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Abstract

Some model fuzzy distribution induced by random intervals are
defined and their computation programs are given by Basic + in this
paper.

1. The fundamental formulas

Suppose that N, and @ are independent random variables. The pro~
jectable fuzzy set § induced by 7 and 7%, was denoted by s(7,7,) in
(1] . And the computational formulas of remembership function of

§(Q¥’7z) were given as following:

Formula 1: If 7 and [, are independent continuous random va-
riables having distribution functions Fl(x) and Fz(x) or distribu-

tion densities pl(y) and pz(y), then
Ms gy 00 =F0 +FE) = 2R FHE)
X x x X
= [ pWdy + [ RUydy—2 [ pay)dy- [ By
-0 0o Zbo oo .
Formula 2: If 1, and 7, are independent random variables hav-

ing distribution laws P( T, =Y ):pu and P(71=E5)=EJ ’
then

/uS(q 1 LX)::P( +Z Ej -( :P[J(%Z: PxJ) _(Z R()‘(:P,j)
jsx

voh 1) zisx' sz <X \7"‘. <X .‘1(57( 91J<1

(see L1] )

2. Some model fuzzy distribution and their computations

The remembership function of §(Ql,72) has been given by formu-

1a 1 and formula 2, but their computations are very difficult.
The computation programs of remembership functions of §( 7,7 )
induced by some common probabilities distributions are given by

Basic + .
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1). Uniform fuzzy distribution

Definition 1: Suppose that 7 and 7, are independent random vari-

ables having distribution densities:
1 1
b-a a<x<h d-c c<x=d
{ ) P (X)= ’

and

p (x)=
' 0 R other 0 , other ,

then the §( 1 s L) is called uniform fuzzy distribution. From formula

1, we have

(2]
Proposition 1. If a<b<c<d, then §( 1, 1, )iga fuzzy number, and

o] ’ X <«a or x>d
z:; ’ a<x<b
1 ,
= b :
ﬂé('L,,'ZJ(X) <X <£C
%_-f ' cex<d | 2
If a<c<«bed ,thm1S(Q,7)<m & convex fuzzy set, and
o ’ X< a or x>d
x=a
boa * asxec
/u, (x) ={ X-a X=C X~3a . X=C , c<x<b
S,1) ba T dc 2 b-a d-c
d -
Eﬁ R bex<«d

2). Normal fuzzy distribution

Definition 2: Suppose that m.and 7, are independent random vari-
ables and %A«N(R ,pz), Z’”’N(P,!Pq)v then the §(Q,,@ ) is called nor-

mal fuzzy distribution. ( N(p ,p.) expresses normal distribution.)
v

From formula 1, we have

. LS " _YoBY
Mg oo:f”—-‘l e M dy 4 f e o F
5,1, REFT S S 12T T
I-p? ) _(#-ﬁf

j J——- o *F 47'j 7§§iﬁ—€ i 47'

-t

The computation program of /I (x) 1is given by program 1 in

S, 1)
the appendix. v
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Example : Suppose that 1~ N(15, 2")  1,~N(30, 2*).
If only the input data 15, 4, 30, 4 are provided, the computer canm
type out the distribution curve of HMsq, ¥ immediately as following:
A
{

fo) 2 3¢ X

Proposition: If Q“VN(pl,pz), YfVN(pB,p4) and p < D then
(1) max)uymﬂd(x)<1
(2) 1f X <Dy ﬂ&mﬂj” is increasing and Jugz'h)(ﬁ)= %
Ir X >Ry L%wﬂfn is decreasing and '#EW”L)G%)z %,
(3) 1If o<a<?, S 'Z,,'Iz.),\ (D 155
If 3<x<t, S( 17, L) (D 1P],

%). Exponential fuzzy distribution

Definition 3: Suppose that 7, and 7, are independent random

variables having distribution densities:
~¥ -dy

c-e 4, ¥Y>0 d - e y Y>0
p‘(y)={ p(y) = {

o) yY < O , o) y T£O »
then the §( 1 1) is called exponential fuzzy distribution. From

formula 1, we have

~CX -dx ~cc+d)yx

e + e - 2e
ﬂéaz,,m(") = { o

s, X>O0
y X£O0-
The computation program of _ﬂscqui) is given by program 2 in
. ARV TE

the appendix.
4). Xz(m) fuzzy distribution

Definition 4: Suppose that 7 and 7, are independent random
variables and leJX2(m), 72A~X2(m9, then
§(Q,,Ol) is called Xz(m,,mz) fuzzy distribution. From formula 1,

we have
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/u ) * y%—{e”‘%\y d—y+fx | 5%—’ ‘E’fj dy
X) — Y . . ™ s . e .
é(’lx,%) { :ZT‘ r’(%) o 22_ n—i—)
x | ‘%—l. —3(.-5 d« . < | %“—" e——;“j‘d
~2 ) Emg Y | T J

The computation program of ig(q?)u) is given by program 3 in the
R ARLIAYY
appendix.

5). Two points fuzzy distribution

Definition 5: Suppose that 7, and 7, are independent random va-

riables having distribution laws

a b a b
q\\ ‘ , ' and % ‘ 2 ’

, ’ (al<bl ’ az<b2)
D 1"pl y B plt-p » P

then §(7,,71) is called two points fuzzy distribution. From formula 2,

we have *hat

-9 k=a,

(1) Ifr a,<blé 82<b2 N ﬂé(’l.,’li)(k) = 1 y k:b| or k=a2
' p2 ) k=b2
. 1_pl ’ k:a,

(2) If a, <2, b, <b, 5 Msypk) ={1 k=a, or k=b,
p ’ k=b2

(3) If a,=a, <b =b, , /Uw.,m(k) N

(4)IF apeaeb<b,y o Uy (K) =

Obviously, §(7|,7}) is a convex fuzzy set.

6). Geometry fuzzy distribution

Definition 6: Suppose that 7 and 7, are independent random va-

riables having distribution laws:

i - ..
‘pld =(1_pl )plL ’ pzj =(1“p2 )p:f sy 1,3=1.2,3, ...y

then g( T, s @) is called geometry fuzzy distribution. From formula 2,



we have

K

K -
fog o8 =TS 0B +ru par - (- Hen)
S, = J=

gl
(Z::(‘ P)P ) (2~4(|— N2 ) K=1,2,3,-""
The computation program of ﬂS(qq))lS given by program 4 in the
appendix.

7). Binomial fuzzy distrivution

Definition 7: Suppose that 7, and 7, are independent random va-

riables having distribution laws:

. : n-< . 3 -J
b. = C;‘ p:'(1—E) ’ Rj? C:‘P:(1-P1) y 1,370,1,24 ey
then (1,1 ) is called Binomial fuzzy distribution. From formula

2, we have

n-i K 3.3 )
M == clpla-py +z:cnp (-1 zc bpii-p) s T2 GBI E)
h \S/('zv,’zx J—"-'O

=0

_ ¥ igtop) Ve K=0,1,2,"
:Cn|(l [jcP ) 0, 1,2,

L=o

The computation program of .ﬂsuq(mis given by program 5 in the

appendix.

8). Poisson fuzzy distribution

Definition 8: Suppose that 7, and 1, are independent random va-

riables having distribution laws:

a aL
= e—. —‘b b
it %) e R
Jt ’ lyJ=oa1a2’3’ e 3

i

then §( L,?z) ig called poisson fuzzy distribution. From formula 2,

we have

-2 q K b b

K -b b
ﬂg('{.’ltm*ze T*‘Z@ T_(ge )(2__—. )

K=0, 1, 2,

The computation program of jg(mq)(w is given by program 6 in
< iy 'L
the appendix.
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APPENDIX
Program 1

input p1,p2,p3,pd

print "p1=";p1,"p2=";p2,"p3=";p3,"p4=";p4
print . . . . . .
def fna(x)=exp(~(x-p1)*(x=p1)/(2%p2**2))/(sqr(2%pi)*p2)
def fnb(x)=exp(=(x-p3)*(x=p3)/(2*p4**2))/(sar(2%pi)*p4)
s1=0

§2=0

d=1e=-02

m=2000

for j=p1-10 to p3+10

a=]

b=j+1

gosub 300

s1=s1+i1

gosub TO0

82=52+12

5=81482-2%g1%*ag2 ,
print b;tab(10440%s);"#" ;s
next j

end

h1=(b-a)/2.0

£1=0

ni=1

e1=fna(a)+fna(db)
f1=fna(a+h1)
13=h1%#(e1+4*£1)/3.0
h1=h1/2.0

n1=2%*n1

t1=t1+f1

£1=0

k1=a+h1

for j1=1 to ni
f1=f1+fna(k1)

k1=k142*h1

next j1
11=h1*(e1+4*f14+2%t1)/3.0
if n1>m then 600

if aba(i%-i1)<d then 500
i3=i1

goto 360

return

print VEAKKA"

stop

h2=(b-a)/2.0

£2=0

n2=1

e2=fnb(a)+fnb(b)
f2=fnbga+h2)
14=h2*(e2+4*£2) /3.0
h2=h2/2.0

n2=2%n2
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t2=t2+£2

£2=0

k2=a+h2

for j2=1 to n2
fo=f2+fnb(k2)

k2=k2+2*h2

next j2

12=ho*(e2+4 ¥£242%£2) /3.0
if n2>m then 910

if abs(i4-i2)<d then 900

i4=i2

goto 760 .
return

print "%%K%H%%"

stop '

Program 2

input c,d

print "c=";c,"d=";d.

print : .

def fna(x)=exp(-c*x)+exp(—d*x)_g*exp(_(c+d)*x)
for j=0 to 5 step 0.1

a=j

s=fna(a)

PﬁhtafﬁbUOMO%)wwws

next j

end

Program 3

input m1,m2 :
print "m1=";m1,"m2=";m2
print . . .

if int(m1/2)=m1/2 then 100
x=sqr(2%pi)

for k=0.5 to m1/2-1

x=x*k

next k

go to 140

x=1

for k=1 to m1/2-1

x=x%*k

next k

r1=1/(2%*%(mn1/2)%x)

if int(m2/2)=m2/2 then 210
y=sqr(2*pi)

for k=0.5 to m2/2-1

y=y*k

next k

go to 250

y=1 .

for k=1 to m2/2-1
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230 y=y*k

240 next k

250 r2=1/(2%*(m2/2)%y)

310 def fna(t%=t**(m1/2-1 *exp(—t/Q;
300 def fnb(t)=t**(m2/2-1 *exp(-t/2
320 81=0

340 82=0

350 d=1e-03

260 m=1000

270 for j=o to 2*m2 step m2 /20
280 a=j

790 b=j+m2/20

A00 gosub 500

410 s81=s1+i1

A20 gosub 730

430 82=82+12

440 g=81452=-2%31%g2

450 print b;tab(10+40%s);"*";s
460 next §

470 end

500 hi1=(b-a)/2.0

510 t1=0

520 ni=1

530 el=fna(a)+fna(b)

540 f1=fna(a+h1)

550 i3=r1¥n1*(el+4*£1)/3.0
560 h1=h1/2.0

570 ni1=2%n1

580 ti1=t1+f1

590 f1=o0

600 k1=a+h1

610 for j1=1 to nil

620 fi1=f1+fna(k1)

630 k1=k1+2*h1

640 next j1

650 itl=ri*h1%(el+4*£1+2%t1)/3.0
660 if nil>m then 710

670 if abs(i3=-i1)<d then 700
680 1i3=i1

690 goto 560

700 return

710 print "¥XEeE%"

720 stop

730 h2=(b-a)/2.0

740 t2=0

750 n2=1

760 e2=fnb§a)+fnb(b)

770 f2=fnb(a+h2)

780 i4=r2¥h2*(e2+4%£2)/3.0
790 h2=h2/2.0

800 n2=2%n2

810 t2=t2+f2

820 £2=0

830 k2=a+h?2

840 for j2=1 to n2

850 f2=f2+fnb(k2)

860 k2=k2+2%¥nh2

870 next 32
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12=r2*h2 *(e2+4*£242%t2) /3.0
if n2>m then 940

if abs(i4~i2)<d then 930
i4=i2

goto 790

return

print “X%%%%"

stop

Program 4

input p1,p2

print “pi1=";p1,"p2=";p2
print

a=0

b=0

c=1/p1

d=1/p2

r1=1~p1

r2=1-p2

for k=1 to 20

c=c¥*p1

d=3a *p2

e=r1¥r2¥*a*h

a=a+c

b=b+d

s=r1%a+12 ¥b-r1¥r2 ¥a¥b~e
print k;tab(10+40%a) ;¥ ;s
next k

end

Program 5

input p1,p2,n

print "pi1=";p1,"p2=";p2,"n=";n
print

e1=0

e2=0

for j=0 ton

fi=e1

f2=e2

gosub 300
e1=e1+d*p1**j*£1—p1g**gn-jg
e2=e2+d X¥p2 ¥XjH(1-p2 )¥#
axel+e2-el1¥*e2~f1%f2

print j;tab(104+40%s);"*" ;s
next J

end

r=j

m=n

gosub 500

a.=q

m=r

gosub 500

n=j
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b=q
m=n-r
gosub 500

c=q

d=a/(b*c)
return

rem calculate m!
g=1

if m=0 then 600
for k=1 to m
q=q*k

next k

return

Program 6

input a,b

print "a=";a,"b=";b
print

el1=0

e2=0 .

for j=0 to 10

f1=el

f2=e?

m=j

gosub 500
el=el+a**j¥*exp(-a)/d
e2=e2+b**j*exp(-b)/d
s=el+el2-e1%*e2-f1%{2
print j;tab(10+40%s);"*";s

next jJ

end

rem calculate m!
d=1

if m=0 then 600
for k=1 to m
d=d ¥k

next k

return
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