
 ”FLPP“ مشكلات البرمجة الخطية الضبابية

Fuzzy Linear Programming problems  

 
 العبيدي عاشوران عبد الحميد و ر مم.  

 كمية الإدارة والاقتصاد  -جامعة بغداد
 المستلخص

 المقدمة -1

Bellman and Zadeh

Tanaka

Nagoita

Robust ProgrammingTanaka and Asai
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 الجانب النظري .2
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―Fuzzy Set‖Zadeh

Zadeh

 Fuzzy Linear Programming

LPPS
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 Optimize [max or min] Z = c1x2 + c2x2 + c3x3 +… + cnxn 

Subject to: 

a11x11+a12x12+a13x13+…………+a1nx1n (≤,=,≥)b1 

a21x21+a22x22+a23x23+…………+a2nx2n (≤,=,≥)b2 

a31x31+a32x32+a33x33+…………+a3nx3n (≤,=,≥)b3 

     

 

 

am1xm1+am2xm2+am3xm3+…………+amnxmn (≤,=,≥)bm 

 

 Xj > =  0       1=< j =< n  

   aij , bi , cj     

i = 1,2,….., m 

j = 1,2,….., n 

 cj   cj   Z  

 bi   aij  i 

 j 

 xj   (non-negative) 

FLP

MAX Σ CjXj 

)(0

)(.

nj

miiij

NjX

NiBXATS




 

Ai,j,Bi,CjFuzzy number)Xj

<

iB

MAX Σ CjXj 

)(0

)(.

nj

miiij

NjX

NiBXaTS





………(1) 

…………(2) 

…………(3) 
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iBijA

MAX Σ CjXj 

)(0
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miiij

NjX

NiBXATS





XRX=(X1,X2,….,Xn)

Bi

PiP

Di(X)XithiNm

R
n

Di∩
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MaX   Σ CX 

)(0
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…(5) 

…………(4) 
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Zu

bibi+pi

GR
n

…………(6) 
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XR
n

 

BellmanZadeh

treated symmetrically

s,i,rb

A=(s,I,r)

Aij=(sij,lij,rij) Bi=(ti,ui,vi)

≤A≤BMax(A,B)=B

A=(s1,l1,r1)B=(s2,l2,r2)A≤BS1≤S2,S1-L1≤S2-L2

S1+r1≤S2+r2(s1,L1,r1)+(s2,L2,r2)=(s1+s2,L1+L2,r1+r2)

(s1,L1,r1)X=(s1x,L1x,r1x)X

……(7) 

………(8) 
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Holt’s Method

  

   

1 1

1 1

1 , 1,2,...,

1 , 1,2,...,

t t t t

t t t t

s z s b t n

b s s b t n

 

 

 

 

    

    
 

ˆ , 1,2,...,t t tz s b t t n   

  , 0n n nz s b   

Where: 

 0 1s z & b0=Z2-Z1 

Where 0< α,β,γ<1 

α,β,γ

……(9) 

..............(10) 

...............(13) 

...............(11) 

...............(12) 
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  (BJ) 

ACF

PACF

PACF

Xtt+L

  Фp(B
s
) Φp (B)(1-B)d (1-Bs)D Xt= ΘQ (B

s
) θq(B) at    ……… (14)

s

 X
^

t(L)=E [ Xt+L  Xt , Xt+1 , …….]      ……….   (15) 

 Xt =Ψ (B) at= at + Ψ1at-1+Ψ2 at-2 +….

                     = Σ ΨJ at-J  ,  Ψ0=1  …….  (16) 

forecast error"

et(L)=Xt+L- X
^

t(L)= ΨJ at+L-J …………  (3.4) 

E[et(L)]=0 

F MSE [X
^

t(L)] = E[X
^

t(L)- X
^

t+L]
2
 = E[e

2
t(L)] 

                          = σ
2

a  Σ Ψ
2

J  ……..(17)

(Mean absolute error)  

MAE=(1/M) Σ et(L)  ………….……(18)                                       

(Mean square error )  

MSE=(1/M) Σe
2

t(L)   ……..  ……… (19)

(Mean absolute percentage)

MASP={(1/M)  Σ e t(L)/Xt+L   }   …..(20) 

‖ Coefficient of determination

R
2
=SSR/SST     …………………….(21)

Where:

 SST =Total sum of square 

         = Σ (y(i)-µ(y))²                            ;for i=1,2, ...,n

 SSR =Regression sum of square 

         = Σ (Ŷ(i)-µ(y))²                           ;for i=1,2, ...,.n 
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 لتطبيقيالجانب ا .3

(I)

P1P2

P1

P1

P1P2

-

:X1 P1

:X2P2

:B1 

:B2

:D1P1

:D2P2
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Autocorrelation Function

VAR1

(Standard errors are white-noise estimates)

519.8 0.000

519.1 0.000

517.4 0.000

513.9 0.000

508.0 0.000

499.0 0.000

485.5 0.000

466.4 0.000

440.6 0.000

406.5 0.000

363.6 0.000

312.6 0.000

251.6 0.000

179.1 0.000

95.20 .0000

  Q p

 15+.077 .0913

 14+.119 .0918

 13+.173 .0924

 12+.227 .0929

 11+.280 .0934

 10+.344 .0939

  9+.414 .0945

  8+.482 .0950

  7+.557 .0955

  6+.629 .0960

  5+.690 .0965

  4+.757 .0970

  3+.831 .0975

  2+.898 .0980

  1+.961 .0985

LagCorr. S.E.

-1.0 -0.5 0.0 0.5 1.0

Partial Autocorrelation Function

VAR1

(Standard errors assume AR order of k-1)

 15+.095 .1000

 14-.025 .1000

 13-.069 .1000

 12+.005 .1000

 11+.025 .1000

 10-.073 .1000

  9+.032 .1000

  8+.004 .1000

  7-.225 .1000

  6-.015 .1000

  5+.096 .1000

  4-.130 .1000

  3+.023 .1000

  2-.345 .1000

  1+.961 .1000

LagCorr. S.E.

-1.0 -0.5 0.0 0.5 1.0

"dies down"
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i 

α=.5β=0.072MSE  (MSE=194.78

Statistica

ii 
(Difference)

Partial Autocorrelation Function

VAR1 : D(-1)

(Standard errors assume AR order of k-1)

 15-.118 .1005

 14-.081 .1005

 13-.113 .1005

 12+.049 .1005

 11-.065 .1005

 10-.061 .1005

  9-.001 .1005

  8-.039 .1005

  7-.051 .1005

  6+.159 .1005

  5+.180 .1005

  4-.324 .1005

  3+.243 .1005

  2-.220 .1005

  1+.409 .1005

LagCorr. S.E.

-1.0 -0.5 0.0 0.5 1.0

Autocorrelation Function

VAR1 : D(-1)

(Standard errors are white-noise estimates)

36.97 .0013

33.90 .0021

30.81 .0036

30.80 .0021

30.73 .0012

27.10 .0025

26.95 .0014

26.93 .0007

26.60 .0004

24.30 .0005

20.18 .0012

18.77 .0009

18.03 .0004

17.10 .0002

17.07 .0000

  Q p

 15-.161 .0917

 14-.162 .0922

 13+.012 .0927

 12-.025 .0933

 11-.179 .0938

 10-.037 .0943

  9+.013 .0949

  8-.055 .0954

  7+.145 .0959

  6+.196 .0964

  5-.115 .0970

  4-.084 .0975

  3+.095 .0980

  2-.016 .0985

  1+.409 .0990

LagCorr. S.E.

-1.0 -0.5 0.0 0.5 1.0
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MSEARMA(0,1,1)–0.6604θMSE=174.52

Partial Autocorrelation Function

VAR1 : ARIMA (0,1,1) residuals;

(Standard errors assume AR order of k-1)

 15-.180 .1005

 14-.047 .1005

 13-.053 .1005

 12+.038 .1005

 11-.130 .1005

 10+.027 .1005

  9-.046 .1005

  8-.048 .1005

  7+.081 .1005

  6+.228 .1005

  5-.197 .1005

  4-.042 .1005

  3+.140 .1005

  2-.069 .1005

  1-.050 .1005

LagCorr. S.E.

-1.0 -0.5 0.0 0.5 1.0

Autocorrelation Function

VAR1 : ARIMA (0,1,1) residuals;

(Standard errors are white-noise estimates)

28.00 .0216

25.32 .0316

23.90 .0321

23.82 .0215

23.18 .0167

17.04 .0736

16.67 .0541

16.54 .0353

15.20 .0335

14.72 .0226

 7.70 .1738

 3.19 .5269

 2.92 .4039

  .71 .7009

  .26 .6101

  Q p

 15-.150 .0917

 14-.110 .0922

 13+.026 .0927

 12+.075 .0933

 11-.232 .0938

 10+.057 .0943

  9+.035 .0949

  8-.110 .0954

  7+.066 .0959

  6+.256 .0964

  5-.206 .0970

  4-.050 .0975

  3+.146 .0980

  2-.066 .0985

  1-.050 .0990

LagCorr. S.E.

-1.0 -0.5 0.0 0.5 1.0

Q
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R
2

 

MAPE

 

MSE 

86 5.45194.78 

 

89.93.2 174.52 

ARMA(0,1,1)

  Max z =  60X1+45X2 

S.T. 

        X1+  X2 ≤ B1 …{22}

      2X1+  X2 ≤ B2 …{23}

        X1           ≤ D1 …{24}  

               X2 ≤ D2…{25}  

          &X1,  X2        ≥ 0 …{26}

Where:
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D1,D2=Probabilistic demand ―finding by forecasting methods‖ 

2526

Chance Constraint

FLP

Zi=23.400Zu=26.700

  A: Max z =  60X1+45X2 

      S.T.   

        X1+  X2 ≤  …{27} 

      2X1+  X2 ≤ 650 …{28} 

        X1           ≤ 250 …{29} 

               X2 ≤ 260…{30} 

          &X1,  X2        ≥ 0 ……{31} 

  B: Max z =  60X1+45X2

     S.T.     

        X1+  X2 ≤ 700 …{32} 

      2X1+  X2 ≤ 800 …{33} 

        X1           ≤ 250 …{34} 

               X2 ≤ 260…{35} 

          &X1,  X2        ≥ 0 ……{36} 

    Max    λ 

     S.T.     

           λ 3.3-60X1+45X2 ≤ 23.4… {37} 

           λ 150+X1+  X2   ≤ 700 … {38} 

           λ150+ 2X1+  X2  ≤ 800 … {39} 

                      X1            ≤ 250 … {40} 

                               X2  ≤ 260… {41} 

                & λ ,X1, X2         ≥ 0 ……{42} 
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QSB 

λ=0.47

λ
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25.755

(ii)

Numerical Case"

bj

Ij aij

Max z =  90X1+75X2

S.T.     

        (8,4,2)X1+(10,6,2)X2  ≤ ( ,500,600) …{43} 

        (8,2,4)X1+(2,1,2)X2   ≤  ( 0,7 ,6 0) …  {44} 

        (1,0,0)X1                   ≤ ( 6 ,240,220)  ……{45} 

                           (1,0,0)X2 ≤ (270,250,230)  …….{46}          

       &X1, X2                      ≥ 0 ……{47} 

Max z =  90X1+75X2

S.T.     

8X1+10X2         ≤ 700…{48} 

8X1+2X2        ≤ 80  …  {49} 

4X1+4X2       ≤ 200…{50} 

6X1+1X2       ≤ 100 …  {51} 

10X1+12X2   ≤ 1300…{52} 

12X1+4X2     ≤ 1400…{53} 

X1                ≤ 260 …  {54} 

X1                ≤ 20…  {55} 

X1                ≤ 480 …  {56} 

              X2  ≤ 270 …  {57} 

              X2  ≤ 20 …  {58} 

              X2  ≤ 500 …  {59} 

    &X1, X2       ≥ 0 ……{60}
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QSB 

13.320

2.700
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 Conclusions: الاستنتاجات. 4
 

 

 

 

 

25.755

R
2

 

 

 

 

QSB

"Excel" 
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