partial or complete damage. These
are “"Mecnanical, Fire,” "Mechanical,” “Fire,” and "Either Mechanical or Fire.”
As the number of bursts increases, the probabilities associated witn
categories in these classes will cnange in different ways. Probabilities for
Class 1 categories will always decrease, for subsequent bursts will always
move tne target out of the category, never into it. Probabilities for Class 2
categories will generally increase at first, but finally decrease, and, in the
limit, become zero. This is becaus: Class 2 categories can be enterea Irom
Class 1 categories or other Class 2 categories, and as the probapilities
associated with these "feeder” classes decrease, there is less chance of the
target entering the Class 2 category; it cam only leave it. Probabilities for
Class 3 categories always increase, approaching unity in the limit. If an

infinite number of bursts are fired at the target, it will with complete

certainty suffer both "Fire" and “"Mechanical” damage.

These trends are noted in Table 10. although the probabilities for some

of the Class 2 categories have not yet started to decrease after three pursts.
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APPENULX A

FURTRAN 77 Source Code

The next page is blank.
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This program implements the methodology in this report for up to
three bursts. The code is written in FORTRAN 77. Instructions
for preparing the inputs are included as comments preceding eacn
of tne "read” statements; all input is read in at the beginning
of the program. All numerical input is read using "List-virected
ReaD"” statements. (See the example in the report text.)

-

N 00

O 0600
LA oA

implicit real*8 (a-h, o-z)
character*80 identl, ident2
character*60 today -
common pl(3,2), p3(2,2:3,3), p4(3), p5(3,2), p(6,9), p6(3),
- *  pY9(3,10), pl0(3,10), pli(3,2), pl2(2,2:3,3),
* ql(3,2), q3(2,2:3,3), q4(3), 93(3,2), q6(3),
* s§(65,6), t(65,6), nis(2), isink(2,10), pbrl(3,4)

v
-

e e e s

The first information read is tne date and time of the macnine

run., At AMSAA, where this program 1s implemented on a VAX 11/780
wiin the UMIX operating system, this 1lnrormation is added to the -
input file automaticalily by an executable script that indentiries )
for the program tne input file name, and issues the command to ‘.
run. Therefore it should not be typed into the input file by the
user. If this program is implemented by other users at other *

(e RN SIS O ¢ T ¢

g}

.

agencies, this information should be provided in whatever way is
appropriate, or else tne “read” statement deleted from the code.

RT Il ad d

o0y

W read (*,800u) today
8Ju0 format{abJ)

0 o0

Ine first user-supplied input consists of 2 lines
(up to 80 coiumns each) of arbitrary information to
identify or explain the case being run, Botn lines
must be provided, even if one is empty.

0o 0N 000

read(*,8uU0l) identl
read(*,8001) ident2
80ul rormat(asl)

c _ e e e e e e === - e e e e e e e e e e e e e e e e === -
c

3 c The second input is a single integer telling the number

. c of bursts in the case being ruan.

N c The maximum allowable number is three.

) c

3 read(*,*)nr
C = = = = = = s m e e m e e e m - . e = e = - - -~ . - - - e .- -

- c

. c The third input is a single integer telling the number

: c ol sinks into which spilled fluid can collect.

" c The maximum allowable number is two.

.
(]

reaa(*,*)nsinks

- e = e e e ® e m e e e e m e e e e o e e ™ @ = m w @ e = o = = e o -

.‘
BENEN
n oo

The fourtn input is a single integer telling the

« 4
.



T

.
I .
L;
el
>
o,
f:- c number of fluid lucations on the vehicle.
5 c The maximum allowable numper is 1lU.
I
read{*,*) arl
C = - - - - - . e e e e - == - e e e e e e e e e e e e - e = e = - -
c .
c The fifth input consists of nr lines, one for each burst.
c The ith line has nfl numbers, the jth of which
c gives the probabilities p9 for the jth fluid location.
c (p9 is the probability of puncturing the jth fluid location
c ! on the ith burst.,) —-—
c
do 100 i =1, nr
read(*,*)(p9(i,j),j=i,nrl)
100 coatinue
C == -—-—— - - e et et e e A e - - = m - - - -
c
c The sixth input comnsists of ar lines, one for each burst.
c The ith line nas nfl numbers, the jth of which
c gives the probabilities piU for the jth fluid location.
c (pl0 is the probability of type 1 fire, given a puncture)
c
do 1101 =1, nr
read(*,*)(pl0(i,j),j=1,nfl)
110 continue
C = == - - - e e e et et e e e e m e = - . e e e e e e - = -
c
c The seventh input consist of two numbers; the first is
c the number of fluid locations which, if punctured, will
c drain into the first sink, and tne second number is the
c number of fluid locations wnicn, if punctured, will
c draia into the second sink.
c 1f there is only one sink, this input should not be
c provided: the program will automatically assign sink one
c to all locations.
c
iz{ nsinks .eq. 2 ) read(*,*)( nmis(i), i = 1,2 )
G = = = = = m = e m = e m = e m e e e mm .o e ..o - e == =
c
c The eighth input consists of a mapping, telling whicn
c fluid locations, if punctured, will drain into each sink.
c If there is only one sink, nothing at all
c needs to be input. The program assumes that all of the
c fluid locations drain into that sink. If there are
c two sinks, you must input 2 lines here; the first line
c lists, as integers, the numbers of the fluid locations that
c drain into the first sink, and the second line lists the
c numbers of the fluid locations that drain into the second
c sink.
c
if( nsinks .eq. 2 )tnen
do 120 i=i,2
read(*,*)(isink(i,j),j=i,nis(i)) 3
120 continue :;
else o
!
|
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ais(!l) = nfl
do 130 j=1,nf.
isink(l,3)=]
13u continue
endif

The nintn input consists of nsinks lines, The ith
of these lines gives pll's, the probabilities that the ith
sink is perforated on each of the bursts.

do 140 j = 1, nsinks
read(*,*)( pli(i,j), i=l, ar )
140 continue

The tenth input is a set or lines giving the probabilities
of igniting fluids spilied on previous bursts
(pl2), for tne second and tnird burst.

The first of tnese lines gives the probapility pl2(l,2,F)
for F = 1. (for the second burst and tne first sink.)

The second of these lines gives the probabilities pl2(1l,3,F)
for F =1, F =12, and F = 1,2. (for the tnird
burst and the first sink.)

The third of these lines gives the probability pl2(Z,2,F)
for F = 1. (for the second burst and tne second Ssink.)

Tne fourth of these lines gives the probabilities pl2(2,5,F)

for F =1, F=2, and F = 1,2. (for the thir
burst and tne secona sink.)

if( nr .gt. 1 ) then
do 160 i = 2,nr
m=2%%(i-])-1
do 150 j=1,m
p3(2,i,j) = O,
qQ3(2,i,j) = 1.
150 continue
16V continue
do 190 k=] ,nsinks
do 160 i = 2,nr
m o= 2%%(j-1) - |
read(*,*)(plz(k,i,j),j=1l,m)
do 1703 =1, o
p3(k,i,j) = pli(i,k) * pl2(k,i,j)
qQ3(k,i,j) = 1. - p3(k,i,j)

170 continue
lou concinue
190 continue

endir

]
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c The eleventh input line gives the probabilities
c of disabiing mechanical damage (p4) for
c the first, second, and third burst.
c
read(*,*)(p4(i),i=l,nr)
C = = = = = = . e e - e . e e e = e - e m = e = e = e = = == =
c
c The twelvth input line gives the probabilities
c of fire due to a hit on stowed ammunition (po) for )
c the first, second, and third burst.
c -
read(*,*)(p6(i),i=1l,nr)

do 200 i = 1, ar

q4(i) = 1. - p4(i)

q6(1) = 1. = po(i)

200 continue

C = = = m = = m o m e m e e e m = e e e e e = = e e = = -
c The thirceenth input line is an indicator telling wnether
c to calculate using tne rformulas for dependent events or
c those ror independent events. Lnput O for dependent events
c only; input 1l for independent events only; and input 2
c for both.
c

read(*,*)icor
C = =m = = = = = = = = m = mm .= m e e e e - = - - m——— - == = -
c The last input line is an indicator telling whether to
c print thne probabilities of occurrence of the individual
c vectors (states). Input 1 to print out these probabilities,
c or O to not print them.

read(*,*)ipv
C = = = = = m = m e e o = m e e m e = == e e e e m e e m e == - -
c write out the entire input set for this run.
c
C = = = = m e e = e e e e e = e e m == m . m - m o — - = - - -

write(*,8123) identl
81i8 format{'l'adu)

write(*,80ul) identl
8002 format(' 'adl,//)

write(*,8003)
80U3 format(3lx,'I NP UT LIST',)

write(*,80U4) nr, nfl, nsinks

8004 format(/' Number of Bursts =',12,5x,
* 'Number of Fluid Locatioms ='i3,4x,
* 'Number of Sinks =',i2/)

if(nsinks .eq. 2)then

g0 2iU 1 = L, nsiaks

if( i .eq. 1 )write(*,8C0C3) i, (isink(i,j), J = Ll,nis(1})

if( 1 .eq. 2 )write(*,8000) i, (isink.i,j), j = l,nis(i})
21V continue

endif
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8005 format(' Fluid Locations Draining Into Siak *,il,':',i0i3)

3000 format(' Sink ',il,':',10i3)
C = = = = = = m e - e e e e e e e e == m = e e m e = m = - - =~ -
write(*,8007)
8007 rformat(olx,'s UR S T',//53x,'1',10x,"2',10x,'3")
g

write(*,8008)(pY(i,l),i=1,nr)
8008 format(/' Prob of a Fluid System Puncture (P9) Loc 1',
* 2x,3(f11.4)) -
if( nfl .gt. l)then -
do 220 j = 2, nfl
write(*,806%)j,(p9(i,j),i=1,ar)
8009 format(38x,' Loc',12,2x,3(£11.4))
220 continue
endir

write(*,8010)(pl0{i,1l),i=1l,nr)
8uly rformat(/' Proo of Type I Fire,Puncture (PlV) Loc 11,
* 2%,3(fli.4))
if( nfl .gr. l)then
do 230 j = 2, nfl
write(*,8009)j,(plu(i,j),i=1,nr)
230 continue
endir

write(*,8011)(p4(i),i=1l,nr)
8011 format(/' Prob of Disabling Mechanical Damage (P&)',5x,3(£1l1.4))

write(*,8UlZ)(po6(i),i=1,nr)
8012 format(/' Prob of Fire Due to #it on Ammunition (Po¢)',3x,3(fll.4))

write(*,8013)(pil(i,l), i = 1l,nr )

8013 format(/' Probability of Perforating Sinks (Pll) Sink 1',3(£11.4))
if(nsinks .eq. 2) write(*,8014) ( plli(i,2), i=l,nr )

8014 format( ' Sink 2',3(fll.4))

LRI N '.-.'.'. e

if( nr .gt. 1 ) then
write(*,8013)
8015 format(/' Probability of Igniting Fluid Spilled on Set F',
* ' of Previous Bursts,'/
* ' Given a Perforation of tne Appropriate Sink (Pl2(F)]")
write(*,801l06)
8016 format(/35x,'F = tl1',6x,'F = ¢2',5x,'F = tlt2'/)
do 250 k = 1l,nsinks
do 240 i = 2.nr
m = 2%*x(i-1) - 1
if(i.eq.2)write(*,8017)i,k,(pl2(k,1,j),j=1,m)

8017 format(l4x, 'Burst',i2,', Sink',i2,5x,£f7.4,2(5x,’ - "))
if(i.eq.3)write(*,8018)i,k,(pl2(k,i,j),j=1,m)
30l format(lax,'Burst',i2,', Sink',12,23(5x,£f7.4))
240 continue
250 continue
endif
€ = = = = = m e e e e e e e e e e e e e e = e o e m e e m - - - -

write(*,8019) today

37

e cata s “._" A . ‘-.",' e e e o .‘_\'::_;.\"'.'_:" PRI 9 .k;“' VRIS




d
.

o7t

S, % .

-

[¢]

00600

0o 0o0on~o

0000 (g}

n

n

RN e e '...'.:_'-)‘. DESLIAE)
MRS _‘-._\‘,\._\'.'-{'- AN WAV WS TSI WS

do 270 j = 1,6
do lov i = 1,9
p(j,i) = 0.
260 continue
270 continue

write(*,8128) identl
write(*,8002) identc2

write(*,8021) -

8021 format(/29x,'O UTPUT L1sSsT',/)
do 290 j = 1,28
do 280 k = 1,6
s(j,k) = 0.0
280 continue
290 continue

if(icor.ne.l)then
perform calculations for case of DEPENDENT events

combine p9's and plO's appropriately.

do 320k =1, 2
do 310 i = 1, nr
pi(i,k) = 0,
p5(i,k) = 0.
if( kK .eq. 1! .or. nsinks .eq. 2 ) then
do 300 j = 1, nis(k)
m = isink(k,j)
pi(i,k) = pl(i,k) + p9(i,m)
p3(i,k) = p5(i,k) + p9(i,m) * plO(i,m)
300 continue
endif
310 continue
320 continue

*k*kk* calculate state probabilities for first burst **ixxx
AHARKAKRKRKARRRARARRKAKADEPENDENT AR RARRARRRA AR ARKK KRR KR A RT K

- eem e e e e w wm m o e W e e e e e e e ™ e e e o e wm e

if( nr .gt. 1 ) then

*xkkk* calculate state probabilities for second burst *kkxk*
AAARKARAARKARRRAARRRNXAAANRRDEPENDENT AR R kk ks hkhddodseskksikikikk

- e e @ e w w m e m wm m wm e e o am E e W e mr e e o e o e =

if( nr .gt. 2 ) then

*%x%*** calculate state probabilities for thira burst #xxxx*
*******t***************DEPENDENI*************************
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endif
write(*,8022)
8022 format(//19x,'Calculations Made Assuming Dependent Events'//
* 42x,'NUMBER OF BURSTS"//
* 47x,"1',9%,'2',9%,'3'/) N A
write (*,8023) (p(i,1),i=1,nr) - -
8023 format(8x,'l. Undamaged ',3(£10.5)) T
write (*,8024) (p(i,2),i=1l,nr) -
8024 format(8x,'2. Puncture Unly ',3(£10.5)) -
write (*,8025) (p(i,3),i=l,nr)
8025 format(8x,'3. Mechanical Unly ',3(£10.5)) 3
write (*,8026) (p{(i,%),i=i,ar;) '
8020 format(8x,'s. Fire univ 'L3(£10.5))
if( nr .eq. 1l )write (*,8027)
8027 format(8x,'>. Puncture, Mechanical, No Fire',' -_")
if( nr .ne. 1 )write (*,8028) (p(i,5),i=2,nar)
8UZ28 format(®¥x,'S. Puncture, Mechanical, No Fire',' -_—" N
* 2(£10.5)) . g
if( ar .eq. 1 )write (*,8029)
8029 format(8x,'6. Mechanical, Fire ! - ") -
if( nr .ne. 1 )write (*,8030) (p(i,6),i=2, nr) .
3030 format(8x,'6. Mechanical, Fire 'y -,
* 2(£10.5))
write (*,8Usi) (p(i,7),i=l,nr) wd
8031 format(8x,'7. Mechanical ',3(£10.5)) f
write (*,8u32) (p(i,8),i=l,ar) .
8032 format(sx,'8. Fire ',3(£10.5)) "
write (*,8053) (p(i,Y),i=l,nr)
8033 format(8x,'9. Either Mechanical or Fire ',3(£10.5))
do 330 i=l,nr
pbrl(i,l) = p(i,1) x
pbrl(i,2) = p{i,2) + p(i,3) + p(i,5) o
pbrl(i,3) = p(i,9) + p(i,2} 3
pbriii,s) p1,8)
330 continue
write(*,8034) (pbrl(i,l),i=1l,nr)
8034 format(/9x, 'Neither M, nor F, nor K (1) ',3(£10.5))
write(*,8055) (pbrl(i,2),i=l,nr) -
8035 format(9x,'M or F, but not K (2 + 3 + 5)',3(£10.5)) :
write(*,8036) (pbrl(i,3),i=l,nr)
8036 format(9x,'M or F (including K) (2 + 9) ',3(£10.3))
write(*,8037) (pbrl(i,4),i=l,nr)
8037 format(9x, 'K (8) 'L3(£10.5)//)
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endit
ir(icor.ne.u,then
perform calculations for case of independent events

[
AR

do 350 j = 1,3
ao 340 i = 1,9 -,
P(J;l) -0- M)
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.....
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n 00

00 0 OO0 000

0 00

O 0 no

340 continue

350 continue
combine pY's and plU's appropriately.
do 38U k =1, 2
do 370 i = 1, nr
ql(i,k) = 1.
q5(i,k) = 1. .
if( k .eq. ! .or. nsinks .eq. 2 ) then
do 360 j = 1, nis(k) T
m = isink(k,]i)
qi(i,k) = qlli,k) * ( 1. - p9(i,m) )
q5(i,k) = q5(i,k) * ( 1. - p9(i,m) * plO(i,m) )
360 continue

endif
pl(i,k) = 1. - ql(i,k)
p3(i,k) = i. - g3(1i,k)
37v continue
38U continue

*k%kk%x cajculate state probabilities for first burst ****%%
AAKKRKKARKAKKRAKARKKRKKKKR [ NDEPENDENTH e Rtk &k ok Ak s ook o ok ok ok ok e e ok e e

if ( nr .gt. 1 ) then

*kxkk* calculate state probabilities for second burst **#*%*xx
ARIXRXRKKKRRKXKKIK KA KRR KAk XX INDEPENDENT R * ke hdksk ke sddrdesk ks sk kkkkk
call pi2
endif
if ( nr .gt. < ) then
k*k*%% calculate state probabilities for third burst *#%*x*
ANRRARKKRKARKARKIRRRR**E [ NDEPENDENT &% %t s de s sk ok s s e sk v sk ok e ok e ok ok ok ok
call pi3
endif
write(*,8038)

8058 format(//18x,'Calculations Made Assuming Independent kvents'//
* 42x,' N UMBER OF BURSTS'//
* a7x,"1',9%,'2',9x,'3"/)
write (*,8023) (p(i,l),i=l,nr) B
write (*,38024) (p(i,<),i=l,nr) d
write (*,8025) (p(i,3),i=l,nr)
write (*,8026) (p(i,4),i=l,nr) :
write (*,8039) (p(i,5),i=l,nr) «
803y format(osx,'S. Puncture, Mechanical, No Fire' ;3(f10.5)) :
L

40
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write (*,8040) (p(i,0),i=l,nr)
sU4yU format(8x,'o. Mechanical, Fire ', 3(L£10.5))
write (*,8031) (p(i,7),i=i,nr,
write (*,8032) (p(i,8),i=l,nr)
write (*,8033) (p(i,9),i=l,nr)
do 390 i=],nr
pbrl(i,l) = p(i,l)
pbri(i,2) = p(i,2) + p(i,3) + p(i,5)
pbrl(i,3) = p(i,9) + p(i,2)
pbrl(i,4) = p(i,d)
390 continue
write(*,8034) (pbrl(i,l),i=],nr)
write(*,8035) (pbrl(i,2),i=l,nr)
write(*,8036) (pbrl(i,3),i=1,nr)
write(*,8037) (pbrl(i,4),i=l,nr)
endif
write(*,8Ul9) toaay
if(ipv.eq.0)goto 41U
do 40U I = 1.2
if(i.eq.l .and. icor.eq.l)goto 400
if(i.eq.2 .and. icor.eq.0)goto 400
if(i1.eq.]l .or. nsinks.eq.2)then
write(*,8128) identl
write(*,8002) ident2
else
write(*,3041)
8041 format(/////)
endift
ir(i .eq. 1) write(*,8042)

[ RNk Al g

8042 format(lex,'Individual State Probabilities - Dependent Events')
if(i .eq. 2) write(*,8043)
8045 format(15x,'Individual State Probabilities - Independent Events')
write(*,8044)
8044 rormat(//2lx,'-—- Burst | =-—',7x,'==— Burst 2 --=', 7x,
* 'e—— Burst 3 --=')
¢
. write(*,8045)
- 8045 format(/ox,'F G',lux,'g = 0 g =1",8,'g =0 g =1
. * ,8x,'g = 0 g =1'/)
if( i .eq. 1 ) then
c
write(*,8046)s(1,1),s(1,4),s(1,2),s(1,5),s(1,3),s(l,6)
8046 format(5Sx,'phi phi',2x,3(4x,2£9.5))
c
if ( nsinks .eq. 2 ) then
write(*,8047)s(33,1),s(33,2),s(33,5),s(33,3),s(33,6)
8047 format(4x,' phi tl',7x,£9.5," -— ',2(4x,2£9.5))
[
: write(*,8048)s(9,2),s(9,5),s(9,3),s(9,6)
. 8048 format(<x,' phi t2',7x,2("' - '),2(4x,2£9.5))
- I
write(*,8049)s(3,3),s(3,6)
8049 format(5x,'pni t3',3x,2(4x,2(" == ')),6x,2f9.5)
d
write(*,8050)s(41,2),s(41,3),s(4l,0)
4]
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8050 format(5x,'phi tlt2',5x,2(" . - '),6x,£9.5,"' - ',

ML ERXALS [

s 4

a4

7

s R

hO RN

* 4X,259.3)

write(*,8051)s(35,3),s(35,6)
format(5x,'pni tit3',5x,2("’ == '),b4x,2(" — '),4x,2f9.5)

write(*,8052)s(11,3),s(11,6)

format(5x,'pni t2t3',5x,2("’ -_ '),4x,2(" - '),4x,2f£9.5)
write(*,8053)s(43,3) -
format(5x,'phi tlt2c3’,3x,2(2(" — '),4x),£f9.5,' ~—— ")
endif

write(*,8054)s(17,1),s(17,2),8(17,5),8(17,3),8(17,6)
format(5x,' tl phi',6x,£9.5," - ',2(4x,2£9.5))

if ( nsinks .eq. 2 ) then
write(*,8055)s(25,2),5(25,3),5(25,6)
format(bx,'tl t2',7x,2(" -— '),4x,£9.5," —  ,ex,2£9.5)

write(*,B056)s(19,3),s(19,6)
format(6x,'tl t3',7x,2("’ - '),4x,2(" —  '),4x,2£9.53)

write(*,3u57)s(27,3)
formacr(bx,'tl t2e3',5x,2(2(" —  '),4x),£9.5," - ")
endif

write(*,8058)s(5,2),s(5,5),s8(5,3),5(5,6)
format(5x,' t2 phi',éx,2("' -—  '),2(4x,2£9.5))

if( nsinks .eq. 2 ) then
write(*,8059)s(37,2),s(37,3),s(37,6)
formac(ox,'t2 tl1',7x,2(" — '),4x,£9.5," —  ',4x%,2£9.3)

write(*,B806U)s(7,3),s(7,6)

format(6x,'t2 t3',7x,2(" - '),4x,2(" -— '),4x,2£9.3)
write(*,8061)s(39,3)

format(ex,'t2 tlc3',5x,2(2(" -  '),4x),£9,5," - "
endif

write(*,80062)s(2,3),s(2,6)

8062 format(5x,' t3 phi',é6x,2(" -—- "),4x,2( - "),

* 2(4x,2£9.5))

if ( nsinks .eq. 2 ) then

write(*,8063)s(34,3),8(34,6)

formac(6x,'t3 tl',7x,2(" - '),éx,2("' —  '),4x,2t9.5)

write(*,8064)s(10,3),s(10,6)
formac(6x, 't €2',7x, (" —  'ysax,2(’ —  '),4x,2t¥.3

write(*,8063)s(42,3)

format(6x,'t3 tlt2',5x,2(2(" —  '),4x),£9.5," - "
endif
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write(*,8000)s(21,2),s(21,3),s(21,6)

8066 rformat(éx,'tlt? pni’,6x,2(" -~ "),,£9.5," -,

8U67

8063

8009

N guTY

(¢}

38071

N [
N 8074

- C
8u73

C

(g}

c8046

PRI M

8074

c8048

cBU4Y

8075

* 4x,2£9.3)

if ( nsinks .eq. 2 ) then

write(*,8067)s(23,3)

format(4x,'tlt2 t3',7x,2(2(" - '),4x),£9.5," - ")
endif

write(*,8008)s(138,3),s(18,6) -
format(4x,'tlt3 phi',6x,2(’ -~ '),4x,2(" - ")
* 4x,2£9.5)

if ( nsinks .eq. 2 ) then

write(*,80U69)s(26,3)

format(é4x,'tle3 c2',7x,2(2(" —  '),4%),£9.5," -_ ")
endirl

write(*,8070)s(6,3),s(6,6)
format(4x,'t2t3 pni',6x,2(" —  'y,4x,2(" - '),
x 4x,2£9.5)

if ( nsinks .egq. 2 ) then

write(*,8071)s(35,3)

format(4x,'t2tl3 tl',7x,2(2(" —  '),4x),£9.5," - ")
endit

wrice(*,8072)s(22,3)
format(2x,'tlt2t3 phi',6x,2(2("' — '),4x%),£9.5," - ")

write(*,38v73)s(63,1),s(03,2),8(65,3),8(65,3),s5(63,06)
tormat(8x, '*',9%x,£9.5, (" -— '),2(4x%x,2£9.3))

if ( nsinks .eq, 2 ) write(*,801Y) today
else

start here for INUDEPENDE.NT events

write(*,8046)c(l,1),c(1,4),t(l,2),e(1,5),t(1,3),t(1,6)
format(5x, 'phi phi',1x,3(4x,2£9.5))

1f ( nsinks .eq. 2 ) then
write(*,8074)t(33,1),t(33,4),t(33,2),c(33,5),t(33,3),t(33,6)
format(4x,' phi tl1',7x,2£9.5,2(4x,2£9.5))

write(*,8048)t(9,2),t(9,5),t(9,3),t(9,6)
format(4x,' phi tl',7x,2(’ -—  "),2(4x,2£9.5))

write(*,3049)c(3,3),t(3,6)
tormat (5x, 'phi ti3',2x,2(«x,2("' -=  ')),4x,2£9.5,

wrize(*,8075)t(4l,2),c(=i,3),t(=i,3),t(%1,6)
format(S5x, 'phi tlt2',5x,2(" -— "), 2(ex,2£9.5))

g




write(*,3051)t(35,3),:(35,6)

c80U51 format(5x,'phi tle3',5x,2(" - "),4x,2(' - "),
c * 4x,219.5)
c
write(*,8052)c(li,3),t(il,0)
c8052 format(5x,'pni tlt3',5x,2("’ -  '),4x,2(' - ")y
c * 4x,2£9.5)
c
write(*,8070)t(43,3),t(43,6) B
) 8076 format(5x,'phi tle2e3d',3x,2(2("' -—- '),4x),2£9.5)
endif i
c

write(*,8077)t(17,1),c(17,4),t(17,2),t(17,5),t(17,3),e(17,6)
8077 format(5x,' tl phi',6x,2£9.5,2(4x,2£9.5))

if ( nsinks .eq. 2 ) tnen
write (*,8078)t(49,1),t(49,4),c(49,2),t(49,5),t(49,3),t(49,6)
] 8078 format(35x,' tl tl',7x,2£9.5,2(4x,2£9.5))

s c
write(*,8079)t(25,2),t(25,5),t(25,3),t(25,6)
8079 format(6x,'tl t2',7x,2(" -— 1),2(4x,2£9.5))
c
write(*,8056)t(19,3),t(19,6)
c8050 formati6x,'tl t3',7x,2(" —  "),4x,2(' - '),4x,2£9.5)
¢
write(*,8080)t(57,2),t(57,%),t(57,3),t(57,6)
8080 format(6x,'tl cltl2',5x,2("' - '),2(4x,2£9.5))
c
write(*,8081)t(51,3),:(51,6)
8081 format(6x,'tl tlt3',5x,2(2(" -—  '),4x),2f9.5)
c
write(*,8082)t(27,3),t(27,6)
8082 format(bx,'tl t2t3',5x,2(2("’ -— '),4x),2f9.5)
c
write(*,8083)c(59,3),t(59,6)
8083 format(6x,'tl tle2e3d', 3x,2(2(" -— '),4x),2£9.5)
endif
c
write(*,38058)t(5,2),t(5,5),t(5,3),t(5,6)
c8058 format(5x,' t2 pni',6x,2("' - '),2(4x,2£9.5))
c
if ( nsinks .eq. 2 ) then
write(*,8084)t(37,2),t(37,5),t(37,3),t(37,6)
8084 format(6x,'t2 tl',7x,2(’ — '),2(4x,2£9.5))
c
write(*,8085)t(13,2),c(13,5),t(13,3),t(13,6)
8085 format(6x,'t2 t2',7x,2(" -— '),2(4x,2£9.5))
c
write(*,8060)t(7,3),t(7,6)
cB8U6U format(bx, 't t3',7x,2(" —  "),4x,2(" —  '),4x,2£9.5)
c
arite(*,8086)t(45,2),t(%5,5),t(45,3),t(45,6)
8086 formati{bx,'t2 tltl2',3x,2("' -—  '),2(4x,2£9.5))
c

write(*,8087)t(39,5),t(39,06)




\ 8087 format(6x,'tl tle3',5x,2(2(’ -— '),6x),2£9.3)

c
write(*,8088)t(15,3),t(l5,0)
8usl format(bx, 't titd',5x,2(" — "), Ax,2(" - '),4x,229.5)
c
write(*,8089)c(47,3),t(47,06) :
808Y format(bx,'t2 tle2t3',3x,2(" - '),4x,2(' - ")
* ,4x,2£9.5)
endif
c ~
write(*,8062)t(2,3),t(2,6) -
¢8062 format(5x,' t3 phi',6x,2(' -— "Y),4x,2(' - "),
c * 0 2(4x,2£9.5))
c
if ( nsinks .eq. 2 ) then
write(*,8063)t(34,3),t(34,6)
c8063 format(é6x,'t3 tl',7x,2("' —  '),4x,2(" —  '),4x,2£9.5)
c
write(*,8064)t(10,3),t(10,6)
c8U64 format(ox,'t3 t2l2',7x,2(' - "),4x,2(" -—  '),4x,2f9.5)
c
write(*,8090)t(4,3),t(4,6)
8090 format(6x,'t3 t3',7x,2(' —  "),4x,2(" — '),4x,2£9.5)
c
write(*,8091)t(42,3),t(42,6)
8091 format(é6x,'t3 tlt2',5x,2(2("' -— '),4x),2£9.5)
c
write(*,8092)t(36,3),t(36,6)
8092 format(6x,'t3 tlet3',5x,2(2(" -— '),4x),2£9.5)
c
write(*,8093)c(12,3),t(12,6)
8U93 format{obx,'tld t2t3',5x,2(a("' - '),4x),2£9.5)
c
write(*,8094)t(44,3),t(44,6)
8094 format(6x,'t3 tlt2tl3',3x,2(2(" - '),4x),2£9.5)
endif
c
write(*,8095)t(21,2),c(21,5),t(21,3),c(21,6)
8095 format(4x,'tlt2 pni',6x,2("' -— '),2(4x,2£9.5))
c
if ( nsinks .eq. 2 ) then
write(*,8096)t(53,2),t(53,5),c(53,3),t(53,6)
8096 format(4x,'tlc2 tl',7x,2("' - '),2(4x,2f9.5))
c
write(*,8097)t(29,2),t(29,5),t(29,3),t(29,6)
8097 format(é4x,'tlt2 t2',7x,2(' -—  '),2(4x,2£9.5))
c
write(*,8098)t(23,3),t(23,6)
8098 format(4x,'tlt2 t3',7x,2(2(" -—  1'),4x),2£9.5)
c
write(*,8099)c(bl,2),t(el,5),t(5l,3),c(0l,6)
809Y format(ux,'tlt2 tle2',5x,J("’ - '),2(4x,2£9.5))
c
write(*,8iU0)t(55,3),t(55,0) -
8100 format{ax,'tltZ citd',5x,2(2(" -—  "),4x),2£9.5) -
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Write(*,dl&;;t(3l,J),t(il,b)
giJl format(wsx, 'tit? vers',5x,2(2(" == '),4x),2£9.5)

o -
[p]

write(*,8iV2)t(63,3,),t(63,6)
8102 format(4x,'tlt2 tlt2e3',3x,2(2(" -~ '),4x),2£9.5)

LT
(2]

write(*,8103)

8103 format(///5lix,'Table Continued On Next Page'/)
write(*,8019) today
write(*,8128) ident} -
write(*,8002) ident2
write(*,8043)

Y >

- write(*,8104)
v 8104 format(35x,'(continued)')
i write(*,8044)
2 write(*,8045)
. endir
b c
write(*,s068)t(18,3),c(15,6)
c8Ub3 format(«x, 'tlt3 phi',6x,2(" -- '),4x,2(" - ')
d * 4x,2£9.5)
c

if ( nsinks .eq. 2 ) tnen
write(*,81J5)t(50,3),t(50,6)

BlU5 rformat(4x,'tlt3 tl1',7x,2(" —  Y),4x,2(" — '),4x,2£9,5)
c
write(*,4106)t(26,3),t(26,6)
81U6 format(4x,'tlt3 t2',7x,2(2(" -~ '),4x),2£9.5)
c
write(*,8107)t(2V,3),t420,6)
8107 format(4x,'cltl3 t3',7x,2(2(" -~ '),4x),2£9.5)
c
write(*,81U8)t(58,3),t(58,6)
8108 format(é4x,'tlt3 tlt2',5x,2(2(" == '),ex),2£9.5)
c
write(*,81uU9)t(52,3),t(52,0)
8109 format(éx,'tle3 tlt3', 5x,2(2(" -— '),4x),2£9.3)
c
write(*,s110)t(28,3),c(28,6)
8110 format(4x,'tlt3 t2t3',5x,2(2(" - '),4x),2£9.5)
c
write(*,3111)t(60,3),t(60,6)
8111 format(ux,'tlt3 tle2e3',3x,2(2(" -~ '),4x),2£9.5)
endif
c
write(*,8070)t(6,3),t(6.6)
<8070 format(4x,'t2t3 phi',6x,2(" - "),4x,2(" - ",
c * 4x,2£9,.5)
c

if ( nsinks .eq. 2 ) tnen
write(*,3112)t(38,3),t(38,6)
8ilZ tormat(éx,'tles tl',7x,2(2(" - '),4x),2£9.5)
c
write(=,8113)t(14,3),e(14,6)
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8113 formar(éx,'t2t3 ', 7x,2(2(" -- '),u4x),2£9.5)

c -
write(*,811+)t(8,3).c(8,6) =
3114 format(4x,'tltl t3',7x,2(2(" -- '),6x),2£9.3) ::
C ‘r
write(*,8115)t(46,3),t(4b,6) : My
8115 format(4x,'t2t3 tle2',5x,2(2(" -— 1),4x),2£9.5) N
[ ’ v
write(*,8116)ct(40,3),t(40,6) =
8116 format(é4x,'t2t3 tlt3',5x,2(2(" —  '),4x),2£9.5) - "
c —_——
write(*,8117)t(16,3),t(l6,6)
8117 format(4x,'t2t3 t2t3',5x,2(2(" - 1),4x),2£9.5)
c o
write(*,8118)t(48,3),t(48,6) =
8118 format(4x,'t2t3 tlt2e3',3x,2(2(" -—  '),4x),2£9.5)
endif
[ .
write(*,8119;t(22,3),t(22,b) .
8119 format(2x,'tlt2t3 phi',6x,2(2(" -- '),4x),2£9.5) .
. .
if ( nsinks .eq. 2 ) then .
write(*,8120)t(54,3),t(54,96) 5
8120 format(2x,'tlt2t3 vli',7x,2(2(" - '),6x),2£9.3) N
c <
write(*,8121)t(30,5),5(30,6) -
8121 format(2x,'tlc2c3 t2',7x,2(2(" - '),4x),2£9.5) 2
[od =
write(*,8122)t(24,3),t(24,6) 7
8122 format{2x,'tlt2t3 e3",7x,2(2("’ -~ '),4x),2£9.5) By
c I
write(*,8123)t(02,3),t(h,0)} ]
8123 format(2x,'tlt2t3 cleld',5x,2(2(" -~ '),4x),2£9.3) "
C
wrize(*,8124)t{56,3),t(56,6) L
8126 format(2x,'tlt2t3 tlt3',5x,2(2(" —-—  '),4x),2£9.5) <
c ]
write(*,8125)t{32,3),t(32,6) -
8125 format(2x,'tlt2t3 tlrs',5x,2¢2(" -— 1'),4x),2£9.5) -
. .
write(*,8l20)t(64,3),t(04,6)
8126 format(2x,'tlt2t3 tlt2e3',3x,2(2(" - '),4x),2£9.5)
endif
C

write(*,8127)t(65,1),t(65,4),t(65,2),t(65,5),t(65,3),t(65,6)
8127 format(8x,'*',5x,3(4x,2£9.5))

c
write(*,8019) today "
endif el
400 continue o
410 continue tf
stop
end o
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subroutine pdl

implicit

real*8 (a-h, o-~z)

*%k*%k* calculate state probabilities for first burst *x**xx
REKKKKRKRRAKRKXAKRKKKRRAKXRKXYEPENDENT EVENTSHARAXR R KA AKRRAAKR KA KRR XXk K

common pl(3,2), p3(2,2:3,3), p4(3), p5(3,2), p(6,9), ps5(3),

* p9(3,10), plO(3,10), pll(3,2), pi2(2,2:3,3),

* q1(3,2), 93(2,2:3,3), q4(3), 95(3,2), q6(3), -
* 5(65,6), t(65,6), nis(2), isink(Z,10)

s(l,1) = 1. = pl(1,1) = pl(1,2) = p4(l)

p(l,1) = p(l,1) +s(1,1)

s(17,1) = pi(l,1) = p5(1, 1)

p(l,2) = p(1,2) +

Table 5

s(35,1) = pl(1,2) = p5(1,2)

p(l,2) = p(1,2) +

Tabie 5

s(65,1) = p5(1,1) + p3(l,2) +

p(l,4)
p(l1,8)
p(l1,9)

s(1l,4) = p&(l)

p(l1,3)
p(l,7)
p(l1,9)

p(l,4) -+
p(l,8) +
p(l,9) +

p(l,5) +
pui,7) +
p(i,9) +

Taple 5

Formula

s(33,1)
Formula
po(l)
s(65,1)
s(65,1)

s(635,1)

Formula

s(l,4)
s(l,4)
s(1,4)

s(l7,4)
s(17,%)
s(17,4)

Formula
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"
s(35,4) = .,
p(l,3) = p(i,5) + s{33,4) g
pCL,7) = p(1,7) + s(33,4) o
P(1,9) = p(1,9) + s(33,4)
N R R N
c star 1 Table 5 Formula 8 i
c
s(65,4) = Q. -
¢ - :
p(l,6) = p(l,6) + s(65,4) -
p(l’7) = P(1,7) + 5(65vl‘) ::'
p(1,8) = p(1,8) + s(63,4)
p(l,9) = p(l,9) + s(65,4) =
C = = o e e e e e e e e m m - m — - -

ptot = p(1l,1) + p(1,2) + p(1,3) + p(l,4) + p(1,5) + p(l,6)
ir( aos¢ l. - ptot ) .gt. .00C00l) write(*,luU)ptot

iC0 format(' sum of DEPENDENT probabilities for 1 burst is ',f10.7)
recurn .
end =

s PRy
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subroutine pd2l :-
c '
¢ ****%* calculate state probabilities for second burst **¥k%x p.
C KREXRKRRKKKKKARKKKXA*** DEPENDENT EVENTSAR*kRkkAkkhkAdkoknkxkkxkk g
c ‘e
implicit real*8 (a-h, o-z) . :ﬁ
common pl(3,2), p3(2,2:3,3), p4(3), p5(3,2), p(6,9), p6(3), o
* p9(3,10), pl0(3,10), pli(3,2), pl2(2,2:3,3), 5}
* ql(3,2), 93(2,2:3,3), q4(3), q5(3,2), q6(3),
* s(65,6), t(65,6), nis(2), isink(2,10) -
e e T T T - K
c phi phi O Table 5 Formula 1
c .
s(1,2) = s(l,1) * ( 1. - pl(2,1) = pl(2,2) - p4(2) - p6(2) ) -
c o
p(2,1) = p(2,1) +s(1,2) }
C = = = = = = = @ = = =@ @ =@ = = = =@ = @ - = & = = =« « = = =
c t2 pni O Table 5 Formula 2 ~
c K

s(3,2) = s(l,1) * (pl(2,1) - p5(2,1) )

p(2,2) = p(2,2) +s(5,2)

c phi t2 0 Table 5 Formula 3 ii

‘ $(9,2) = s(1,1) * ( pl(2,2) - p5(2,2) ) -

- p(2,2) = p(2,2) + s(9,2)

el pni 0 Table 5 Formula 1 =

‘ s(17,2) = s(17,1) * ( 1. - pl(2,1) - pl(2,2 Ei
* - p3(1,2,1) = pb4(2) - po(2) ) i“

¢ p(2,2) = p(2,2) + s(17,2)

¢ ctle2 pni 0 Table 5 Formula z >

¢ s(21,2) = s{17,1) * ( pl(2,1) - p5(2,1) )

© p(2,2) = p(2,2) + s(21,2)

e Table 5 Formula 3 &

‘ §(25,2) = s(17,1) * ( pl(2,2) - p5(2,2) ) Zf

¢ p(2,2) = p(2,2) + s(25,2) o

¢ et ti o Tavle 5 Formala I i

C s(33,2) = s(33,1) % ( L. - pl(2,1) - pl(2,2
* - p3(2,2,1) = ps(2) - p6(2) ) )

‘ p(2,2) = p(2,2) + s(33,2)

Cmmm e e T T oL
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t2 tl O Table 5 Formula 2
5(37,2) = s(33,1) * ( pl(2,1) - p5(2,1} )
p(2,2) = p(2,2) + s(37,2)
Table 5 Formula 3
s(4l1,2) = s(33,1) * ( pl(2,2) - p5(2,2) )
p(2,2) = p(2,2) + s(4l1,2)
Table 5 Formula 4
s(65,2) = s(65,1) * q4(2)
+s(1,1) * ( p53(2,1) + p5(2,2) + p6(2) )
+ s5(17,1) * ( p5(2,1) + p5{2,2)
+ p3(l1,2,1) +p6(2) )
s(33,1) * ( p3(2,1) + p5(2,2)
T pati, 2, 1) v poll) )
p(2,4) + s(65,2)
p(2,8) + s(65,2)
p(2,9) + s(65,2)
Table 5 Formula 5

s(1,5) =s(1,1) * p4(2) + s(l,4) * ( 1. - pl(2,1)
- pl(2,2) - p6(2) )

p(2,3)
p(2,7)

p(2,3) +s(1,5)
P(<,7) + s(1,3)
p(2,9)

Formula 6
s(5,5) = s(l,4) * ( pl(2,1) - p5(2,1) )
p(2,5) = p(2,5) + s(5,3)
p(2,7) = p(2,7) + s(5,53)
p(2,9) = p(2,9)

Formula 7

$(9,3) = s(1,4) * ( pl(2,2) = p5(2,2) )

P(Z,S) ’P(Z.S) 5(9:5)
P(2,7) = p(2,7) + s(9,5)
p(2,9) = p(2,9)

Tablie 5 Formula 5

s(17,5) = s(17,1) * pa(2) + s(17,4) * ( l. = pl(2,1)
- pi(2,2) = p3(l1,2,1) - p6(2) )




p(2,3) = p(2,5) +
p(2,7) = p(2,7)
p(2,9) = 5(Z,9) +

s(21,5) = s(17,4) * ( pl(2,1)

p(2,5) = p(2,5) +

p(2,7) = p(2,7) +

p(2,9) = p(2,9) +
Table 5

s(25,5) = s(17,4) * ( pl(2,2)

p(2,5) = p(2,5) +

p(2,7) = p(2,7) +
p(2,9) = p(2,9) +

w
—~
W
(98]
-
W
~
[}

s(17,5)
s(17,5)
s(17,5)

- e wm e e o e e e o B m e e e wm w s e s s e e e o -

- p5(2,1) )

s(21,5)
s(21,5) -
s(21,5)

Formula 7
- p5(2,2) )
s(25,5)

s(25,5)
s(25,5)

Formula 5

s(33,1) * p4(2) +s(33,4) * ( 1. - pl(2,1)

- pl(2,2) - p3(2,2,1) - p6(2) )

p(2,5) = p(2,5) +
p(2,7) = p(2,7) +
p(2,9) = p(2,9) +

s(37,3) = s(33,4) * ( pl(2,1)

p(2,5) = p(Z,5) +
p(2,7) = p(2,7) +
p(2,9) = p(2,9) +

s(33,5)
s$(33,5)
s(33,5)

Formula 6
s(37,5)

s(37,5)
s(37,5)

- e s = e w e e o W e e am m e em e wm e A e w m w e w e e

Table 5

s(41,5) = s5(33,4) * ( pl(e,2)
p(2,5) = p(2,5) +
p(2,7) = p(2,7) +
p(2,9) = p(2,9) +

Table 5

Formula 7
- p5(2,2) )
s(4l1,5)

s(41,5)
s(4l,5)

- e e e o e e e e e e ar wm m em e e am /M e e e w e o A o = .-

Formula 8

.
Y [
TR M)

R

s(65,5) = s(65,1) * p4a(2) + s(65,4)
+ s5(1,4) * ( p5(2,1) + p5(2,2) + p6(2) )
+ s(17,4) * ( p5(2,1) + p5(2,2)
+ p3(1,2.1) + p6(2) )
+ s5(33,4) * ( p5(2,1) + p5(2,2)
+ p3(2,2,1) +p6(2) )

* % ¥ N *

p(2,6) = p(2,6) + s(65,3)
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. p(2,7) = p(2,7) + s(63,3)
N p(2,8) = p(l,8) + 5(63,5)
' p(2,9) = p(2,9) + s(65,5)
C = m = = m = - e . mm = m e m == m .- - - ——— = =
ptot = p(2,1) + p(2,2) + p(2,3) + p(2,4) + p(2,5) + p(2,6)
i£( abs( l. - ptot ) .gt. .QUOOULl ) write (*,100) ptot
. 100 format(' sum of DEPENDENT probabilities for 2 bursts is ',fl10.7)

return
end




subroutine pd3

2 *%%%** calculate state probabilities for tnird burst *#*wxx
C RRRKKRRARKAAKKARRKRRDEPENDENT EVENTS R H %k sk aksk sk de ek ot ok ot ook ok ok & %
© implicit real*8 (a-h, o-z)
common pl(3,2), p3(2,2:3,3), p4(3), p5(3,2), p(6,9), po(3),

* p9(3,10), plO(3,10), pli(3,2), pl2(2,2:3,3),

* ql(3,2), q3(2,2:3,3), q4(3), 95(3,2), q6(3),

* s5(65,6), t(65,6), nis(2), isink(2,10) L
¢ pni pht O Table s Formalal
¢ s(1,3) =s(1,2) * ( 1. - pl(3,1) - pl(3,2) - p4(3) - p6(3) )
‘ p(3,1) = p(3,1) + s(1,3)

e w3 om0 Table 5 Formula 2
¢ s(2,3) =s(l1,2) * ( pl(3,1) - p5(3,1) )

‘ p(3,2) = p(3,2) + s(2,3)

O Table 5 Formula 3
- §(3,3) =s(1,2) * ( pl(3,2) = p5(3,2) )

: p(3,2) = p(3,2) + s(3,3)

¢ el v Taole 5 Formula 1
) s{(5,3) =s(5,2) * (1. - pl(3,1) - pl(3,2)

* - p3(1,3,2) = p4(3) - p6(3) )
¢ p(3,2) = p(3,2) + s(5,3)

c tas phi 0 Table 5 Formaa2
) s(0,3) =s5(5,2) * ( pl(3,1) - p5(3,1) )

¢ p(3,2) = p(3,2) + s(6,3)

¢ 2o Table 5 Formula 3
: s(7,3) = s(5,2) * ( pl(3,2) - p5(3,2) )

: p(3,2) = p(3,2) + s(7,3)

2 o ;h; -t; -O ----- ;a;l; ; i ;o;m;l; I --------
‘ $(9,3) =s(9,2) * (1. - pl(3,1) - pl(3,2)

* - p3(2,3,2) = p4(3) - p6(3) )
: p(3,2) = p(2,2) + s(9,3)

C = = = = = = = e e m e e e e - = e m .. mm e -

.....
.................
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{ N
|
5 :
: 2 t3 t2 O Tabie 5 Formula 2 {
s(1U,3) = s(9,2; * ( pl(3,1) - p5(3,1) ) -
i . POD =B a0y
E. E phi t2t3 0 | Taple 5 Formula 3 £
u s(11,3) = s(9,2) * ( pl(3,2) - p5(3,2) ) A
: P(3,2) = p(3,2) + s(11,3) . 3
S Table 5 Formula I j.;
© s(17,3) = s(17,2) * ( 1. - pl(3,1) = pl(3,2) -
* - p3(1,3,1) - p4(3) - p6(3) ) '
¢ P(3,2) = p(3,2) + s(17,3)
e i3 pmi 0 Tavle s Formwia 2 77
- s(18,3) = s(17,2) * ( pl(3,1) - p5(3,1) )
) p(3,2) = p(3,2) + s(18,3)
ST rote s Rormaa 37T 3
‘ s(19,3) = s{17,2) * ( pl(3,2) - p5(3,2) ) -
) P(3,2) = p(3,2) + s(19,3)
e f1e2 pni 0 Tamie s Formma 1 :
- s(21,3) = s(21,2) * ( 1. - pl(3,1) - pl(3,2) il
* - p3(1,3,3) - pa(3) - p6(3) ) B
: p(3,2) = p(3,2) + s(21,3) -
e tlee3 ;ni- o Table 5 ;o;m:l; . T
‘ §(22,3) = s(21,2) * ( pl(3,1) - p5(3,1) )
: p(3,2) = p(3,2) + s(22,3)
etz €3 0 Tamie s Formaa s T
(o4

s(23,3) = s(21,2) * ( pl(3,2) - p5(3,2) )

0
[s

P(3,2) = p(3,2) + s(23,3) .::

C = = = = = = @ = = 0 = = =& = - = e mm = eEmeeee.e = - e o= - o
c tl tl 0 Table 5 Formula 1 :
C »
s(25,3) = s(25,2) * ( 1. = pl1(3,1) =~ pl(3,2) = p3(1,3.1) -

* - p3(2,3,2) = p4a(3) - p6(3) )
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y Ay Xy e 4

S
: :
E p(3,2) = p(3,2) + s(25,3) E
¢ t1c3 c2 0 Table 5 Formala 2
2 ‘ $(26,3) = $(25,2) * ( pl(3,1) = p5(3,1) ) §
. - p(3,2) = p(3,2) + s(26,3) E
¢ el t23 0 Taole 5 Formula 3 ) ;
- ¢ 8(27,3) = s(25,2) * ( pl(3,2) - p5(3,2) ) - .
: : P(3,2) = p(3,2) + s(27,3) .
’ ¢ pnicl 0 Table 5 Formula 1 ‘
8 - $(23,3) = s(33,2) * (1. - pl(3,1) - pl(3,2)
3 * - p3(2,3,1) = p4a(3) - p6(3) )
5 : p(3,2) = p(3,2) + s(33,3)
' ¢ oo Table 5 Formula 2 .
- s(34,3) = s(33,2) * ( pl(3,1) = p5(3,1) ) fi
‘ p(3,2) = p(3,2) + s(34,3) E‘
¢ phi tits O Table 5 Formula 3 |
g : $(35,3) = s(33,2) * ( pl(3,2) - p5(3,2) ) :
‘ P(3,2) = p(3,2) + s(35,3) E?
¢ cclo Table 5 Formula | :
s(37,3) =s(37,2) * ( 1. - pl(3,1) = pl(3,2) - p3(1,3,2) if
* - p3(2,3,1) = p4(3) - p6(3) ) »
p(3,2) = p(3,2) + s(37,3) %
" t23 c1 0 Table 5 Formula 2 "
$(38,3) = s(37,2) * ( pl(3,1) - p5(3,1) ) 5{
p(3,2) = p(3,2) + s(38,3) N
" €2 tl3 0 Table 5 Formula 3 %
$(39,3) = s(37,2) * ( pl(3,2) - p5(3,2) ) E
P(2,2) = p(2,2) + s(39,3) ;

pni tlt2 O Table 5 Formula |

s(41,3) = s(4i,2) * (1. = pl(3,1) - pl(3,2)



* = P3(2,3,3) - p4(3) - pb(3) )

c
P(3,2) = p{3,2) + s(«1,3)
C = = = = = m = = e e m e e .. e m e a . e m -~ - = =
c t3 tit2 O Tavle 5 Formula 2
c
s(42,3) = s(41,2) * ( pl(3,1) - p5(3,1) )
c
p(3,2) = p(3,2) + s(42,3)
C = = = m = = = = = -~ m -~ - m-ma-me e mm - - - -
c phi tlt2t3 O Table 5 Formula 3 - —
c
s(43,3) = s(41,2) * ( pi(3,2) - p5(3,2) )
c
P(3,2) = p(3,2) + 5(43,3)
C = = = = m = e e e e e m e e s e e mt e e e e - = - -
c star O Table 5 Formula 4
c
§(65,3) = s5(63,2) * q4(3)
* +5(1,2) * ( p3(3,1) + p5(3,2) + p6(3) )
* + s(17,2) * ( p5(3,1) + p5(3,2)
* + p3(1,3,1) + po(3) )
* +s(5,2) * ( p5(3,1) + p5(3,2)
* + p3(1,3,2) + p6(3) )
* + s(21,2) * ( p5(3,1) + p5(3,2)
* + p3(1,3,3) + p6(3) )
* + s(33,2) * ( p5(3,1) + p5(3,2)
* + p3(2,3,1) + p6(3) )
* +s(9,2) * ( p5(3,1) + p5(3,2)
* +p3(2,3,2) + p6(3) )
* + s(al,2) * ( p53(3,1) + p5(3,2)
* + p3(2,3,3) + po(3) )
* +s8(25,2) * ( p5(3,1) + p5(3,2)
* + p3(1,3,1) + p3(2,3,2) + p6(3) )
* + s(37,2) * ( p5(3,1) + p5(3,2)
* + p3(1,3,2) + p3(2,3,1) + pb(3) )
c
p(3,4) = p(3,4) + s(65,3)
p(3,8) = p(3,8) + s(65,3)
p(3,9) = p(3,9) + s(65,3)
€ = = = = = = = = m . .- m - - .- - . —-——-——a— -
c phi phi 1 Table 5 Formula 5
c
s(1,6) = s(1,2) * p4(3) +s(1,5) * ( 1. - pl(3,1)
* - pl(3,2) - p6(3) )
c
p(3,3) = p(3,3) +s(1,6)
p(3,7) = p(3,7) + s(1,6)
p(3,9) = p(3,9) + s(1,6)
C m = = = = = = e e e == e e e e e - - mm - m - === =
< t3 pni | Table 5 Foraula 6
d
5(2’0) = S(lys) * ( P1(311) = P5(3,1) )
c

p(3,5) = p(3,5) + s(2,6)
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v\ p(3,7) = p(3,7)

Y, p(3'9) = p(3;9)

i c phi t3 1 Taple 5
c

E 5(4,6) = s(1,5) * ( pl(3,2)

" ¢

.:\‘ p(3,5) = p(3,5)

~ p(3,7) = p(3,7)

P p(3,9) = p(3,9)

- c t2 pni 1 Table 5

p(3,5) = p(3,5)
p(3,7) = p(3,7)
p(3,9) = p(3,9)

s(2,6)
s(2,6)

Formula 7

P5(3,2) )

§(3,6)

s(3,6)

s(3,6) -

Formula 5

s§(5,6) = s(5,2) * p4a(3) +s(5,5) * ( 1. - pl(3,}1)
- pl(3,2) - p3(1,3,2) - p6(3) )

s(5,6)
5(5,6)
s(5,6)

s(6,6) = s{5,5) * ( pl(3,1)

p(3,5) = p(3,5)
p(3,7) = p(3,7)
p(3,9) = p(3,9)

Formula 6
p3(3,1) )
s(6,6)

s(6,6)
s(6,6)

Table 5
s(7,6) = s(5,5) * ( pl(3,2)
p(3,3) = p(3,5)

p(3,7) = p(3,7)
p(3,9) = p(3,9)

Formula 7

p5(3,2) )

s(7,6)
s(7,6)
$(7,6)

Table 5

Formula 5

s(9,6) = s5(9,2) * p4(3) +s(9,5) * ( 1. - pl(3,1)
- pl(3,2) - p3(2,3,2) = p6(3) )

p(3,5) = p(3,5) + s(9,6)
p(3,7) = p(3,7) + s(9,6)
P(3,9) = p(3,9) + s(9,6)

- e o e e e w w e e e e wr e e e e w W e e W o o wm e

Table 5
s(10,6) = s(9,5) * (
p(3,5) =

p(3,7) =
p(Ji9) =

Formula 6

pl1(3,1) - p5(3,1) )

p(3,5) + s(10,6)
p(2,7) + s(102,6)
p(3,9) + s(1J,6)

Table 5

Formuia 7
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s(ll,6) = s(9,5) *

~

pl(3,2) - p5(3,2) )

P(3,5) = p(3,5) + s(ll,6)
p(3,7) = p(3,7) + s(l1,6)
p(3,9) = p(3,9) + s(11,6)

c tl pni 1 Table 5 Formula 5

s(17,6) = s(17,2) * p4(3) + s(17,5) * ( 1. - pl(3,1)
* - pl(3,2) - p3(1,3,1) - p6(3) ) -

p(3,5) = p(3,5) + s(17,6)
p(3,7) = p(3,7) + s(17,6)
p(3,9) = p(3,9) + s(17,6)

c tlt3 phi 1 Table 5 Formula 6

s(18,6) = s(17,5) * ( pl(3,1) = p5(3,1) )

p(3,3) = p(3,5) + s(18,6)
pi{3,7) = p(3,7) + s(18,96)
p(3,9) = p(3,9) + s(18,06)

c tl t3 1 Table 5 Formula 7
s(19,0) = s(i7,5) * ( pl(s,2) = p5(3,2) )

p(3,5) = p(3,5) + s(19,6)
p(3,7) = p(3,7) + s(19,6)
p(3,9) = p(3,9) + s(19,6)

c tic2 pni 1 Table 5 Formula S5

s(21,6) = s(21,2) * p4(3) + s(21,5) * ( 1. - pl(3,1)
* - pl(3,2) - p3(1,3,3) - p6(3) )

P(3,5) = p(3,5) + s(21,6)
p(3,7) = p(3,7) + s(21,6)
p(3,9) = p(3,9) + s(21,6)

c tie2e3 pni 1 Table 5 Formula 6
s(22,6) = s(21,5) * ( pl(3,1) - p5(3,1) )

p(3,5) = p(3,5) + s5(22,6)
p(3,7) = p(3,7) + 8(22,6)
p(3,9) = p(3,9) + s(22,0)

c tict2 t3 1 Table 5 Formula 7
s$(23,6) = s(21,5) * ( pl(3,2) - p5(3,2) )
p(3,3) = p(3,5) + s(23,0)

p(3,7) = p(3,7) + s(23,6)
P(3,9) = p(3,9) + s5(23,6)
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c tl t2 1 Table 5 Formula 5
§(25,6) = s(25,2) * p4(3) + s(25,5) * ( 1. = pl(3,1)
* - pl(3,2) - p3(1,3,1) - p3(2,3,2) - po(3) )
e .
p(3,5) = p(3,5) + s(25,6)
p(3,7) = p(3,7) + 8(25,6)
p(3,9) = p(3,9) + s(25,6)
C =~ = = = = = = m - m - mm .o . A e = - —-.=—e—— - = -
c tled t2 1 Table 5 Formula 6 -
c
s(26,6) = s(25,5) * ( pl(3,1) - p5(3,1) )
c
p(3,5) = p(3,5) + s(26,6)
pP(3,7) = p(3,7) + s(26,6)
p(3,9) = p(3,9) + s(260,6)
C = = = = e - mm e - - m e - mm — - m - —— -~ =
c tl t2t3 1 Table 5 Formula 7
c
s(27,0) = s5(25,5) * ( pl(3,2) = p5(3,2) )
c
p(3,5) = p(3,5) + s(27,6)
p(3,7) = p(3,7) + s(27,6)
p(3,9) = p(3,9) + s(27,6)
C = = m = = = = - m . m - ... —m. . —————— = =
c phi ¢l 1 Table 5 Formula 5
c
§(33,6) = s(33,2) * p4(3) + s(33,5) * (1. - pl(3,1)
* - pl(3,2) - p3(2,3,1) - p6(3) )
c
p(3,5) = p(3,5) + s(33,6)
p(3,7) = p(3,7) + s8(33,6)
p(3,9) = p(3,9) + s(33,6)
C m = m = = - m - - - mm—e-m— - - == - == -
c 3 tl 1 Table 5 Formula 6
c
s(34,6) = s(33,5) * ( pl(3,1) - p5(3,1) )
c
p(3,5) = p(3,5) + s(34,6)
p(3,7) = p(3,7) + s(34,6)
p(3,9) = p(3,9) + s(34,6)
C = = == = = = - = e - = —mm .. - . m - - — = - - = =
c phi tle3 1 Table 5 Formula 7
c
§(35,6) = 5(33,5) * ( pl(3,2) - p5(3,2) )
c
p(3,5) = p(3,5) + s(35,6)
p(3,7) = p(3,7) + s(35,6)
P(3,9) = p(3,9) + s5(35,6)
C = = = = = m = e e m e e e e mm e mm e === === =
c t2 ¢l 1 Table 5 Formula 5
c
s(37,6) = s(37,2) * p4(3) + s(37,5) * ( 1. = pl(3,1)
* - pl(3,2) - p3(1,3,2) - p3(2,3,1) - po(3) )
60
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c
p(3,5) = p(3,5) + s(37,0)
p(3,7) = p(3,7) + s(37,0)
p(3,9) = p(3,9) + s(37,0)
C = =~ = = = = = m . - m e m - m = e m o m —m = = - =
c t2t3 tl 1 Table 5 Formula 6
c
s(38,6) = s(37,5) * ( pl(3,1) - p5(3,1) )
c
p(3,5) = p(3,5) + s(38,6) -
p(3,7) = p(3,7) + s(38,6) -
p(3,9) = p(3,9) + s(38,6)
c ——————————————————————————————
c t2 tltl3 1 Table 5 Formula 7
c
s(39,6) = s(37,5) * ( pi(3,2) - p53(3,2) )
c
p(3,5) = p(3,5) + s(39,6)
p(3,7) = p(3,7) + s(39,6)
p(3,9) = p(3,9) + s(39,9)
C = = mm e e - . mmm e e === === - =
c phi tlt2 1 Table 5 Formula 5
c
s(41,6) = s(41,2) * p4a(3) +s(41,5) * ( 1. - pl(3,1)
* - pl(3,2) - p3(2,3,3) - p6(3) )
c
p(3,5) = p(3,5) + s(41,6)
p(3,7) = p(3,7) + s(4l,6)
p(3,9) = p(3,9) + s(41,6)
C = = = = = = = = e m - e = mmm -, === m = m =~ =~
C t3 tle2 | Table 5 Formula 6
© s(42,6) = s(41,5) % ( pl(3,1) - p5(3,1) )
c
p(3,5) = p(3,5) + s(42,6)
p(3,7) = p(3,7) + s(42,6)
PL3,9) = p(3,9) + s(42,0)
C = = — = m = = = - = e e e e m . m—.m == mmm - —— = - =
N pni  tlel2t3 | Table 5 Formula 7
c
s(43,0) = s(41,5) * ( pl(3,2) - p5(3,2) )
c
p(3,5) = p(3,5) + s5(43,6)
p(3,7) = p(3,7) + s(43,6)
p(3,9) = p(3,9) + s(43,6)
C = = = = = = = m - e == m . — = - = m = - = - . == —
c star 1 Table 5 Formula 8
c

$(65,6) = s(65,2) * p4(3) + s(65,5)
s(1,5) * ( p5(3,1) + p5(3,2) + p6(3) )
s(17,5) * ( p5(3,1, + p5(3,2)
+ p3(1,3,1) + p6(3) )
+85(3,5) * ( p5(3,1) + p5(3,2)
+ p3(1,3,2) + po(3) )
+5(21,5) * ( p5(3,1) + p33,2)

%* * X X ¥ X
4+
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+ p3(1,3,3) + p6(3) ) .
+ 5(33,5) * ( pS(3,1) + p5(3,2 1
+ p3(2,3,1) + po(3) )
+s(9,5) * ( p5(3,1) + p5(3,2) f
+ p3(2,3,2) +po(3) ) -
s(41,5) * ( p5(3,1) +p5(3,2) ’
+ p3(2,3,3) +p6(3) )
+ s5(25,5) * ( p5(3,1) + p5(3,2) + p3(1,3,1)
+ p3(2,3,2) +p6(3) )
+s(37,5) * ( p5(3,1) + p5(3,2) + p3(1,3,2) \

2y,

]

»

* X F N X ¥ X F X X X
+
wau I S0 A4

)
.
.

p(3,6)
p(3,7)

p(3,6) + s(65,6)
p(3,7) + s(65,6)
p(3,8) p(3,8) + s(65,6)
p(3,9) p(3,9) + s(63,6)
ptot = p(3,1) = p(3,2) + p(3,3) + p(3,4) +p(3,5) + p(3,6)
if( abs( 1. - ptot ) .gt. .000VOl ) write (*,100) ptot
100 format(' sum of DEPENDENT probabiiities for 3 bursts is ',f10.7)
- return
end
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subroutine pil

*kkkkx calculate state probabilities for first burst **x&xx
ARKAXRKRRKKKRKA XX XXk *k XX INDEPENDENT EVENTS**%%kkAkkkkAkkAARkXAX*

implicit real*8 (a-n, o-z) .
common pl(3,2), p3(2,2:3,3), pé4(3), p5(3,2), p(6,9), p6(3),

* p9(3,10), pl0(3,10), pli(3,2), pl2(2,2:3,3),

* ql(3,2), q3(2,2:3,3), q4(3), q3(3,2), q6(3),

* s5(65,6), t(65,6), nis(2), isink(2,10) -

qlq2 = ql(1l,1) * ql(1,2) * q6(l)

plq2 = ( pl(l,1) = p5(1,1) ) * ql(1,2) * q6(l)

p2ql = ( pl(1,2) = p5(1,2) ) * ql(l,1) * q6(1l)

plp2 = ( pl(i,1) = p5(L,1) ) * ( pl(l1,2) - p5(1,2) ) * q6(1)

o ;n; -p;i— 5 S Ea;l; ; i _F;r;uza-l --------
t(l,1) = qlqg2 * q4(l)
p(l,1) = p(l,l) + t(l,1)
Y Table 6 Formula 2
t(l7,1) = plq2 * qa«(1)
p(l,2) = p(1,2) + t(17,1)
o ;n; —tI —O ----- ;a;l; ; i -F;r;u;a-3 --------
t(33,1) = piql * g4a(l)
p(l,2) = p(1,2) +t(33,1)
R faole 6  Formula 6
t(49,1) = plp2 * q4(l)

p<l,2) = p(l,2) + t(49,1)

t(65,1) = q4(l) * ( L. - q5(1,1) * q5(1,2) * q6(l) )

p(l,4) = p(l,4) + t(65,1)
p(1,8) = p(1,8) + t(65,1)
p(l,9) = p(1,9) + t(65,1)

- e e m e o e e e e e e e W e W wm e em e e e e e s o e e =

pni  pni 1 Table 6 Formula 6
t(l,e) = qlq2 * pa(l)
p(1,3) = p(1,3) + t(l,4)

pl,7) = p(1,7) + t(l,4)
p(l,9) = p(1,9) + t(l,4)
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C ——————————————————————————————
c tl phi 1 Table 6 Formula 7
c
t(i7,4) = plq2 * paf{})
c
p(1,5) = p(1,5) + ¢(i7,4)
p(1,7) = p(1,7) + t(17,4)
P(},9) = p(1,9) + t(17,4)
c ——————————————————————————————
c phi tl 1 Table 6 Formula 8 -
c
t(33,4) = p2ql * p4a(l) -
c
p(1,5) = p(l,5) + t(33,4)
p(1,7) = p(1,7) + t(33,4)
p(1,9) = p(1,9) + t(33,4)
C ——————————————————————————————
c tl tl 1 Table 6 Formula 9
c
t(e9,4) = plp2 * pi(l)
c
p(1,5) = p(1,5) + t(49,4)
p(1,7) = p(1,7) + t(49,4)
P(1,9) = p(1,9) + £(49,4)
C = = = = m e e e e e e m m m - - m = .= . — - - - -
c * ] Table 6 Formula 10
c
t(65,4) = p4a(l) * ( 1. - q5(1,1) * q5(1,2) * q6(l) )
c
p(lab) = p(lré) + t(65’4)
p(l,7) = p(l,7) + t(65,4)
p(1,8) = p(1,8) + t(€5,4)
p(1,9) = p(1,9) + t(65,4)
C = = = = = = e e o e e e e = m e = = e - - — — = - — = -

ptot = p(l,1) + p(l,2) + p(1,3) + p(l,4) + p(1,5) + p(1,6)
if ( abs( l. - ptot ) .gt. .0000OL )write(*,10U)ptot
100 format(' sum of INDEPENDENT probabilities for 1 burst is ',f10.7)
return
end

64

= . e e e, - P . PO L P R DI . R
LA e Ut AL D Y T T IV AP I N T S . .
R CRIETEAE N T L L R A S YA VP VWA T VLT T T P veTe v




subroutine pi2

B

P RS VY ST Y O«

C ;
c *kkkx* culculate stat? propabilities for second burst **x&kxx
C RhkkkkAkkhkAkxkhkxkkhkkk*kkk [ NDEPENDENT EVENTS % % % v d s % v s 5 s sk % % sk sk &k % & f
C }
\ implicit real*8 (a-h, o-z) ’ $
. common pl(3,2), p3(2,2:3,3), p4(3), p5(3,2), p(6,9), p6(3), :
* p9(3,10), pl0(3,10), pl1(3,2), pl2(2,2:3,3), <
* ql(3,2), q3(2,2:3,3), q4(3), q5(3,2), q6(3), -
* 5(65,6), t(65,6), nis(2), isink(2,10)
N C T T T T T T T T T T TS rT TS s ST TS s s T A
. qlq2 = ql(2,1) * ql(2,2) * q6(2) -
plq2 = ( pl(2,1) = p5(2,1) ) * ql(2,2) * q6(2) o
: p2ql = ( pl(2,2) - p5(2,2) ) * ql(2,1) * q6(2) :
- pip2 = ( pl(2,1) = p5(2,1) ) * ( pl(2,2) - p5(2,2) ) * q6(2) =
R e et R S I I il :
c phi pni 0 Table 6 Formula 1 -
) t(1,2) = t(l,i) * qlq2 * q4(2) j
-~ C S
¥ p(2,1) = p(2,1) + t(1,2) :
I e e S el -
c t2 pni O Table 6 Formula 2 “
c '\
t(3,2) = t(l,1) * plq2 * q4(2) a
C :
. p(2,2) = p(2,2) + t(5,2) .
C = = = e = e e m m e = m e m .- — — . = m - mm—— .= - -
- c phi t2 O Table 6 Formula 3
: c
. t(9,2) = t(l,1) * p2ql * q4(2)
» c R
- p(Z,Z) = P(i,z) + :(9)2) .
C = = = = = = = = - = = = == =@ =7 = & =D @ &=~ == =a=- ;
- c t2 t2 0 Table o Formula 4 i
. c .
t(13,2) = t(l,1) * plp2 * q4(2) _
c -
p(2,2) = p(2,2) + t(13,2) f
C ------------------------------ i
c tl pni O Table 6 Formula 1
c
t(l17,2) = t(l7,1) * qlq2 * q3(1,2,1) * q4(2)
1 "
p(2,2) = p(2,2) + t(17,2) -
c ——————————————————————————————
c tlt2 phi O Table 6 Formula 2
I
t(21,2) = t(17,1) * plq2 * q3(1,2,1) * q4(2)
¢ -
. p(2,2) = p(2,2) + t(21,2) ;
C ——————————————————————————————
5 c tl t2 v Table 6 Formula 3 :
. c .

t(25,2) = t(l7,1) = p2ql * q3(1,2,1) * q4(2)




P(2,2) = p(2,2) + £(25,2)

tle2 t2 © Table b Formula 4

t(29,2) = t(17,1) * plp2 * q3(1,2,1) * qu(2)
P(2,2) = p(2,2) + £(29,2)

phi tl O Table 6 Formula 1

t(33,2) = t(33,1) * qlq2 * q3(2,2,1) * q&4(2)
p(2,2) = p(2,2) + t(33,2)

t2 tl O Table 6 Formula 2

t(37,2) = t(33,1) * plq2 * q3(2,2,1) * q4(2)
p(2,2) = p(2,2) + t(37,2)

pni «tlt2 O Table 6 Formula 3

t(sl,2) = t(33,1) * p2ql * q3(2,2,1) * q4(2)
p(2,2) = p(2,2) + t(4l1,2)

t2 tlt2 O Table 6 Formula 4

t(45,2) = t(33,1) * plp2 * q3(2,2,1) * q4(2)
P(2,2) = p(2,2) + t(45,2)

tl tl O Table 6 Formula 1

t(49,2) = t(49,1) * qlq2 * q3(1,2,1) * q3(2,2,1)

p(2,2) = p(2,2) + t(49,2)

t(53,2) = t(49,1) * pilq2 * q3(1,2,1) * q3(2,2,1)

p(2,2) = p(2,2) + t(53,2)

tl tle2 O Table 6 Formula 3

t(57,2) = t(49,1) * p2ql * q3(1,2,1) * q3(2,2,1)

P(2,2) = p(2,2) + t(57,2)

tled c¢le2 O Table 6 Formula 4

t(ol,2) = t(49,1) * plp2 * q3(1,2,1) * q3(2,2,1)
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p(2,2) = p(2,2) + t(61,2)

v e
o

C ——————————————————————————————
c * 0 Table 6 Formula 5
c >
. t(035,2) = q4(2) * ( £(65,1) X
* +t(l,l) * (1. = q5(2,1) * q5(2,2) * q6(2) ) Q
* +t(17,1) * ( 1. = q5(2,1) * q5(2,2) * q3(1,2,1) * q6(2) ) .
* + t(33,1) * (1. - q5(2,1) * q5(2,2) * q3(2,2,1) * q6(2) )
* + t(49,1) * (1. - q5(2,1) * q5(2,2) B _
* * q3(1,2,1) * q3(2,2,1) * q6(2) ) ) N
c —_—— .".
. p(2,4) = p(2,4) + t(65,2) -
% p(<¢,8) = p(2,8) + t(65,2) ~
X P(2,9) = p(2,9) + t(65,2) R
C = = == == = == - e m- - -me. = - .em - - - -
c phi pni 1 Table 6 Formula 6
Cc ..
A t(1,3) = qlq2 * ( t(l,1) * p4(2) + t(1,4) ) iy
. c .
’ p(2,3) = p(2,3) + t(l,3) X
g p(2,7) = p(2,7) + t(l,5) -
. p(2,9) = p(2,9) + t(1,5)
i S e e A Sttt .
. N t2 pni 1 Table 6 Formula 7 N
) c
: £(5,5) = pla2 * ( t(l,1) * p4(2) + t(1,4) )
=l c
p(2,5) = p(2,5) + t(5,5)
p(2,7) = p(2,7) + t(5,5)
p(2,9) = p(2,9) + t(5,5)
C ——————————————————————————————
c phi t2 1 Table 6 Formula 8
c
t(9,5) = p2ql * ( t(l,1) * pa(2) + t(l,4) )
c
p(2,5) = p(2,5) + t(9Y,5)
p(2,7) = p(2,7) + t(9,5)
p(2,9) = p(2,9) + t(9,5)
C = = = = = = = e ..t e e e . e . e . . - - - - - »
c t2 t2 1 Table 6 Formula 9 .
' .
t(13,5) = plp2 * ( t(l,1) * p4(2) + t(1,4) ) X
c .
P(2,5) = p(2,5) + t(13,5) :
p(2,7) = p(2,7) + t(13,5) N
p(2,9) = p(2,9) + t(13,5)
4 C = = = = = = = ® =™ @ @ @ - -, ., e = - . = - - = - - - e - - '-:
c tl phi 1 Table 6 Formula 6 -
c

t(17,5) = qlq2 * q3(1,2,1) * { e(17,1) * p4(2) + t(17,4) )

p(2,5) = p(2,5) + t(17,5)
p(2,7) = p(2,7) + t(17,5) E
p(2,9) = p(2,9) + t(l17,5) -




&
N [N
) c tit2 phi 1 Table 6 Formula 7 ?
! c
£(21,5) = plq2 * q3(1,2,1) * ( c(l7,1) * p4a(2) + t(17,4) ) >
A c ;
p(2,5) = p(2,5) + t(2l,5) ) ﬁ
p(2,7) = p(2,7) + t(21,5)
p(2,9) = p(2,9) + t(21,5) ’
» C = = = = = & @ @& = = = - . e E-mee- e - W W oEm e om e e E om = = -
c tl t2 1 Table 6 Formula 8 -
c
t(25,5) = p2ql * q3(1,2,1) * ( c(17,1) * p4(2) + t(17,47 7
c
p(2,5) = p(2,5) + t(25,5)
p(2,7) = p(2,7) + t(25,5)
p(2,9) = p(2,9) + t(25,5)
C = = = = = = = m e e e e e e e e e m e e e e e e e == = B
c tlt2 €2 1 Table 6 Formula 9
- c
- t(29,5) = plp2 * q3(1,2,1) * { t(l7,1) * p&4(2) + t(l7,4) )
. c .
: p(2,5) = p(2,5) + t(29,5) i
\ P(2,7) = p(2,7) + t(29,5)
- P(2,9) = p(2,9) + t(29,5) .
- R T T T -
-~ c phi tl 1 Table 6 Formula 6 i
:' c ’
Y t(33,5) = qlq2 * q3(2,2,1) * ( t(33,1) * p4(2) + t(33,4) )
C .
p(2,5) = p(2,5) + t(33,5) -
p(2,7) = p(2,7) + t(33,5) 5
p(2,9) = p(2,9) + t£(33,5) N
c t2 tl 1 Table o Formula 7 B
c
t(37,5) = plq2 * q3(2,2,1) * ( t(33,1) * p4(2) + t(33,4) )
. c ‘
- P(sz) = P(zys) + t(37)5) -
, p(2,7) = p(2,7) + t(37,5) )
) p(2,9) = p(2,9) + t(37,5)
C ——————————————————————————————
c phi tlt2 | Table 6 Formula 8
c
t(4l1,5) = p2ql * q3(2,2,1) * ( t(33,1) * p4a(2) + t(33,4) )
c R
P(2,5) = p(2,5) + t(41,5) .
P(2,9) = p(2,9) + t(4l,5) Byt
C = = = = = = ™ = . - e e .= .. ... e, ® === .- e-e- - ~
c £2 tle2 1 Table 6  Formula 9 N
c .4
t(45,5) = pip2 * q3(2,2,1) * ( t(33,1) * p4(2) + t(33,4) ) =
c

p(2,5) = p(2,5) + t(45,5) -
p(2,9) = p(2,9) + t(45,5) e
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tl ¢l 1 Table 6 Formula 6

t(49,5) = qlq * q3(1,2,1) * q3(2,2,1)
* * (£(49,1) * p4(2) + t(49,4) )

P(Z,5) = p(2,5) + t(49,5)
P(2,7) = p(2,7) + t(49,5)
P(2,9) = p(2,9) + t(49,5)

tle2 tl 1 Table 6 Formula 7 -

t(53,5) = plg2 * q3(1,2,1) * q3(2,2,1)
* * (e(49,1) * p4(2) + t(49,4) )

p(2,5) = p(2,5) + £(53,5)
p(2,7) = p(2,7) + t(53,5)
p(2.9) = p(2,9) + £(53,5)

- e wm w wm em am em em w mm e e o e e e e = e e s o mm e e = em =

t(57,5) = p2ql * qi3(l,2,1) * q3(2,2,1)
* * (t(49,1) * pa(2) + t(49,4) )

p(2,5) = p(2,5) + t(57,5)
p(2,7) = p(2,7) + t(57,3)
p(2,9) = p(2,9) + t(57,3)

- e e e m Em e e e o w e e e e e e e e e M e e e o - -

tle2 tle2 1 Table 6 Formula 9

t(6l,5) = plp2 * q3(1,2,1) * q3(2,2,1)
* * (£(49,1) * p4(2) + t(49,4) )

p(2,5) = p(2,5) + t(6l,5)
p(2,7) = p(2,7) + t(6l,5)
p(2,9) = p(2,9) + t(6l,5)

- e w wm em m e e e W e m w e e w e e e = e wm e = e w e o =

* | Table 6 Formula lu

t(65,5) = t(65,1) * p4(2) + t(65,4)
+ ( t(l,1) * p4(2) + t(l,4) )
q5(2,1) * q5(2,2) * q6(2) )
+ ( t(17,1) * p4(2) + c(17,4) )
q5(2,1) * q5(2,2) * q3(1,2,1) * q6(2) )
+ ( t(33,1) * p4a(2) + t(33,4) )
q5(2,1) * q5(2,2) * q3(2,2,1) * q6(2) )
+ ( t(49,1) * p4(2) + t(49,4) )
q5(2,1) * q5(2,2) * q3(1,2,1) * q3(2,2,1) * q6(2) )

* (1.

* (1.

* (1.

* % % % % ¥ X *

*(1-

p(Z,6)
p(2,7)

p(2,6) + £(65,5)
pt2,7) + t(65,5)
+
+

p(2,8) = p(2,8)
p(2,9) = p(2,9)

ptot = p(2,1) + p(2,2) + p(2,3) + p(2,4) + p(2,5) + p(2,6)
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if( abs( }. - ptot ) .gt. .00000l ) write (*,100) ptot
. 100 rformat(' sum of INDEPENDENT probabilities for 2 bursts is ',f10.7) ;
. return

end
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subroutine pi3

c *
¢ **%%% calculate state probabilities for third burst *#xxx% <
C AARRKKRKKKRKRAXRA AR [NDEPENDENT EVENTSA Rk ks sksksk ok sk ot sk ok ot 5k ok ok 0 )
c
implicit real*38 (a-h, o-z) B ]
common pl(3,2), p3(2,2:3,3), p4(3), p5(3,2), p(6,9), p6(3), :
* p9(3,10), pl0(3,10), pll(3,2), pl2(2,2:3,3), K
* ql(3,2), 93(2,2:3,3), q4(3), 95(3,2), q6(3),
. * g(65,6), t(65,6), nis(2), isink(2,10) : -

. C — = = = = = = = - - e m e = e m = e m e — = — - = o g
qlq2 = ql(3,1) * ql1(3,2) * q6(3) -
¥ plq2 = ( pl(3,1) - p5(3,1) ) * qi(3,2) * q6(3) -
, P29l = ( pl(3,2) - p5(3,2) ) * ql(3,1) * q6(3) S
2 plp2 = ( pl(3,1) = p5(3,1) ) * ( pl(3,2) - p5(3,2) ) * q6(3) '
q346 = q5(3,1) * q5(3,2) * q6(3) -
A e T .
y c phi pni O Table 6 Formula 1 -
} c -
t(l,3) = t(l,2) * qlq2 * q4(3) -
[ c -

| p(3,1) = p(3,1) + t(l1,3)
. e Sttt T
v c t3 phi O Table 6 Formula 2 :}
s c :

t(2,3) = t(1,2) * plq2 * q4(3) :;

p(3,2) = p(3,2) + t(2,3)

% e et 3 0 Table 6  Formula 3

‘ £(3,3) = t(1,2) * p2ql * q4(3)

- p(3,2) = p(3,2) + £(3,3) i
_ c oo Table 6  Formula 4 :
3 : t(4,3) = t(l1,2) * pip2 * q4(3) E?
. ‘ p(3,2) = p(3,2) + t(4,3)

e t2 pni 0 Table 6  Formula 1

¢ €(5,3) = £(5,2) * qlq2 * q4(3) * q3(1,3,2)
: ‘ p(3,2) = p(3,2) + t(5,3)

e t2es phi 0  Table 6  Formula 2 z

C

t(6,3) = t(5,2) * plq2 * q4(3) * q3(1,3,2)

p(3,2) = p(3,2) + t(6,3)




t(7,3) = t(5,2) * p2qi * q4(3) * q3(1,3,2)

: P(3,2) = p(3,2) + t(7,3)
¢ 23 63 0 Table 6 Formala &
© t(8,3) = £(5,2) * plp2 * q4(3) * ¢3(1,3,2)
© p(3,2) = p(3,2) + t(8,3)
¢ phi ez 0 Table 6 Formula 1
‘ t(9,3) = t(9,2) * qlq2 * q4(3) * q3(2,3,2)
: p(3,2) = p(3,2) + t(9,3)
c 320 Taleo  Formulaz
© t(10,3) = v(9,2) * plgl * q4(3) * q93(2,3,2)
‘ p(3,2) = p(3,2) + t(10,3)
¢ phi €2c3 U Table 6 Formula 3
¢ t(ll,3) = £(9,2) * p2ql * q4(3) * q3(2,3,2)
- p(3,2) = p(3,2) + c(il,3)
i ¢ €3 25 0 Table 6 Formula 4
E ‘ t(l2,3) = t(9,2) * plp2 * q4(3) * q3(2,3,2)
E ) p(3,2) = p(3,2) + t(l,3)
’ e ez o fable 6  Formula 1
:_'. ‘ t(13,3) = t(13,2) * qlq2 * q4(3) * gq3(1,3,2) *
: p(3,2) = p(3,2) + (13,3
¢ c23 c2 0 Table 6  Formula 2
¢ t(l4e,3) = t(13,2) * plq2 * q4(3) * q3(1,3,2) *
) p(3,2) = p(3,2) + t(14,3)
¢ t2 c23 0 Table 6  Formula 3
‘ t(l15,3) = t(13,2) * p2ql * q4(3) * q3(1,3,2) *
) p(3,2) = p(3,2) + t(l5,3)
¢ taes 203 0 Table 6 Formala 4
Cc

t(l6,3) = t(13,2) * plp2 * q4(3) * q3(1,3,2) *
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p(3,2) = p(3,2) + t(lo,3)

S e e em e e e o e e w e e e W e e e em T e an o an e e w e e o o e

¢ tl pni O Table 6 Formula 1

t(17,3) = t(17,2) * qlq2 * q4(3) * q3(1,3,1)

‘ p(3,2) = p(3,2) + t(17,3)
¢ tic3 pni O Table o Formula 2 -
‘ t(18,3) = £(17,2) * plq2 * q4(3) * q3(1,3,1) o
) p(3,2) = p(3,2) + t(18,3)
c el o Table 6  Formula 3
: ‘ t(lv,3) = t(17,2) * p2ql * q4(3) * q3(1,3,1)
f - p(3,2) = p(3,2) + £(19,3)
¢ tle3 3 0 Table 6 Formula &
) £(20,3) = t(17,2) * plp2 * q4(3) * q3(1,3,1)
‘ p(3,2) = p(3,2) + t(20,3)
¢ iz pni O Table 6 Formala 1
‘ £(21,3) = t(21,2) * qlq2 * q4(3) * q3(1,3,3)
) p(3,2) = p(3,2) + t(21,3)
¢ tlc2cs phi O  Table 6 Formula 2
‘ t(22,3) = t(21,2) * plq2 * q4(3) * q3(1,3,3)
: P(3,2) = p(3,2) + t(22,3)
¢ tic2 t3 0 Table 6 Formula 3
: : t(23,3) = t(21,2) * p2ql * q4(3) * q3(1,3,3)
- ) p(3,2) = p(3,2) + t(23,3)
¢ tiezs €3 0 Table 6 Formula 4
‘ t(24,3) = t(21,2) * plp2 * q4(3) * q3(1,3,3)
N ‘ p(3,2) = p(3,2) + t(26,3)
- e ez o Table 6  Formula I

t(25,3) = t(25,2) * qlq2 * q4(3) * q3(1,3,1) * q3(2,3,2)

e 8t 20 TARM R e i Mt b e S S e i e e i
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p(3,2) = p(3,2) + t(25,3)

e tle3 c2 0 Table s formulaz -
‘ £(26,3) = £(25,2) * plq2 * q4(3) * g3(1,3,1) * q3(2,3,2) z
‘ p(3,2) = p(3,2) + t(26,3) .
¢ tl t2¢3 0 Table 6  Formula 3 ]
© t(27,3) = £(25,2) * p2ql * q4(3) * q3(1,3,1) * q3(2,3,2) — :
‘ p(3,2) = p(3,2) + t(27,3) .
¢ tlt3 c2c3 0 Table 6  Formula 4
¢ £(28,3) = £(25,2) * plp2 * q4(3) * q3(1,3,1) * ¢3(2,3,2)
¢ p(3,2) = p(3,2) + t(28,3)
¢ tic2 €2 o Tale 6  Formula i
‘ £(29,3) = t(29,2) * qlq2 * q4(3) * q3(1,3,3) * q3(2,3,2) ;
: p(3,2) = p(3,2) + t(29,3) -
¢ cle2e3 €2 0 Table 6 Formula 2 ‘
© £(30,3) = £(29,2) * plq2 * q4(3) * q3(1,3,3) * q3(2,3,2) i'
: p(3,2) = p(3,2) + t(30,3) 8
e o Tmmes memns T :
‘ t(31,3) = £(29,2) * p2ql * q4(3) * q3(1,3,3) * q3(2,3,2) N
‘ p(3,2) = p(3,2) + t(31,3) N
¢ tlears c2e3 0 Tale 6 rormala 4 ]
¢ t(32,3) = £(29,2) * plp2 * q4(3) * q3(1,3,3) * q3(2,3,2)
‘ p(3,2) = p(3,2) + t(32,3) N
¢ bt el o Table 6  Formsla 1 1
‘ t(33,3) = t(35,2) * qlq2 * q4(3) * q3(2,3,1) {;
: p(3,2) = p(3,2) + £(33,3) f
e A e R N ‘¢
c t3 tl v Table o Formula < h
¢ t(36,3) = t(33,2) * plq2 * q4(3) * q3(2,3,1) :d
- p(3,2) = p(3,2) + £(34,3) 'E
2
" g



Table 6 Formula 3
t{35,2) * p2ql * q4(3) * g3(2,3,1)
p(3,2) = p(3,2) +t(35,3)
tlel Table 6 Formula 4
t(33,2) * plp2 * q4(3) * q3(2,3,1)
P(3,2) = p(3,2) + t(36,3)
Table 6 Formula 1
t(37,2) * qlq2 * q4(3) * q3(1,3,2)

p(3,2) = p(3,2) +t(37,3)

t(37,2) * plg2 * qu4(3) * q3(1,3,2)
p(3,2) = p(3,2) + t(38,3)
t2 tle3 Table 6 Formula 3
t(37,2) * p2ql * q4(3) * q3(1,3,2)
p(3,2) = p(3,2) + £(39,3)
Table 6 Formuia 4
t(40,3) = t(37,2) * plp2 * q4(3) * q3(1,3,2)
p(3,2) = p(3,2) + t(40,3)
Table 6 Formula 1
t(44,2) = €£(41,2) * qlq2 * q4(3) * q3(2,3,3)
p(3,2) = p(3,2) + t(4l,3)
tle2 O Table 6 Formula 2
£(42,3) = £(41,2) * plq2 * q4(3) * q3(2,3,3)
p(3,2) = p(3,2) + t(42,3)

phi tlt2e3 O Table 6 Formula 3

t(e3,3) = t(41,2) * p2ql * qu(3) * q3(2,3,3)

p(3,2) = p(3,2) + t{«3,3)




c t3 cle2e3 0 Table 6 Formula 4

¢ t(44,3) = t(41,2) * slp2 * q4(3) * q3(2,3,3)

- ¢ P(3,2) = p(3,2) + t(446,3)

! ¢ 2 tic2 0 Table & Formala i
‘ t(45,3) = t(45,2) * qlq2 * q4(3) * ¢3(1,3,2) * ¢3(2,3,3) -
‘ p(3,2) = p(3,2) + t(45,3) T
¢ t2e3 tle2 0 Table 6 Formula 2
‘ t(46,3) = £(45,2) * plq2 * q4(3) * q3(1,3,2) * q3(2,3,3)
- p(3,2) = p(3,2) + t(46,3)
¢ t2 ciezs o Table 6 Formula 3
‘ t(47,3) = £(45,2) * p2ql * q4(3) * q3(1,3,2) * q3(2,3,3)
‘ p(2,2) = p(3,2) + t(47,3)
c 263 ticee3 O Taole o Formula 4
‘ t(48,3) = t(45,2) * plp2 * q4(3) * ¢3(1,3,2) * q3(2,3,3)
‘ P(3,2) = p(3,2) + t(48,3)

: e Lo Table 6 Formula 1
‘ t(49,3) = t(49,2) * qlq2 * q4(3) * q3(1,3,1) * gq3(2,3,1)
‘ p(3,2) = p(3,2) + t£(49,3)
¢ 13 o1 0 Tavle 6 Formusz
‘ t(50,3) = t(49,2) * plg2 * q4(3) = q3(1,3,1) * q3(2,3,1)
: p(3,2) = p(3,2) + t(50,3)
¢ el tie3 0 Table 6 Formula 3
¢ t(51,3) = £(49,2) * p2ql * q4(3) * q3(1,3,1) * q3(2,3,1)
¢ p(3,2) = p(3,2) + r(51,3)
¢ tic3 cles 0 Table 6 formela 4
‘ £(52,3) = t(69,2) * plp2 * q4(3) * q3(1,3,1) * ¢3(2,3,1)
‘ p(3,2) = p(3,2) + t(52,3)
¢ tie2 o1 0 Tavie s Formala 1
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’ i t(33,3) = t(53,2) * qlq2 * q4(3) * q3(1,3,3) * q3(2,3,1) E
) P(3,2) = p(3,2) + £(53,3) .
i o ;12223— ;1- 8 S ;a;l; ; o ;o;m;l; ; ------- i
‘ £(54,3) = t(53,2) * plg2 * q4(3) * q3(1,3,3) * q3(2,3,1) E
‘ p(3,2) = p(3,2) + t(54,3) o ) !
¢ cic2 cles 0 Table 6 Formula 3
Cc

t(55,3) = t(53,2) * p2ql * q4(3) * q3(1,3,3) * q3(2,3,1)

P(3,2) = p(3,2) + £(55,3)

? ¢ cic2cd cies o Tevle o Formala &
- ) €{30,3) = £(53,2) * plp2 * q4(3) * g3(1,3,3) * ¢3(2,3,1) .
: : p(3,2) = p(3,2) + £(56,3) !
: ¢ ¢l tie2 0 tavle 6 Formala 1
: - £(57,3) = t(57,2) * qlq2 * q4(3) * q3(1,3,1) * q3(2,3,3) ;
) p(3,2) = p(3,2) + t(57,3) |
' ¢ tlc3 tlc2 O Table 6 Formala 2
: t(58,3) = t(57,2) * plq2 * q4(3) = q3(1,3,1) * g3(2,3,3) r

2]
. -

p(3,2) = p(3,2) + t(58,3)

¢ tl cle2s 0 Taple 6 Formela 3
‘ £(59,3) = t(57,2) * p2ql * q4(3) * q3(1,3,1) * q3(2,3,3)
: P(3,2) = p(3,2) + t(59,3) |
c ties cleed O Table 6 Formala 4
‘ £(60,3) = t(57,2) * plp2 * q4(3) * q3(1,3,1) * q3(2,3,3)
: p(3,2) = p(3,2) + t(60,3) !
: ¢ cic2 ctlez 0 lable 6 Formala 1
‘ t(61,3) = t(61,2) * qlq2 * q4(3) * q3(1,3,3) * q3(2,3.3) :
- p(3,2) = p(3,2) + t(61,3) i
e tlias tic2 0 Tlable o Formala 2
3 C
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£(62,3) = t(61,2) * plq2 * q4(3) * q3(1,3,3) * q3(2,3,3)

Ay "- LIPS AP - "’- - . ﬂ'- .‘q ~ ‘- Ta O ." . LR
PRt SN VLR A A B BN I T W W Welt R B W S SN

P(3,5) = p(3,5) +~ t(2,6)
p(3,7) = p(3,7) + t(2,6)
p(3,9) = p(3,9) + t(2,6)

78

c
p(3,2) = p(3,2) + c(62,3)
C = = = = = = e e e e e e m e e e e e e e - - = =
c tlc2 «¢clt2td O Table 6 Formula 3
c
t(63,3) = t(61,2) * pqu * q4(3) * q3(1’3)3) * q3(2y3o3>
c
p(3,2) = p(3,2) + ¢(63,3)
€ = = = o~ m m - . e e e e m e e e e m— = e — = - -
c tlt2t3 tlec2e3 O Table 6 Formula & -
c
t(64,3) = t(61,2) * plp2 * q4(3) * q3(1,3,3) * q93(2,3,3)
c
p(3,2) = p(3,2) + t(64,3)
C = = = = m = e e m e e e e e e m - = - - — = = - - -
c * 0 Table b6 Formula 5
(o4
t(65,3) = q4(3) * ( t(63,2)
* + t(l,2) * ( l. - q5q6 )
* +t(5,2) * ( l. - q596 * q3(1,3,2) )
* +t(9,2) * (1. - q5q6 * q3(2,3,2) )
* + t(13,2) * ( 1. - g5q6 * q3(1,3,2) * q3(2,3,2)
* + t(l7,2) » { 1. = g5q6 * q3(1,3,1) )
* +t(21,2) * ( 1. - q596 * q3(1,3,3) )
* + t(25,2) * ( l. - q5¢q6 * q3(1,3,1) * q3(2,3,2)
* +t(29,2) * ( 1. ~ g5q6 * q3(1,3,3) * q3(2,3,2)
* + t(33,2) * (1. - q5q6 * q3(2,3,1) )
* +t(37,2) * (1., - q5q6 * q3(1,3,2) * q3(2,3,1)
* + t(al,2) * (1. - qg596 * q3(2,3,3) )
* + €(45,2) * ( l. - q596 * q3(1,3,2) * q3(2,3,3)
* + t(49,2) * (1. - q596 * ¢3(1,3,1) * q3(2,3,1)
* +t(53,2) * (L. - q5g96 * q3(1,3,3) * q3(2,3,1)
* + t(57,2) * (1. - q5q6 * q3(1,3,1) * q3(2,3,3)
* + t(6l,2) * ( 1. - q596 * q3(1,3,3) * q3(2,3,3)
c
p(3,4) = p(3,4) + t(65,3)
p(3,8) = p(3,8) + t(65,3)
p(3,9) = p(3,9) + t(65,3)
C = = m = = = mmm e e - e e m e e e e === m m = - - o
c phi phi 1 Table 6 Formula 6
c
t(l,6) = qlq2 * ( t(l1,2) * p4(3) + t(l1,5) )
c
p(3,3) = p(3,3) + t(1,6)
p(3,7) = p(3,7) + t(l,6)
p(3,9) = p(3,9) + t(1,6)
C ——————————————————————————————
c t3 phi 1 Table o Formula 7
c
t(2,0) = plg2 * ( t(l,2) * p4(s) + t(1,5) )
c
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phi t3 | Table 6 Formula 8
t(3,0) = p2ql * ( £(1,2) * p4(3) + t(1,5) )

P(3,5) = p(3,5) + t(3,6)
p(3,7) = p(3,7) + t(3,6)
p(3,9) = p(3,9) + t(3,6)

t(4,6) = plp2 * ( t(l,2) * p4(3) + t(1,5) )

p(3,5) = p(3,5) + t(4,6)
p(3,7) = p(3,7) + t(4,6)
p(3,9) = p(3,9) + t(4,6)

ts pni 1 Table 6 Formula o

t(3,0) =qlq2 * q3(1,3,2) * ( t(5,2) * p4(3) +

p(3,5) = p(3,5) + t(5,6)

p(3,7) = p(3,7) + t(5,6)

p(3,9) = p(3,9) + t(5,6)
t2t3 pni 1 Table 6 Formula 7

t(6,6) = plq2 * q3(1,3,2) * ( t(5,2) * p4(3) +

p(3,5) = p(3,5) + t(6,6)
p(3,7) = p(3,7) + t(6,6)
p(3,9) = p(5,9) + t(6,6)

t2 t3 1 Table 6 Formula 8
t(7,0) = p2ql * q3(1,3,2) * ( t(5,2) * p4(3) +

p(3,5) = p(3,5) + t(7,6)
p(3,7) = p(3,7) + t(7,6)
p(3,9) = p(3,9) + t(7,6)

- e et e s e o e s e w wr e Er = e em ar e Er e e e e e e e e -

t2t3 t3 1 Table 6 Formula Y

t(8,6) = plp2 * q3(1,3,2) * ( t(5,2) * pa(3)

+

p(3,5) = p(3,5) + t(8,6)
p(3,7) = p(3,7) + t(38,6)
p(3,9) = p(3,9) + t(8,6,

pni ¢l 1 Tabie 6 Formula o

tl9,0) = qlq2 * §3(2,2,2) * ( t(9,2) * p4a(3)

+

pe2,5) = p(3,3) + t(Y,6)
p(3,7) = p(3,7) + t(9,b)
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p(3,9) = p(3,9) + t(9,6)

t(lo,6) = plq2 * q3(2,3,2) * ( t(9,2) * p4a(3) + t(9,5) )_
P(3,5) = p(3,35) + t(10,6)

P(3,7) = p(3,7) + t(10,6)
P(3,9) = p(3,9) + £(10,6) _

- em e e e e s e e e e W Em en S W W A e e W s w em W em A e e

t(l1,6) = p2ql * q3(2,3,2) * ( t(9,2) * p4(3) + t(9,5)

N

p(3,5) = p(3,5) + t(ll,6)
p(3,7) = p(3,7) + c(11,6)
p(3,9) = p(3,9) + c(11,6)

- e e e e e me wm e e e wm wm wm e W e em e e e o w e wm e = e =

t3 tit3d 1 Table 6 Formula 9
t(12,6) = plp2 * q3(2,3,2) * ( t(9,2) * p4a(3) + t(9,5) )

p(3,5) = p(3,5) + t(l2,6)
p(3,7) = p(3,7) + t(l2,6)
p(3,9) = p(3,9) + t(12,6)

- e wm wm e e as s e e am e o e e W m e em e W e e wm = e me e o e

t2 t2 1 Table 6 Formula 6

t(l3,6) = qlqZ * q3(.+,3,2) * q3(2,3,2)
* (t(l13,2) * p4(3) + t(i3,5) )

p(3,3) = p(3,5) + t(13,6)
p(3,7) = p(3,7) + t(13,6)
p(3,9) = p(3,9) + t(13,6)

t2t3 2 | Tapble 6 Formula 7

t(le,6) = plql * a3(1,3,2) * q3(2,3,2)
* (e(l13,2) * p4(3) + t(13,5) )

p(3,5) = p(3,5) + t(l4,6)
p(3,7) = P(397) + t(l4,6)
p(3,9) = p(3,9) + t(l4,0)

- e m wm e e ew wr e e em s wm em e M W m mm a dm e e o e em wm w em e

t2 t2t3 1 Table 6 Formula 8

t(15,5) = p2ql * q3(1,3,2) * q3(2,3,2)
* (£(13,2) * p4(3) + t(13,5) )

p(3,5) = p(3,5) + t(l5,6)
p(3,7) = p(3,7) + t(l5,6)
p(3,9) = p(3,9) + =(15,6)

t2t3 tlie3 | Table 6 Formula Y .
"
7
80 2
-.‘
. ‘-‘

V. e e e e e e e e e e e e e e e T e e e

et e "~“.~“.r" PRTSTN ST M B S S S A AR R T AT M TP T TR TR T




0o 00

t(16,6) = plp2

* q3(1,3,2) * q3(2,3,2)
* (t(l3,2) * p4(3) +

p(3,5) = p(3,5) + t(16,6)
p(3,7) = p(3,7) + t(l6,6)
P(3,9) = p(3,9) + t(l6,6)

t(l13,5) )

Table 6 Formula 6

* ¢3(1,3,1)
* (e(17,2) * p4(3) +

p(3,5) = p(3,5) + t(17,6)
P(3,7) = p(3,7) + t(17,6)
p(3,9) = p(3,9) + t(17,6)

t(17,57 7

*
tl phi 1
t(l7,6) = qlq2

*
tit3 phi 1

Tapble 6 Formula 7

* q3(1,3,1)
* (t(l7,2) * pa(3) +

p(3,5) = p(3,5) + t(18,6)
p(3,7) = p(3,7) + t(18,6)
p(3,9) = p(3,9) + t(18,6)

t(17,5) )
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Table 6 Formula 8

* q3(1,3,1)
* (t(17,2) * p4(3) +

p(3,3) = p(3,5) + t(19,6)
p(3,7) = p(3,7) + t(19,6)
p(3,9) = p(3,9) + t(l9,6)

t(17,35) )

Table 6 Formula 9

* q3(1,3,1)
* ( t(l7,2) * p4(3) +

p(3,5) = p(3,5) + t(20,90)
p(3,7) = p(3,7) + t(20,6)
p(3,9) = p(3,9) + t(20,6)

t(17,3) )

tlt2 phi 1

t(21,6) = qiq2

* q3(1,3,3)
* (e(2l,2) * pé4(3)

+

p(3,5) = p(3,5) + t(2l,s)
p(3,7) = p(3,7) + t(2l,6)
p(3,9) = p(3,9) + t(ll,6)

t(21,5) )

- e e e m w m e wm W e @ W e e @ e wm e e m e W = W w = owm = -

tlelt3 pni 1

t(22,6) = plg2

Table b Formula 7

* q3(1,3,3)
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* (t(21,2) * p4a(3) + t(21,5) )

p(3,5) = p(3,3) + t(22,6)
p(3,7) = p(3,7) + t(22,6)
p(3,9) = p(3,9) + t(2,6)

tle2 t3 1 Table 6 Formula 8

t(23,6) = p2ql * q3(l1,3,3) -
* (t(21,2) * p4(3) + (21,5 )

P(3,5) = p(3,5) + t(23,6)
P(3,7) = p(3,7) + t(23,6)
p(3,9) = p(3,9) + t(23,6)

- e e o wm wm em me e E am e e W e e wm W w W W a ar s e e m e e

tle2t3 t3 1 Table 6 Formula 9

t(24,0) = plpZ * q3(1,3,3)
* (£(21,2) * p4(3) + t(21,5) )

P(3,5) = p(3,5) + t(24,56)
p(3,7) = p(3,7) + t(24,6)
p(3,9) = p(3,9) + t(24,6)

t(25,6) = qlq2 * q3(1,3,1) * q3(2,3,2)
* (t(25,2) * p4(3) + t(25,5) )

p(3,5) = p(3,5) + t(25,6)
p(3,7) = p(3,7) + t(25,6)
p(3,9) = p(3,9) + t(25,6)

tlt3d ¢2 1 Table 6 Formula 7

t(20,6) = plq2 * q3(1,3,1) * q3(2,3,2)
* (t(25,2) * p4(3) + t(25,5) )

p(3,5) = p(3,5) + t(26,6)
p(3,7) = p(3,7) + t(26,6)
p(3,9) = p(3,9) + t(26,6)

- e am e e e e e W e e e o e M e e Em e wm = e o e o wm e = -

tl e2t3 1 Table 6 Formula §

t(27,6) = p2ql * q3(1,3,1) * q3(2,3,2)
* (£(25,2) * p4(3) + t(25,5) )

p(3,5) = p(3,5) + t(27,6)
p(3,7) = p(3,7) + t(27,6)
p(3,9) = p(3,9) + t(27,6)

- e Em wa o e ww m e ey e e e s s o e W e we m e e e e e = e

tled t2e3 1 Taple 6 Formulia 9 -—

t(28,6) = plpd * q3(1,3,1) * q7(Z,3,2)
* (e(25,2) * pa(3d)
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p(3,5) = p(3,5) + t(28,6)
p(3,7) = p(3,7) + t(28,6)
p(3,9) = p(3,9) + t(28,6)

Table 6 Formula 6

£(29,6) = qlq2 * q3(1,3,3) * q3(2,3,2)

* (£(29,2) * p4(3)

P(3,5) = p(3,5) + t(29,6)
p(3,7) = p(3,7) + t(29,6)
p(3,9) = p(3,9) + t(29,6)

tlt2t3 t2 1

t(30,6) = plqg2

Table 6 Formula 7

* q3(1,3,3) * q3(2,3,2)
* (e(29,2) * pa(3)

p(3,5) = p(3,5) + t(30,6)
p(3,7) = p(3,7) + t(30,6)
p(3,9) = p(3,9) + t(30,6)

+ t(29,5) )

tlt2 tit3 1

t(31,6) = p2ql

* q3(1,3,3) * q3(2,3,2)
* (£(29,2) * p4(3)

p(3,5) = p(3,5) + t(31,6)
p(3,7) = p(3,7) + t(31,6)
p(3,9) = p(3,9) + t(31,6)

+ t£(29,5) )

tleltd t2tl

1

Table 6 Formula 9

t(32,6) = plp2 * q3(1,3,3) * q3(2,3,2)

* (t(29,2) * p4(3)

p(3,5) = p(3,5) + t(32,6)
p(3,7) = p(3,7) + £(32,6)
p(3,9) = p(3,9) + t(32,6)

+ t(29,5) )

t(33,6) = qlq2

Table 6 Formula 6

* q3(2,3,1)
* (c(33,2) * p4a(3)

p(3,5) = p(3,5) + t(33,6)
P(3,7) = p(3,7) + t(33,6)
P(3,9) = p(3,9) + t(33,6)

+ t(33,5) )

t(34,6) = plg2

Table 6 Formula 7

* q3(2,3,1)
* (e(33,2) * p4(3d)

+ t(33,5) )

AN SR

AT P Ta SRR R e




DRI R Nt b R e

p(3,5) = p(3,3) + t(34,6)
p(3,7) = p(3,7) + t(34,6)
p(3,9) = p(3,9) + t(34,6)

S5 4G Te YIS
0

c
. t(35)6) = qul* q3(213,1)
", * * (t(33,2) * p4(3) + ©(33,5) )
c -_—
! p(3,5) = p(3,5) + t(35,6) -
- P(3,7) = p(3,7) + £(35,6)
- p(3,9) = p(3,9) + £(35,6)
" C = = = = = = m - = . e - e e e mm = m .= - — .= .. = =

t3 tle3d 1 Table 6 Formula 9

t(36,5) = plp2 * q3(2,3,1)
* * (£(33,2) * p4a(3) + t(33,5) )

p(3,3) = p(3,5) + t(36,6)
p(3,7) = p(3,7) + t(36,6)
p(3,9) = p(3,9) + t(36,6)

- es o an e wr e am w wr e wE wm am M E ar am W @ an e e W e o e -

t2 ¢l 1 Table 6 Formula ©

t(37,6) = qlq2 * q3(1,3,2) * q3(2,3,1)
* * (e(37,2) * p4(3) + t(37,5) )

p(3,5) = p(3,5) + t(37,6)
p(3,7) = p(3,7) + t(37,6)
p(3,9) = p(3,9) + t(37,6)

- e et em o s e mm o am ek am em e e wm am e e e o A we v W e w =

t2td tl 1 Table 6 Formula 7

t(38,6) = plg2 * q3(1,3,2) * q3(2,3,1)
* * ( t(37,2) * p4(3) + £(37,5) )

p(3,5) = p(3,5) + t(38,6)
p(3,7) = p(3,7) + t(38,6)
p(3,9) = p(3,9) + t(34,6)

- em Er e e e eh e @ e ey E W = wr e e S e e e e e e e = w e =

t2 tcltd 1 Table 6 Formula 8

t(39,6) = p2ql * q3(1,3,2) * q3(2,3,1)
* * (t(37,2) * p4(3) + t(37,5) )

p(3,5) = p(3,5) + t(39,6)
P(3,7) = p(3,7) + t(39,6)
P(3,9) = p(3,9) + t(39,6)

- e e e w e w e e e Er e e W Em e s = e e e ® = e

t2t3 cled | Table 6 Formula 9

t(40,6) = plp2 * q3(1,3,2) * g3(2,3,1)
* * (t(37,2) * p4(3) + t(37,5) )

p(3,5) = p(3,5) + t(40,6)
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p(3,7) = p(3,7) + t(40,6)
p(3,9) = p(3,9) + t(40,6)

t(4l1,6) = qlq2

Table 6 Formula 6

* q3(Z,3,3) .
* (t(41,2) * p4(3) + t(41,5) )

p(3,5) = p(3,5) + t(41,6)
p(3,7) = p(3,7) + t(4l1,6)
p(3,9) = p(3,9) + t(41,6) -

- e e o wr e am wm e em w e @ e s E e e W We e e w e e s @ e e =

t(42,6) = plq2

Table 6 Formula 7

* ¢3(2,3,3)
* (£(41,2) * pa(3) + t(4l1,3) )

P(3,5) = p(3,5) + t(42,6)
p(3,7) = p(3,7) + t(42,5)
P(3,9) = p(3,9) + t(42,6)

phi tle2t3 1

t(43,6) = p2ql

Table 6 Formula 8

* q3(2,3,3)
* (e(4l,2) * pa(3) + t(4l,5) )

p(3,5) = p(3,5) + t(43,6)
p(3,7) = p(3,7) + t(43,6)
p(3,9) = p(3,9) + t(43,6)

- e am w Em am em wm E e e e e e am m e E e e e = wm wm e @ e e e

t(%4,6) = pip2

t2 tlt2 1

t(45,6) = qlq2

t2t3 tlt2 1

t(46,6) = plq2

Table o Formula 9

* q3(z,3,3)
* (t(4l,2) * p4(3) + t(4l,5) )

p(3,5) = p(3,5) + t(44,6)
p(3,7) = p(3,7) + t(44,6)
P(3,9) = p(3,9) + t(44,6)

Table 6 Formula 6

* q3(1,3,2) * q3(2,3,3)
* (t(45,2) * pa(3)

+

t(45,5) )

p(3,5) = p(3,5) + t(45,6)
p(3,7) = p(3,7) + t(45,6)
p(3,9) = p(3,9) + t(45,6)

- e e wm wm e wm e wm m M @ wm wm w W = e s

Table 6 Formula 7

* q3(1,3,2) * q3(2,3,3)
* (£(45,2) * pa(3)

.*

t(45,5) )

p(3,5) = p(3,5) + t(46,6)
p(3,7) = p(3,7) + t(4b,6)
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p(3,9) = p(3,9) + t(46,6)

- e e e am m e em wf e e we e e e e e e e W W e o e e e e

t2 clt2e3 1 Table 6 Formula &

£(47,0) = p2ql * q3(1,3,2) * ¢3(2,3,3)
* (t(45,2) * p4(3) + t(45,5) )

P(3,5) = p(3,5) + t(47,6)
P(3,7) = p(3,7) + t(47,6)
P(3,9) = p(3,9) + c(47,6)

- . e e e e Em e W e e ek e wm W e wm e M E wm @ e W e e e E—

t2t3 tle2ed | Table 6 Formula 9

t(48,6) = plp2 * q3(1,3,2) * q3(2,3,3)
* (£(45,2) * p4(3) + t(45,5) )

p(3,3) = p(3,5) + t(48,6)
p(3,7) = p(3,7) + t(48,6)
p(3,9) = p(3,9) + t(48,6)

t(49,6) = qlq2 * q3(1,3,1) * q3(2,3,1)
* (£(49,2) * p4(3) + t(49,5) )

p(3,5) = p(3,5) + £(49,6}
p(3,7) = p(3,7) + t(49,6)
p(3,9) = p(3,9) + t(49,6)

- e e e e mm e e e ™ wm aw e e e e W e e wm e W e o e > A o =

tled ¢tl 1 Table 6 Formula 7

t(50,6) = plg2 * q3(1,3,1) * q3(2,3,1)
* (t(69,2) * pa(3) +t(49,5) )

p(3,5) = p(3,5) + t(50,6)
p(3,7) = p(3,7) + t(50,9)
p(3,9) = p(3,9) + t(50,6)

titd 1 Table 6 Formula B8

t(51,6) = p2ql * q3(1,3,1) * ¢3(2,3,1)
* (t(49,2) * p4(3) + £(49,5) )

p(3,5) = p(3,5) + t(51,6)
p(3,7) = p(3,7) + t(51,6)
p(3,9) = p(3,9) + t(51,6)

- et e wm Em e am am et e e e w w M e e em wm ™ mm e W e = e = -

tlt3d ¢lt3 1 Table 6 Formula 9

t(52,6) = plp2 * q3(1,3,1) * q3(2,3,1)
* (£(49,2) * p4(3) + t(49,5) )

p(3,5) = p(2,5) + t(52,0)
p(3,7) = p(3,7) + t(52,6)
p(3,9) = p(3,9) + t(52,6)
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tlt2 tl 1 Table 6 Formula 6

t(33,6) = qlq2 * q3(1,3,3) * q3(2,3,1)
* * (t(53,2) * pa(3)

P(3,5) = p(3,5) + t(53,6)
p(3,7) = p(3,7) + t(53,6)
P(3,9) = p(3,9) + t(53,6)

+

t(53,5) )

- an @ Em @ @ w e e W e @ e e e e e e W @ W N e @ e e e = -

tle2t3 el 1 Table 6 Formula 7

t(54,6) = plq2 * q3(1,3,3) * ¢3(2,3,1)
* * (t(53,2) * p4(3)

P(3,5) = p(3,5) + t(54,6)
P(3,7) = p(3,7) + t(54,6)
P(3,9) = p(3,9) + t(54,6)

+

tle2 tle3 1 Table 6 Formula 8
t(55,0) = p2ql * q3(1,3,3) * q3(2,3,1)
* * (t(53,2) * p4(3)

p(3,5) = p(3,5) + t(55,6)
p(3,7) = p(3,7) + t(55,6)
P(3,9) = p(3,9) + t(55,6)

+

t(53,3) )

tlt2t3 tle3 1 Table 6 Formula 9
t(50,6) = plp2 * q3(1,3,3) * q3(Z,3,1)
* * (£(53,2) * p4(3)

p(3,5) = p(3,5) + t(56,6)
p(3,7) = p(3,7) + t(56,6)
p(3,9) = p(3,9) + t(56,6)

+

t(53,5) )

tl tlc2 1 Table 6 Formula 6
t(57,6) = qlq2 * q3(1,3,1) * q3(2,3,3)
* * (t(57,2) * p4(3)

p(3,5) = p(3,5) + t(57,6)
p(3,7) = p(3,7) + t(57,6)
p(3,9) = p(3,9) + t(57,6)

+

t(57,5) )

tlt3 cie2 1 Table 6 Formula 7

t(58,6) = plq2 * q3(1,3,1) * q3(2,3,3)
* * (t(57,2) * pa(3)

p(3,5) = p(3,5) + t(38,6)
p(3,7) = p(3,7) + t(58,6)
p(3,9) = p(3,9) + t(58,6)

+

t(57,5) )
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c tl etlc2e3 1 Table 6 Formula 38
c
t(59,6) = p2ql * q3(1,3,!) * q3(%2,3,3)
* * (t(37,2) * p4(3) + t(57,5) )
c
p(3,5) = p(3,5) + t(59,6)
P(3,7) = p(3,7) + t(59,6)
p(3,9) = p(3,9) + t(59,6)
c ——————————————————————————————
c tltd tle2e3d 1 Table 6 Formula 9 B
c -
t(60,6) = plp2 * q3(1,3,1) * q3(2,3,3)
* * (£(57,2) * p4(3) + t(57,5) )
c
p(3,5) = p(3,5) + t(6U,6)
p(3,7) = p(3,7) + t(60,6)
p(3,9) = p(3,9) + t(60,6)
e
c tle2 tic2 1 Table © Formula 6
c
t(vl,6) = qlq2 * q3(1,3,3) * ¢3(2,3,3)
* * (t(6l1,2) * p4(3) + t(61,5) )
c
p(3,5) = p(3,5) + t(61,6)
p(3,7) = p(3,7) + t(61,6)
p(3,9) = p(3,9) + t(6l1,6)
C = m = = s e = mm - mmmmmm.. . ——m———. - =
c tle2e3 tig2 1 Table 6 Formula 7
c
t(62,6) = plq2 * q3(1,3,3) * q3(2,3,3)
* * (c(6l1,2) * p4(3) + t(61,5) )
c
p(3,5) = p(3,5) + t(62,6)
p(3,7) = p(3,7) + t(62,6)
p(3,9) = p(3,9) + t(62,6)
C == = = e e m - m e - - -~ - .. mm-m—-—— == — - =
c tle2 tle2tld 1 Table 6 Formula 8
c
t(03,6) = p2ql * q3(1,3,3) * q3(2,3,3)
* * (t(61,2) * p4a(3) + t(61,5) )
c
p(3,5) = p(3,5) + t(63,6)
p(3,7) = p(3,7) + t(63,6)
p(3,9) = p(3,9) + t(63,6)
C == == = = m - m .= e e - - . ... .- - -
c tle2e3 cle2ed 1 Table 6 Formula 9
c
t(64,6) = plp2 * q3(1,3,3) * q3(2,3,3)
* * (t(61,2) * p4(3) + t(61,5) )
c
p(3,5) = p(3,5) + t(64,6)
p(3,7) = p(3,7) + t(64,0)
p(3,9) = p(3,9) + t(64,06)
C ——————————————————————————————
c * ] Table 6 Formula 10
88
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+ (t(29,2) * p4(3)
* (1. - q5q6 * q3(1,3,3) * q3(2,3,2) )
+ ( L(33,2) * p4(3) + t(33,5) ) * ( l. ~ q5q6 * q3(2,3,1) )
£(65,6) = £(65,6) + ( t(37,2) * p4(3) + £(37,5) ) -

t(635,0) = t(65,2) * p4(3) + t(65,5)
* + (e(l,2) * p&(3) + t(1,5) ) * (1. - q5gq6 )
* o+ (t(5,2) * p4(3) + t(5,5) ) * ( l. = g5q6 * q3(1,3,2) )
*  + (£(9,2) * pa(3) + t(9,5) ) * ( 1. - q5q5 * q3{2.,3,2) )
* 4+ (e(i3,2) * pa(3) + t(13,5) ) .
* * (1. - g5q6 * q3(1,3,2) * q3(2,3,2) )
* o+ (t(17,2) * p4(3) + t(l7,5) ) * ( l. - gq5q6 * q3(1,3,1) )
* 4+ (t(21,2) * p4(3) + £(21,5) ) * ( 1. - g5¢6 * q3(1,3,3) )
*  + (t(25,2) * p4a(3) + t(25,5) ) -
* * (1. - q596 * ¢3(1,3,1) * q3(2,3,2) )
* + £(29,5) ) -
* (
* +

* * (1. - g5q6 * q3(1,3,2) * q3(2,3,1) )
* + ( t(41,2) * p4(3) + t(4l,5) ) * ( 1. -~ g5¢6 * q3(2,3,3) )
* + ( t(45,2) * p4(3) + t(45,5) )
* * (1. - q3396 * q3(1,3,2) * q3(2,2,32 )
* T t(49,2) * pu{3) + t(49,5) )
* * (1. - g5qo * q3(1,3,1) * q3(2,3,1) )
* + (t(53,2) * p4(3) + t(53,5) )
* * (1. - q5q96 * q3(1,3,3) * q3(2,3,1) )
* + ( £(57,2) * p4(3) + t(57,5) )
* * (1. - g5¢q6 * q3(1,3,1) * q3(Z,3,3) )
* + ( t(6l,2) * p4a(3) + t(61,5) )
* * (l. = q5q6 * q3(1,3,3) * q3(2,3,3) )
c
o p(3,6) = p(3,6) + t(65,6)
~ p(3,7) = p(3,7) + t(65,6)
"~ p(3,8) = p(3,8) + t(65,6)
N p(3,9) = p(3,9) + t(65,6)
. C = = = = = = === === = - =" s - m .- - s s s - -
ptot = p(3,1) + p(3,2) + p(3,3) + p(3,4) + p(3,5) + p(3,6)
J if( abs( l. - ptot ) .gt. .U000O0Ll )write (*,100) ptot
: 100 format(' sum of INDEPENDENT probabilities for 3 bursts is ',f10.7)
a return
: end
N
»

g The next page is blank.
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