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gAiIOEi'I $Y".S?';ililS I.

lSesn&r"d jjs.rei:lii'r.L
C ouhcr of iJ.;ti:cni:tl*r:.L S,&lu&lstlag

$ucheres b/Iionania

JIHSliIf,ngI:Lu*{

In Bereanu f'3f lirrs lntroeiuccri a ur;blrcnatical rnoetel of a nuclear
ei3qs r&ce bet';;on Stro.proilagonlsbs end lt rjiiff proved tbs6 dae io ER*

-SEoliljr-hJ-e ratlcjon falluscs'"*n l*.:*ge compu,bcri^ac6 sysLens for tjas$, c{fi&q.,,
Lysls as l:ieli as to s*ciucbion ln bl:o fri.6bt clurabiqns to b&rg;eto of
guclear Heai-'ons vohtclcs, 8nc nutn;c*s$!{e nucl-ean, $eai}oilft sysfien:s ner.=o
I 'n t iuo ln a sirgle ru,niomly.-.sc1f:eicbi.vasing c' '7s'dcm. A cr lbicerl ,  t ine f i*
of bi:e la0tcs a*s laenbill leri sush fil lut :elny fatl,urs (falso nuc1ear al*rn).
at a ttse b= 6iu I'eacis r,'rt$h prob*ci.3.1by 4 bo self-acblvab.ion ({u;leo.r ,
ua,r by emor). . , i.,,.. , ,i

"'- ' In Eereenu i2: bl:e nsdet'ui:ls ,furt}:cr cevelog;erj srnri,.m€CIslr.rres :de\,,! '
scd r.rhlch uuuld ninl,niro bhe probabl,Ligy of 'sellf-r:.cbivablori. A nore ,
detallcd lnterlrreta'clon of tbe mssl:enai;l*al nociel tu.,&erncr:,of ,pnesou,b i
'day nunlcor i ;ea:rons $lpbal syc*'enc anc cor::csi lon<3i-n; clocbrines Ls corr*. , ,
ts i .ned ln Borcanu l .X .  .

In 6he prccenb paper' , l t  is.si3oi jn bi iat bi :c rcsults ln [1], ,  anrj  t21
al.o si ;ni f lcC|n& for noro ; ;cneral lntcnrcsivo conplox syo.een,s,"wi: i l i :
$e call. -t*g$g,f*ij,fgggq$, arid Hirloh ciescr',1hCI siuu&bi.olrs often uob in
prasblco. t l :cn u.si"ng bi ic i ; r l t iai  in*erprc*ahlor of $h$ molielr  f io detcr-
atne bhe ,:r :ubabi l l t . r  oisbrlbut ioni funa$lon of stro t lno toths (f i rst)
sel.:flt:*ct1'vatlon of tho uorJ.d aucleer uea;:ons syston anQ anallrso the
effects of vi i r tous e.rns coni;rol  ncesurcs on hl i ls disbribubion. : . .

l. *ii{elii.$-.$Jq$$[

1"1""'jlo!,*i"L9.g*--q*g-gg{Lg*g"lplgg Le-,b sa(b), sa(b) be tro irliystcal ,: l:l
"o 'ps 'ceug ab t lno t  I  o i : .c l i  conl)o,recl  o i l  too sr :OJyeie$s'  Xror Ss(t) :g . : r : i
=(?i(b) '  i r t ( i ; ) )  

"  
L=! tz,  ot( t i )  c .nd r ' / t (b)  &re rcs;ecr ively i t - r , ,g2g

sclltgin! i:.uu ;xlgii#rgiril (:*:rLu) cuba;,'g icns of sr( b) . ,iaqh ;riep-
ponenb oi(t) '  t jg(b) *nu blro sys' i ;cnc sn(i) c&r) novo fron tne*.,uorno.I
state-*o-en "ggliyg[g$," sbutor ,;Jo nr!.'co 

-f,r(b) 
.for acti.vsbed.,.,;lx(.t]

and fiic r'"cLkg.*g.g is cl{};'ccirCIs by (U*-+ Tt) . 'r}icre ls a bss,&c

i
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dt f fe rencet ro tuebhu} ,oengr .q ! . lgsd&bndMparbsofs ,1 t ) .
tbus Sito opersbi.onal. sui:sysbon of $1(i;) Ls u.ctivnuecJ by e declslon
mellcer nl vrlto r:ay'cibhes tnLi;i.;ofis bi:e clcilvabioo of Oi(ii) lnsal;;on*
cienbly of fii:e silobo of $-{(b) I or &s & resuli of l;}re tp.nuen ru}.e. (})o
tbs l-rrfornabfon;rl subuysu8n of $1(t)r r ir lroo acbivab*OG-fl(f) urc.roly
lnd!.b&bos 5he acsl.vsri; i lon of j(t ;) o tA ir i ;roe pmYj.dee thc nooe$$as.y
tnfoc,neltl.on bo hi:e clecislon mrllcer on f,,or Lupf,erecnbing (l). $tryst* i
cr.I ly !11(b) contalns cr s;rsfsm crf 

" i ,r*o*"rvrhtcir 
col"Locbs tnfornab$.on \y'

abou$ t l lo sbate of S.i(*) o bogeblier w'Lblt: lneafis of trar"blnl; and Lnter*
preblng bhLs ir;"fornagfon (,r*t l i tsbancol l :nt noi; .neceesartlsrr & $oapu*
ter l ! :ed sysbcn) .

As a r*suLh of bh5.s treatnent of ,$.:tfcr.mc"t*on, l1tr(U) esn;pcrngri$.
tn hhe normri l  $ucrto er a'b,frpae pointe ln tLme c$n move i .nbo l i l re act ivCI
s,tabe 6l(b) e irhici i  ini l icaf ie sorrect;Ly orl  orroneouslyr,Jue, to a fert*",
luro of , ' i {1(t)  r  &o "&cf i"vat lor:" 'of $- i(b).  the act i"vert lon of l ;he I-n-
fornatloncrl  subsyrsten l fr(b) i l i lyr buE,nob neoo${rr}rt}y, lead Sc bi:s
bransibion of tbe oirorabional su!:*ysbq{*,. , , .c1(b) in""as *ct lvo sbabe .

l t e e X p r e $ s t b 1 s b y b i : e f o l i o u i n g , s c r g : } . ! " c a b l o n

(r)  (wi(r)  - t  st(b)).  q(r) +>(o1(b) -+ s1(r))  " i ;  , '  . '  ,
,  I lero Q1(b) Ls u, tosb vthlcbl v; l . th, i l  oosbuir: ,probni; l l tby,,  essrlres ' thr: ,& ,  ,

tbe.t lcslvat ion of iYlb [s not d'"ro to an orror, r ,rh!. ]e t t .r f  gtaudg for '  . i ,
TsB6tt .  Bused srr. tbls bcsb and (" j)  tho r leclslon ucriEzur:r DX &cti .v,&bo,,. .  : . , :
o i ( r )  o

i'Jo aEsuae the foli.o.wlng equlvaLe nce 'E

(2) (sx(r) -+ sl(b)) .<> (or(r)
f lhls poinbr r:ub t i rg.b Ot(t)  ls bhq"opcr*!;LonaL part tr f  Sf ( f t)

and onty lts acbivabf"on sa&es {nq'$!ve bhe aysscn ac a '.;i irols.,,

, Tlio -tgg{gp propcrl;y of, bho systens $t(b), 1*112 ls expressed
throu6b. tbe foLlouin$ lnpLlcrrb{on

(r)  (nr(s) Fr(r))€> (s j(b) - ,F 5J(b))  r  j f  , . .  ; .

Thls properby consollr l*be she bno s;sfous sx(u) r*bo & g}. i lLq
gygqgg s(b)= (s1(b)r sa(t)) fron'cho i;otnb oe vi"ei lr of . lg[tg*! igg
:Bo'Sir tirs ocbivatioa sr rt1(t) and 0i(t) n$y beilie dlfferent ric;;rcee,: :;,,;1;;

: '( ,ooe tLtr r [2] en,J nccblon 2 of, tho prcsen$ papcr). i ior. iover for glnir] l- ' lg
fytnq3'b lLe nobof ions Xrt  b l i ts  socbion vre cor:s ldcre<l  only ons aot ls , ;p,stabe.

1.? " $.e].t:*g.glg*F'.si"-g.L*Ltgiplp***rgnggg
Ae t ' le '  ncn'bto: ied &oovc, S(b) c&$ ba crct lvatod

_o{_g_ng_qf _b_o_ub of tl:c Ccciclon nal<ars Do, t=Ir2.
I -

by bbo 1ni4,l,*l i ; i .ve

i lu t  s ince  tbe  besb
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E(b) cioes not rule oub the eruoueors ncbl",,ahlon of sJlt dus ter,,&
f*:,tLure of. lts soilsors clr,/t.in<J o:f lbs nys8out of, iiseatlng ti:e nnforrnebion,
S(b) csn bo a*t i " 'v&ter l  v la (1) ,  (2) ,  (3)  uuo to &n smer tn cne of
bhs lnfonnationo,i" sui:synbesl$r r

iilb ce"lt f;.g3"i:*g."t*H,{Lq.Lq-A of Ulie ranccr,m nystens .S(t) a'o ,,; . .
btrse & r no ocbi.veri; lun l;(t;) **> S(r;) vla (t) ,  (e) r $) ,$-"o.,. ulElrout
t l ra <lot lbarnto i .n iEiablvo of  one of  Dj .n i *Lr2.  In b l tc  ! : rbcossr of  ,sc l f -y

$ctlvaaion (l). ,{st;y r*egulre []ie t:or:i5"nal pr*rblcipafilon of Oj (r*]bhougi:

autcnaL!,oi] nc,y rcpLece i.b) bub sueli pl,rb.iei.pntion doq:s no$ ir:i.biruf,e :

"bhe.scbiv&blcrn oj l  $(b)"  Ib ucrely f r i3, f i . l 's  bbe 'bandeff i  cor ic tb lon (5) . '  * , ; ,
., fl ie sel:l*iicbi-vr:,tion si:B occur ln u '*I"de varleby of tanrie* systtu:
reeulbttrg ilron ci vuri*uy of oci: ur&n.ccs sacii o,.s a f,;l lso nucleo,r ala,sllr. . '

$eneratcC b3' ti:e llu,rly lJa:r'ming $ysbcrn of one of Cv;o antagonicbio $uo
cloar txeai)$n$ nysi;enrrr to * uislr texpro'r ;abtou of ,sornoborlyls sui l lo by
cinnobbea pc,f,s{J&o

2a Tr\:Illl;li i{iJCbiiAil !,ijlAa}O:i5 $Yf,E)i,l$

2' trt, Itlgglgffgg"b.LaT*gi*.!&g-q},ii?g$!, I -leggag "g,vgg"ggg. sib'
'  Ottr i l ls r 1=L12 i)^ro resg:ecbivel;- i ito il i ihcr.,;r:ulsfi1c glob':l, nuelear .,;..,.i i,,
. tr+;&i)sils *;retemur,.the{r erubsyobens of nucleur uernl}ons itltb i;hetr doll-

vosli,&e'ans, and sor"l,.esponcitnli l i€rrty fJ&rot'$j Syobens (ur,lS)' Tho tsndom
.proparby t :anr: l .a,tes the , loctr lne " i f ,  under $uclcqr retUrick, re aei. ! .nte' t . '
$eo lSoren*u tA n t3l  for de$ai ls o;t  l r . lunch!.ng ioetr lnes snd bbe comgro-
slblon of , ,Ott cr,od l?ib In blr tct ! .nberproba$lon^ , i  * l

Accor-$l ig to bhe no*ablons of I  L ' l  l .et [Lo I  r ]=Lp o r r  be tho sr]-

, qucoce of rondcn fiX.raes cib xlrlcli {;no 
'Il iT-9, 

ti it r moves lnto,,onr) of :bhe
k(1)  asf lvc  $bato, r  f r l r ,b , ,  u tbh bhs pos l tS.ve 

-prob+bl t ib les. (o f  
$urs  1)

F lq ,  e* l r . . , r i r ( i )  1  !=11d.  ' I l re  &ceb t { ( "S}  o f  (3 . )  19 r ie f ined here v la  '

a fani!try of pieceiilce. c{l:nfibrxut funcL!.ons dEq(b) - 'I}re rif.l j lcionb Clre*
clcln6 licie (ij0t)- corrcslonrjint i;o ilt,ib (nricleer alrrrnr of dcgree q

ln Sf t elt cii:is t). fhc :J*'X ::*l.ccercnfis the iw:.ximu;: annount sf bi.nn
at tbo <jisg;osir:l o^r, biio riccision ns.iccr. D; I'or vcrif;i in$ if bl.,e nucj.crm
ai&rm ts not rius tc a ft*ifue^ro of btrc *ynlo* (a cli.rcuslslon o{ tbese
tyi>es of - f i l l lurcs:: l rased b.p an USA Congrcsslon$l i?oi iorb of lyuL i .s

i

csnbr:lncd Ln [1.1 ].
fho u0r { i iq(t)

(4) dlq( b) = . iri! {keKn I '

ne<l by
(

-  O t r  i l f  I

!s c:icftr

A;rC r l )

u h e r e  A  * , " { b ) ,  l r = 1 , r 1 . r  1 t .
tJ . r

ls the everaje dct lvory blne (t lmo bo raaeh
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t ts tuq3eto) cf ,  bho fr i$tost launcrier of ty,oo k tn Ojt ,  Kq l .s the

subsct of r  i ;yr:cs of i luncirer* of Oit  r  SLre *,cl lvat lsn of ahloit  !s

lnplieci by Hlo* ! rlnir $I i.s Slio fJ,ra[ .rcuu!"ri:d far acttvtrting ,OiS

lu rc ,La l i r . rb lcaJ

l cb  
{E i - }  ,  I ' t 1 l ;  s=*e l so , , s  } ru  L t r ' ; o "s * r i i r "encos  cac } r . -one  conps ' '

gec' $:f  leienULc+?"ly ci int r ibutcr is r ,r i iochu,*ulcal3.y !nr lcircncienh randon va*

r: lablcs, The r.u. Fl, ,  rcprcscnis bno Uirre ui: ich r ioLrld bc .*cqui.rc<i ab

? s T1-, to aiccover i f  the npeleo*t ei iesin ludtcr: ted b"rr Stn is,J,o,L$Lc

In cssc of r.r rc,r,i tlcblveblon of *jg birr: reallaasisn xln ,:of i;he

scrlr 5Ln !c i.nflnl*c end &rr ,, rcn frsn (J) oie ',11,11 be ax,fi:"viabed.

Jo ii le *"i:i;e"ri,rebeiui.or of bhe !;ani;eu sysi;*nr.s, $lt 1 l"=tsP of' bh{s

sect ion af(gi is i ; lvci :  i r ,y ( ,( ; i tn * d1.,(E)) > 0) and bhe rule of

ec,tlvation of Oit is (su1:posing SiierL erb filne Slo* t r lttr $as &c*'

t lvatcd)  ;

(r> (r 'r1. ---) i lh).((xtn * drq(E)) >,0) :=+ (0r= *+ 612).
. ' ' . 'Tirc) conci6,j-o"n;(5) undr)r r,;l:r.cli bircl , 'ect;!v*blou, of fdlt I.eaels .bc

tbe &sblvatkru o:fl Oit and cihich sortesponds to (L) t' '[n-i]rc "*gcler:"r
ile{}ijon$ cyetc:rs lntcri:rebeUlonrn,u:4,n9. blic foll.or'ri.ngt"i"f unde.r nucle*,"r--'..
attackl ci:ocir i;hu v*,lirllb;r of bhr: al,arro f;l:e nr*xilnun evallerble blnc be-

i"., for€ .rerballabir;; '1. Tl:ls is a vory cerui;irrns rula of u,cb!vabi:o:*.",,(,sec' tl+ri

ta j. 'or Leiuachlrr6 rulcs c'eivocutc,J nb Srrcnont ancl ts't,ff 't ine r;lth tlre

ultolc e;:;;rc*ch of ths m;lelrbo esiinate fr".oil behr"i fi i ic prol;.:[i l!hy cf
gelf-ec bivat i .ons

?,?, Iirg*+'Mg: stg
rt}co

i{iie &pi}roach auopbetl Xn tfl w{ich &s$ure# in*anlngfu} resultn raay

be sunrri,trlEcd ris folioris g .
..re,),'r ' io te.ko f.nbo consiiicreblsn only tiro nuln sourcefrt. of rando(ilnosfl

*nhcrent; in iViU a:id i:htrch i:ci:ordlng to ofiJiclal publlshed t*forurablon

D.j:oducc fulso truclcar nilarns! errors In ti ic soff,i isre of biis compuber
s;rsbcr:rs of il ib r t 'r:l lu*cn of, co*r;oncr:ts ot' lItt r

. .  j  b) Slnco t i :arc €rrc noU onou,; i :1:ur: I ! ,s i .rc<l r ju.ta on bhrse systemsr \ io '  '

tsr: ldo t tolrbirr icbic" i iypct i ie{reg, 1.or susi i  }rypt; i i :eocs uf i ich recl lrco F)robs.- , , ' ' i

bll l$ies.of orrors or i '. '*i,lurcs. llcnco t;c obbr.r,i.n a Lo',,rer bou::rJ on, U?i'€
probablLXi;y of self- l rct lvciblono ' ihen uc sl :rovl bi : i lb boccr,Ltse diO(t i) ' ; i .=113;

e=lr. . .rk( i .) . .  q{,q cecrei: .sln; fus:uiortsl  of b r ss cr rosrulb of, l i ;h€. i rr l ' r$

r{:co (neo i11 r-r: :<l  i2l  i lor cc$al ls),  bna.rc ls cr.  cr l i ; icaL Line hs',  cuc}: l
t i reb 

-any-Tutso 
t?uct"ear * larn 1r: $b ab u bi.rao b.= bo_ lcarJs Ss,, : ' isJe"Lf-

&ct lv{rbisn uith lrr :obrrbt l , tby ono r

s,nrl cu.r:Itbtl$lve
@ f u . : @ ] *

effecbr-,: or' *irr: urfris
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Ib [s alsg r:hovlu bl i* t  bocause t l)  the randon scqrroncoE t lo t  1*112

can 0er ilpir.i,o;iini.i i:;acl by i 'oi.srloi: errrive.l ;riocosser: [ ' i ] s'n$ i:r:nce bhe

fs,1$e nucre*r i"ir"iirrc,s ltr st, f,oi"Ioe ag*in a iroisscln procsfis I scc {'p.r

ln ,s i lo .$ge t51 ) .

2*i u S::!X&.' 
'Ibo s€Lno sr

den uystontsr "bsktng ln$o

ranloi l l l?CIsses r

sluriltls opprqaclies can be ueod for ,othgg. ban*

consicigrablc'n h}:el[r $pqctflc irel:avlour' eincl

jo ',{tji.I;ffi ir.LF*r'rC :lIV$ f l' fi $l

3,L..iggllgl*3iigjg, J,e5 x on itin u;'rival r*te oi, thc Poisf:on

proccss t{  ={t t t  b:0} ecca::dici5 bs r i i r tch U::c : fnlse nus: l .ear a}trrncj

bsrl ie plr :ca in- bi :o sysUeiir  56 o:f  sect irrn 2. Ti:e *sroQes$ i$ lstbbe

{rupcrposlt lon of tv;o r,oisqon l i roes$sos r 'oi l resenblng bhe err lverl 'counti ,nd

proccss67s of fulse nuclee,r al*r'ns In $lb e*nd $et , r':b!clt ln,;tnl+r* are .

dolsson pro, iessJen ' , , t i i ;h r:rr lv i tL,r i rbi :s I ,1.r ) .  2 .  ! |J i :cir  lnbcrerr lvel ' - i ; l res

t } f 6 l ' n t i , e ; . . e r : t l e i r 0 C I x p o n o n i ; l a 1 r a r r c i o m v c r r i a b } e s . 1 '
i ;e  deuobt  by t [  ,  f  =  teo,nsf ,  *ho i :o in te  tn  i : lmo. , !n .a  forsoeeb." r -o '

horlzoir gi :el :e eit  leaib one . of blre f l ' .nct, ic. ' ts dlq( b) r  Q,=[r "  
'  .  

" . l t ( l )  
r  : i ; ' . .  

.
l=&;p. hns.re,iluup (au6 bo i;i:e ubi:Lr:ynenb ,of fas$or srland ossr.er bo

bu,rge bs nuclcsy fiea.loil vaiilcles. fl:us i.n eo,cil ci. bhe i-r:tervei,t lbg*ge b ) r
'dn 

-(b) €rf ,o co:t ;bcintsr s*Y dl o 0 r ' iccrcl t ls lng tn, {  '  B}:e lntorvf is
- & Y

! . i l 1 . , , t ) a r . e n . } a g u r e d l , n n ' r u , - s " o f y e e r o , o V c . 3 . t t ' e E . a . t i g s . ! . l ! e . ' s i : l ' ' } 1
[ iGrcj]ore' l l t . . t : ]qa0'fo]Ioi :n rclS, i ice diq(b) by c: ' rsban0s 

^ 
dI. I" .  r  s '  i 'n*

dj.cabln$ & ,'suuiril iby p*rlod" o:f tbe gfi;Hf bine bo rcach eaclr s,i;ti 'alr

tarljobs by biic nuctoc.r \te&pons: veblcios consbtt:ubtng Olo !n tlierb Fo-

r lot l  or '  uine.

7o2n iifg*!iqg*g$!"ll .t tlya[Lgns f1e nhaLl conpubo no"T the lrr'o-

bailiLicy <ii*l;rib;ii ion oi 'r;l ic ii.r.i ie ui:l;i i se].S*ti.c{;ivli0ion bsiL;e plncoo

,fii ls fi j.mer i$ tha sun of intcrerrlval blnes of ei.l ful,go nuclear alarns

i;hici :  pxccee,.. led bba r:el f-crcbivirUlon. thu' nt inber. '  of guci. l  l i tberaff iv*L

f**o" i" a ::u::don vr:r:iair}e Ii irith F{ t{ =$}= p.U u,r:cl pD = ouV 
-} 

,

ghore tr. i.s the l.-rob*o'i}!b,X'-51,oi; 6I f€I1s0 nuclcaf-alarn lcacls to self-

acti-v*Ulorro 1;i:1lc':. v = {-6'",' 1* t}:e grroh*blttby t}]r.lb bhe slc"rm is cel]od

off efber { |r :coverlng thr.r t  Lb [s cue bo en e3.fQxr

Suppafie ;e -;b.on*: iccr oae f*tne nuqloan al$rn t  n bhe . j lobei l  syobcu

S*. :l 'rora 'j.L. r* tl l l; ire alarfir bakr.'s irlu,ce,ln SaS i'riUlt irrobabil!"ty

in trO and , t2, iii bh probai:lllby X, z\ -r . Ib Ls easll'y seen fros--f}
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?  k ( i )
v = 7,r .  F,  5 Frq ) i  Fi(diqs).

i= l  ( ; - !

vr te  reca l l  uhab l r l ( " )  is  bhe probabi t i i ;y  d igbr ibut lon funcblon of
bhe  rndepender :b  l t l enb ica l r y  c i i s r r l i r r - r i ; ed  r r v . * .  

{5 in }  ,  i = l r z . .
'  f i re  b i rne unbi l  t ] re  ( r i rs t )  ser f , *act ivabion u. , ,  ls  g i .ven by bhe

sun uiti: a rr:ndom nur:ber of tr:rmg i 
u

bhab

(6)

Q)

(e)

Ut = ,Yr,  + X.+ . . . *Xg

Tlhero  X l rX2 l  r  j r '  a re 'nubua l ly  independenb.  exponenL la i .  random rJar ia l rJ .es
t 'u ib l :  p i l l i l l neUc: :  \  u ib i i  co l lu lon  cens i { ;y  fu rncb ion  ,  f ( . ) .  F le  nce  i l re  c iens iby
o f  UV is  lhe  S - fo ld '  coovo l i r .b ion  o f  f  r , r ib i i  i t se l f  f  

' t s .  
Ib  f r :1 . . -  .

lo ' , ' l s  (see  -u 'c lLer  t61  L i rab  b i rc  i iens i ty  func t ion  o f  bhe r iu rab ion  bo  g le  , , ,
s e l f - i r c i i v a t i o n  i s  3 i v e n  b y

.,- tl9 4

D'=11".,,

oo ..r
(s) w(x) = )- p. " fo* = utru-I*

), ={- )/

{tox $# = u).u-ulx ,
1,G" t le t imggnri ]  !3g. ({ ipsbI ,ggl{-qqt iv.*"biqn +s.;34 e{
,gp-h*P?Igg*Sfu.1r^-, and u=iJ.*r"l. , 'v,rhere v is given b;r (6). He,qce
ibs probabi l i i r r  u is t r ibut ion funcbton is  { - * - t l  Ax .  lbe probabf- } iby
thab,  bhe b ine unbi l  se l f -acb ivablcn becomcs grcaber  than !  ,  ,D( ,X) . r_ , - , .
l s  bhus  g i ven  by  . ;  ' ;  t

Q ct, = e-ul r

lTe shall cell it t-p.l-gulr?i*i:y,,s .!.orcrulae (G) and (9) alloi,.l
bo er,nalyse the effeci;s oi l  various nuclear e,rns ccrnbrol or developnenbs
of the..arms race on bhe T-rprob{.rbi t iby of, . 'sur ' ; lva1. For insbance roain-
ta ln ing e "sbeib i l iby  pcr iod"  as t le f i .ned Ln '  jo le  ne i i .nbain unchanged bhe
[-probabi l iby of rEur.viva]. i  [ l r is hr: ,ppens for insbance bhrougb bbe freeze
of devglopnrenfi  and deplop'nenb of nev,J nuclear vree,pons sysbems wibh shor-
te r  f J . i gb t  t i nes .

The el" inirrebions of nu,clear Tf leapons vehicles l , l lbh bhe shorbesb
f l ighb b inres dur ing e L; iven "s teb ' l i i . ty  per ioc l ' r  increase b l . re  probabi i iby
of  surv tva l  r , r l l : i le  drasblc  reducbion of  t ine f l ighb in  ab leasb one c f .

, . t1r?,  sysbems Ol t  ,  i= I r2r  reduce draraabica l ty  
Q C' f l  " i i t  , i

R EFpRpJCUS

tI l  BereanulB.s  On bbe probai r i l iby  o f  se l f -ecb iva.b ion of  bhe uor l , f : ,n , , -
g lg? l  y igapgng sboc lcp i le  e  r , i lebhods of  0perat ions nesearch,

lal-serea'r;*r;,ffi5t3:ii,.;?l;3ii"o oror*rby or bhe norru nucreae;il;;"
s bockpi le. A rni nj-nun risk approachrRev.-Iioun.l,,{s:.t i:.f. lures- et
Appl . tZ'/ (f9d2) , 64f -6()A : -
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tFt llersci,nul$rt 1?Irl: s61f,*$tlgtveltf*p sf .fhe uorlrJ.nuclea,s 1ro{Lpo$$.eyntonj
r ),, r:._-* .,. r irfaor, , iggsei"n,3l:, i irr(l, lu;l)s-4.,;,*9f . ,., i  ."
Ir&l J3.iI"J.olrf iirr.ir ill:ii -rlqrsci,iis iir: :";r$i]q:n:"ruicil,l tireory gt' roli*itiiity, ,

t 5l ctrtrerreiir: *lllt;l;lfl*ilif'-#;l;ss$.c .lrroco*s${r, r*enux.ca-iierx.r- .
t6J5o*!.l+r,i.irt{i'llffi3$o;ii5$iu.';fu;,-*?Ii;-opgni,--u.uo--";;;;;-..

eio$sn volr i ie i i i leys i rCIrJ fer '** '  tg66: 
' - ' '  

r

- '- 
!! ' \+l


