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JlaGopatopnas pabota Nel
Hopmanbhbie (opMbl BEICKa3bIBAaHUN

> restart; with(Logic);

[ &and, &iff, &implies, &nand, &nor, &not, &or, &xor,
BooleanSimplify, Canonicalize, Contradiction, Dual,
Environment, Equivalent, Export, Implies, Import, Normalize,
Random, Satisfy, Tautology, TruthTable ]

['enepanust cmyyaitHbIX OyJIeBBIX QYHKIMIA
>a := Random([x, y], form = CNF)
a:=x&ory

>d := Random( {x, y, z}, form=MOD?2)
d=xyz+txyt+txz+tyz+x+y

>¢ = Random([X, y, z], form =DNF)
c:=
((y &and z) &and &not(x) &or (y &and &not(x))
&and &not(z)) &or (z &and &not(x) ) &and &not(y)

>b := Random({x, y})
b:=
((x &and y &or x &and &not(y)) &ory &and &not(x))
&or &not(x) &and &not(y)

[IpeoOpa3zoBanue cranmaptHoro Maple k OyneBoit ¢popme u MHOTOWIeHY JKerain-
KHWHA
>Export( &and’(a, b, ¢) &or b, form =boolean)
(x or y) and (x and y or x and not y or y and not X or not (x
or y)) and (y and z and not x or y and not x and not z or z
and not x and not y) or x and y or x and not y or y and not

X or not (x ory)

> Export( ("&nor’(a, b, ¢)) &and b, form =boolean)
not (x or y or x and y or x and not y or y and not X or not (x
or y) or y and z and not x or y and not x and not z or z
and not x and not y) and (x and y or x and not y or y and

not x or not (x or y))
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> Export( &not’ (a) &or b, form=MOD?2)
I+ (1+(x+1) (y+1))? (xy+1) (x (y+1) +1) (y (x+1) +1)

DKBHBaJICHTHOCTD
> Equivalent(a &and (a &orb), a)
true

Tabnuibl UICTUHHOCTH
>T1 :=TruthTable(a &xorb, [x,y, z]); Tl

T1 :=table([ (false, false, true) = true, (false, true, true) = false,

true, false, true

(false, true, false) = false, (true, false, true) = false, (true, true,
true) = false, (true, false, false) = false, (false, false, false)
=true, (true, true, false) = false])

false

> T2 :=TruthTable( &not’ (a) &nor b &iffc, [Xx,y, z]); T2

T2 :=table( [ (false, false, true) = false, (false, true, true) = false,

true, false, false

(false, true, false) = false, (true, false, true) =true, (true, true,
true) = true, (true, false, false) = true, (false, false, false) = true,
(true, true, false) =true])

true

> T3 :=TruthTable(a &iffb, [x, y, z], form=MOD2); T3,  ,

T3 :=table([(1,1,0) =1, (0,0,1) =0, (1,0,0) =1, (0, 1,0) =1,
(1,1,1)=1,(0,1,1)=1, (0,0,0) =0, (1,0, 1) =1])

1

[IpeoOpazoBaHue Kk cTangapTHOMY BUIy Maple
> Import(a or b or c, form=boolean)

((x &ory) &or (((x &and y &or x &and &not(y)) &ory
&and &not(x)) &or &not(x) &and &not(y)))
&or (((y &and z) &and &not(x) &or (y &and &not(x))
&and &not(z)) &or (z &and &not(x)) &and &not(y))
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> Import(not (a xor b) = ¢, form =boolean)
Logic:-&implies(&not( (x &ory) &xor (((x &and y &or X
&and &not(y)) &ory &and &not(x))
&or &not(x) &and &not(y))),
((y &and z) &and &not(x) &or (y &and &not(x) )
&and &not(z)) &or (z &and &not(x)) &and &not(y))

> Import(x (y+1) +z+1, form=MOD2)
&not(x &and &not(y) &xor z)

JIBOMICTBEHHOE BBIPAKECHUE
> Dual( (a &and "&not’ (a)) = false)
(x &and y &or &not(x &and y) ) = true

> Dual(a &implies b)
Logic:-&implies(&not(x &and y),
&not( (((x &ory) &and (x &or &not(y))) &and (y
&or &not(x))) &and (&not(x) &or &not(y))))

> Dual("&not'(a) &nor b &iffc)
&not(x &and y) &nand ((((x &ory) &and (x &or &not(y)))
&and (y &or &not(x))) &and (&not(x) &or &not(y)))
&xor (((y &or z) &or &not(x)) &and ((y &or &not(x))
&or &not(z))) &and ((z &or &not(x)) &or &not(y))

TaBTOJIOTUHU ¥ IPOTUBOPEUUS
> Tautology( (a &and b &or "&not’(a)) &or "&not" (b))

true
> Tautology( (a &iffb) &orb, 'p')
true
> Tautology(a &or ‘&not’(a), 'p')
true
> Contradiction( (a &or "&not’ (a &and b)) &nor b)
true
> Contradiction( (a &iffb) &orb, 'p')
false

> Contradiction( &not" (a) &and a, 'p')
true



6

[TpeoOpa3zoBanue Kk KaHOHUYECKOU (hopme
> Canonicalize(a &iff b, form =MOD?2)
Xy+x+y

> Canonicalize(a &iffb, {x, y, z}, form = CNF)
((x &ory) &orz) &and ((x &ory) &or &not(z))

> Canonicalize(a &iffb, {x, y, z}, form = DNF)
(((((x &and y) &and z &or (x &and y) &and &not(z) ) &or (x
&and z) &and &not(y))
&or (x &and &not(y) ) &and &not(z))
&or (y &and z) &and &not(x))
&or (y &and &not(x)) &and &not(z)

VYnpouenue BeipaxkeHuit (YOoupaeM JUIIHUE CKOOKU U TaBTOJIOTHH )
Environment(2); (a &and b) &and ( a &or a)

(x &ory) &and (((x &and y &or x &and &not(y)) &ory
&and &not(x)) &or &not(x) &and &not(y))

BooleanSimplify(&not a &or a)
true
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JlaGopatopnas pabota Ne2
Heuerkas noruka u HEUETKHME MHOYKECTBA

> restart; libname := libname, "F:/FuzzySets3" :
#libname nyxen, ecnu cogepxumoe aupexTopun FuzzySets3 Henb3s TOMECTHTH B
lib manixy Maple

> with (FuzzySets[ RealDomain | )

[Complement, Concentrate, Controller, Core, Cut, Defuzzify,
Diffuse, Dilate, Equals, FuzzySet, I', Height, Intensify, L, A,
Map, Map2, Normalize, I1, Partition, Support, implies, in,

intersect, minus, |, plot, subset, union]

6 KOHCTPYKTOPOB HEUETKUX MHOXKECTB Ha JICMCTBUTENbHOU npsmoit, Gamma, L,
Lambda, Partition, and PI.

>Fz:=A(1,3,5):
>plot(Fz, 0..6)

0.8
0.6
0.4+

0.2

0 ; T T T ¥ )
0 1 2 3 4 5 fi
r

> Gz ;= Gamma(2, 7, model = quadratic)

0 r<?2
2 2 9
25 (r—2) r< 2
Gz =4 )
2 a2
1 25 (r—17) r<7
1 otherwise



> plot(Gz, 0..10)

1_
0.8
0.6
0.44
0.21
0 T
1] 2 4 fi 3 10
>Pz :=1TI(1, 2,3,5)
0 r<i
r—1 r<?2
1 <3
Pz =1 r=
—% r+ % r<5
0 otherwise

> plot([T1(1, 2, 3,5), T1(1, 2, 3, 5, model = quadratic), TI(1, 2, 3, 5,
model = cubic) |, 0..6)

1_
0.8+
0.6+
0.4+

0.2+
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Crenenp NPUHAIIEKHOCTH HEYETKOMY MHOKECTBY

>4 € Gz
8
25
>t € Gz; T € Pz
2 2
< (-2
2 (m=2)
1 5
2 T
> evalf (%)
0.929203673

MoxHO cocTtaBuUTh UNIONS, intersections, differences, u implicationspa3upix MHO-
JKCCTB.

> plot([Fz, Gz, Fz U Gz], 0..10, color = [red, blue, black],
thickness =1, 1, 2])

-

0.8

0.6 1

0.4+

0.2+
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> plot([Fz, Gz, Fz N Gz], 0..10, color = [red, blue, black],
thickness =1, 1, 2])
.-
0.8
0.6

0.4+

0.2+

> plot([Fz, Gz, Fz = Gz], 0..10, color = [red, blue, black], thickness
=[1,1,2])

0.8+

N

0.4+

0.2+




11

> plot([Fz, Gz, Fz\.Gz], 0..10, color = [red, blue, black], thickness
=[1,1,2])

0.81

0.6

0.4

0.2+

[Tonw3ysacek ompeaenenusmu and, or, not, u implies, anas napsl MHOXkecTB S u T,
onpenenuM Gynkiuu npuHamiexkHoctu S U T | S N T u —S (momonHeHus
S) cnenyromum obpazom:

Hs U T)(x) = (us(x) or LLT(X)> =max(us(x), uT(X))
u(s A T)(X) = (us(x) and },LT(X)> Zmin(us(x), ].J,T(x))
M- g(x) = (not ug(x)) =1 — pg(x)

Mo = (M(X) = pp(x))

g (X) =max(0, 1g(x) = (x))

SST iffp (x) <p(x) forallx € U
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