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2. (DEA)

 

3.  

 

 

 

⊗1 ∈ [ a , b] , a ˂ b ; ⊗2 ∈ [ c , d ] , c ˂ d   

1⊗2⊗

 

⊗1+ ⊗2 ∈ [ a + c, b + d]  

-⊗ = [ -b, -a]     

⊗1- ⊗2 =⊗1+ (- ⊗2) ∈ [ a - d, b - c]            

⊗^ (−1) = [1/𝑏, 1/𝑎], ab ˃ 0 

⊗1. ⊗2 ∈ [ min {ac, ad, bc, bd},

 max {ac, ad, bc, bd}] 
⊗1/ ⊗2 = ⊗1. ⊗2^ (−1)

⊗1/ ⊗2 ∈ [ min {a/c, a/d, b/c, b/d},

 max {a/c, a/d, b/c, b/d}], cd ˃ 0 

k. ⊗ ∈ [ ka, kb], k ∈ 𝑅+ 

 

(PROMETHEE) 

AB

A

B

AB



 

DEAPROMETHEE 
 

   

AB
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aA)(a jf

ja

jPj

)(a,bjP 

)(a)=fj(bjf)(a,bjP  

)(bjf-(a)jf

)(a,bjP

jP

j

PROMETHEE

UVV

jf

jw. 

 π(a,b)a

bπ(a,b)

aπ (a, b)

π(a , b) = ∑ 𝑤𝑗𝑝𝑗(a , b)k
j=1  , (∑ 𝑤𝑗 = 1k

j=1 )  

π(a,b)a

b

a

(𝑎) = 𝜑 +
1

𝑛−1
∑ 𝜋(𝑎, 𝑥) 

𝑥∈𝐴                      

a

a

φ+(a)

a

𝜑 − (𝑎) =
1

𝑛−1
∑ 𝜋(𝑥, 𝑎) 

𝑥∈𝐴                       

a

aφ-(a)

 φ+ φ- 

PROMETHEE I

PROMETHEE II

𝜑(𝑎) = 𝜑 + (𝑎) − 𝜑 − (𝑎)                         

 

max 𝜃0 = ∑ 𝑢𝑟𝑦𝑟𝑜
𝑠
𝑟=1                                     



 

 

 

s.t: 

∑ uryrj
s
r=1   -  ∑ wdzdj

D
d=1   ≤ 0  j = 1,2,…,n    

∑ wdzdj
D
d=1   -  ∑ vixij

m
i=1   ≤ 0   j = 1,2,…,n    

∑ vixio
m
i=1   = 1 

vi, wd, ur ≥ 0 ; i = 1,2,…,m ;
 d = 1,2,…,D    r = 1,2,…,n   

max θo = ∑  ur𝑦ro
s
r=1           

s.t:           ∑ uryrj
s
r=1   -  ∑ wdzdj

D
d=1   ≤ 0 

 j = 1,2,…,n   ( j ≠ o )  

∑ uryro
s
r=1   -  ∑ wdzdo

D
d=1   ≤ 0          

∑ wdzdj
D
d=1   -  ∑ vixij

m
i=1   ≤ 0    

              j = 1,2,…,n   ( j ≠ o ) 

∑ wdzdo
D
d=1   -  ∑ vixio

m
i=1   ≤ 0         

∑ vixio
m
i=1   = 1 

vi , wd, ur ≥ 0 ;  i = 1,2,…,m ;  

d = 1,2,…,D ; r = 1,2,…,n  

𝑥𝑖𝑗𝑦𝑖𝑗

𝑧𝑖𝑗𝑣𝑖

𝑢𝑟𝑤𝑑

(x)(y)

⊗𝑋𝑗 = (⊗𝑋1𝑗 , … , ⊗𝑋𝑚𝑗 )𝑇 ≥ 0               

⊗𝑋𝑗= ( [𝑎1𝑗 , 𝑏1𝑗 ] , … , [𝑎𝑚𝑗 , 𝑏𝑚𝑗 ] )𝑇 

⊗𝑌𝑗  = (⊗𝑦1𝑗 , … , ⊗𝑦𝑠𝑗 )𝑇 ≥ 0 

⊗𝑌𝑗= ( [𝑐1𝑗  , 𝑑1𝑗 ] , … , [𝑐𝑠𝑗  , 𝑑𝑠𝑗 ] )𝑇 

 

𝑥ij = [𝑎𝑖𝑗 , 𝑏𝑖𝑗]  

𝑦ij = [𝑐𝑖𝑗 , 𝑑𝑖𝑗]

 DMU

max θo = ∑  ur [𝑐𝑟𝑜 , 𝑑𝑟𝑜]s
r=1

s.t:  ∑  ur [𝑐𝑟𝑗  , 𝑑𝑟𝑗]s
r=1   -  ∑ wdzdj

D
d=1   ≤ 0   

j = 1,2,…,n   ( j ≠ o )                                           

∑  ur [𝑐𝑟𝑜 , 𝑑𝑟𝑜]s
r=1   -  ∑ wdzdo

D
d=1   ≤ 0          

∑ wdzdj
D
d=1   -  ∑ vi

m
i=1 [𝑎𝑖𝑗 , 𝑏𝑖𝑗]   ≤ 0          

j = 1,2,…,n   ( j ≠ o ) 

∑ wdzdo
D
d=1   -  ∑ vi

m
i=1 [𝑎𝑖𝑜 , 𝑏𝑖𝑜]   ≤ 0         

∑ vi
m
i=1 [𝑎𝑖𝑜 , 𝑏𝑖𝑜]   = 1 

vi , wd, ur ≥ 0    ; i = 1,2,…,m ;  

d = 1,2,…,D ; r = 1,2,…,n  

∑ urcrj
s
r=1   -  ∑ wdzdj

D
d=1   ≤ 0 

j = 1,2,…,n   ( j ≠ o )

∑ urdro
s
r=1   -  ∑ wdzdo

D
d=1   ≤ 0          

∑ wdzdj
D
d=1   -  ∑ vibij

m
i=1   ≤  0                     

j = 1,2,…,n   ( j ≠ o ) 

∑ wdzdo
D
d=1   -  ∑ viaio

m
i=1   ≤  0         

∑ viaio
m
i=1   = 1 

vi , wd, ur ≥ 0 ; i = 1,2,…,m ;  

d = 1,2,…,D ; r = 1,2,…,n    

∑ urdrj
s
r=1   -  ∑ wdzdj

D
d=1   ≤ 0 

j = 1,2,…,n   ( j ≠ o )

∑ urcro
s
r=1   -  ∑ wdzdo

D
d=1   ≤  0         

∑ wdzdj
D
d=1   -  ∑ viaij

m
i=1   ≤  0  

j = 1,2,…,n   ( j ≠ o )                                          

∑ wdzdo
D
d=1   -  ∑ vibio

m
i=1   ≤  0         

∑ vibio
m
i=1   = 1 

vi , wd, ur ≥ 0 ;  i = 1,2,…,m ;  
d = 1,2,…,D ; r = 1,2,…,n  
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max θo = ∑  urdro
s
r=1    

s.t:       ∑ urcrj
s
r=1   -  ∑ wdzdj

D
d=1   ≤ 0   

j = 1,2,…,n   ( j ≠ o )                                          

∑ urdro
s
r=1   -  ∑ wdzdo

D
d=1   ≤  0          

∑ wdzdj
D
d=1   -  ∑ vibij

m
i=1   ≤  0   

j = 1,2,…,n   ( j ≠ o ) 

∑ wdzdo
D
d=1   -  ∑ viaio

m
i=1   ≤  0         

∑ viaio
m
i=1   = 1 

vi , wd, ur ≥ 0  ; i = 1,2,…,m ;  

d = 1,2,…,D ; r = 1,2,…,n        

max θo = ∑  urcro
s
r=1  

s.t:           ∑ urdrj
s
r=1   -  ∑ wdzdj

D
d=1   ≤ 0   

j = 1,2,…,n   ( j ≠ o )                                         

∑ urcro
s
r=1   -  ∑ wdzdo

D
d=1   ≤  0          

∑ wdzdj
D
d=1   -  ∑ viaij

m
i=1   ≤  0  

j = 1,2,…,n   ( j ≠ o ) 

∑ wdzdo
D
d=1   -  ∑ vibio

m
i=1   ≤  0         

∑ vibio
m
i=1   = 1 

vi , wd, ur ≥ 0 ; i = 1,2,…,m ;  

d = 1,2,…,D ; r = 1,2,…,n  
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, 𝜃1𝜃2

Max  z = [ 𝜃1 , 𝜃2]  

 

:

𝜃1 = 1j

𝜃2 = 1𝜃1 < 1j

𝜃2 < 1j
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Φ =  ; Φ =  ; Φ =   ; 

Φ = -  ; Φ = -  ;  Φ = -  ; 

Φ =  ; Φ =  ; Φ = 

1θ

2θ
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DMU5       

DMU10       

DMU11       

DMU12       

DMU14       

DMU17       

DMU22       
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