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Large Group Decision-making Method with Complex
Preference

Abstract In recent year the natural disaster and public crisis con-
tinue to occur, which caused signiflcant damage to the national econ-
omy and people’s lives and property, so emergency decision making
problem become the focus and emphasis of decision science. We an-
alyze the difierence between the emergency decision-making problem
and other decision-making problem, according to the emergency de-
cision environment’s complexity and variety, the decision task’s com-
plexity, variety, uncertainty and timeliness, and the complex relation-
ship between the decision attribute, we give the deflnition of com-
plex preference. Using the similarity measure to solve the multiple
attribute group decision making problem with complex preference,
we also compare our method with the other group decision making
method, the numerical results show our method’s merits. Thesis work
mainly includes the following aspects:

(1) Deterministic preferences. We mainly study multiple at-
tribute large group decision making (MALGDM) problem with vector
preference. Firstly, we introduce the J-similarity measure, E-similarity
measure and C-similarity measure, there are some defects in the above
three similarity measures, so we provide the variational coe—cient sim-
ilarity measure based on the three similarity measure, which satisfy
re exivity, symmetry and boundedness. Then, we apply the variation
coe—cient similarity to evaluate the emergency management capabil-
ity of major snow disaster in Hunan province of China. For compari-
son, the decision results of difierent similarity measures are also given,
which show that our method have better similarity identiflcation and
the proposed method is applicable.

(2) Associated preference. Consider the association between the
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decision attribute, we discus the hierarchical relationship between the
decision attribute. A new method based on the trigonometric func-
tions to determine the weight of decision attribute is proposed. By
using the method of preference aggregation for large group decision
making, we get a new model for evaluating grade of natural disas-
ter loss based on the hierarchy of evaluation index and its algorithm.
Lastly, the paper presented the result of dividing gradation of the con-
dition of the natural disaster for 2002-2009 in Chinese. We introduce
a new method of large group decision based on binary relationship
attributes. By using binary relation of the decision attributes, the
relation matrix which is a 0-1 matrix is formed. With the property of
0-1 matrix and the norm of the matrix, this paper establishes a new
large group preference aggregating model and proposes the method of
evaluation schemes ranking. Finally, an example of Hunan province
emergency management capability of major snow disaster is presented
to authenticate the method of MALGDM.

(3) Fuzzy preference. We give a detailed introduction about
MALGDM problem with intuitionistic fuzzy set preference, triangular
fuzzy preference, intuitionistic triangular fuzzy preference, trapezoidal
fuzzy linguistic preference, intuitionistic trapezoidal fuzzy preference,
intuitionistic trapezoidal fuzzy binary preference, internal trapezoidal
fuzzy preference. We provide the method to compute the weight of
the attribute with fuzzy information. By constructing the correspond-
ing weighted similarity model, we get the order of each alternative
and the best alternative. Finally, we apply the above methods to
solve the emergency decision-making problem, and compare with the
other decision-making methods, the decision results show our method
is efiective and applicable. There are 15 flgures, 40 tables and 181
references.

Keywords: Multiple attribute decision-making, Emergency decision-
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making, Complex preference, Larger group, Similarity measure
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2
2.1
(2]
Normal Group Technique, NGT
Delphi AHP B
(59] (8]
Xu (12l AWA
[13] AHP
[14]
[15]
2.2
X = (Xi;Xg; 25 %Xn) Y = (Y1 Y2: 55 Yn) R n
Jaccard 1901 J- [60]
2.1 X Y J—
P
J(X Y) — XY _ i=1 lel .
’ - D) 2 - - -p p ’
i=1 i=1 i=1
P rp_ r]ﬁ,_
XY = XVi X Y , kXk, = xZ kYky = y?
i i=1 i=1

i=1
X Y Euclidean ( L, ).
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Dice E- [61] 2.2
2.2 E-
2 IJ—:ny
2XY I
E(X;Y) = = 5= : (2-2)
kXk3 + KY k2 @X?f@ﬁ
=1 i=1
Salton McGill C-
[62] 2.3
2.3 C-
pxy
. — XY — g~ 1=1 llr"l . -
COCY) = kXkokYky P _ P (2-3)
XI yi
i=1 =1
2.1 2.2
Xi=Vy¥i =0 i (i = 1;2;:5n) Xi =20 yi = 0
(i=1;2;::n) 2.3 Consine
2.4
2.4 X = (XX uuXn) Y = (VoY) 5 Yn) R n
2XY XY
XY)=fi———+ 1 ; fi)———
SV =M e e T T Dok
P P
2 Xy XiVYi
=fip——p— ';1 ot ifi)r S (2-4)
Xi + Yi X2 y?
=1 i=1 i=1 : i=1 !
fi=0 E- fi=1
C- 2.4
2.4 X Y 1 2
3 2.1.
2.1, X = (XX Xn) Y = (Y13 Y255 Yn) R n
(P1) X=Y, Xi = Vi, i=1;2;::n, SCX;Y) =
(P2) S(X;Y) =S(Y; X)
(P3) 0=S(X;Y)=1.
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.(P1) X=Y, Xi = Vi, I=1;2;:5n
_2XX XX
: = fi— "~ 4+ = -
S =M vixe T ¢ Mok,
P P
2 XiXj XiXj
g =1 P =
= fig = + (L i )P —
Xi2 + Xi2 X2 N
=1 i=1 o1 el
=fi+1ljfi=1 (2-5)
(P2)
_2XY X
vy s Sy X):
SV =M e i T T Dixigivi, = S
(P3) S(X:Y) . 0 S(X;Y) = 1.
2XY XY
0 ixierivre Y0 ixiokvi, — (2-6)
(2.6) (2.4)
SO Y) = fi + (L j fi) = 1: (2-7)
O
2.3
2.2
18 2-1 V,=(0.8542, 0.3460, 0.7000, 0.789,

0.1234, 0.6534)

fi=0.1 fi=0.5 fi=0.75

18 VI(i=1;2;::18)
S-
2-1 - 24
2-1 2-3
Jcaard
(S-similarity)
(J-similarity) Dice
(S-similarity)
C-
2.4 C-

Matlab

fi(fi = 0:1; fi = 0:5, fi = 0:75)
(J-similarity) Dice
2-4 fi=0.9
(E-similarity) Consine
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2-1 6

1

3

4

5

6

0.8452
0.4410
0.8613
1.0000
0.6810
0.1113
0.6206
0.9055
1.0000
0.9786
0.3351
0.1273
0.0000
0.4397
0.5536
0.3338
0.8311
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0.0000
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1.0000
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0.2996
0.4730
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1.0000
0.4722
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0.3151
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0.0000
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0.6227
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0.1963
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1.0000
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1.0000
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0.7818
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0.6344
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—%— J-similarity
—*— E-similarity
—b—— S-similarity ||
—P— C-similarity

A

0.7¢
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0.4
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2-4 a=0.9
2.4.2
[63]
6
6 18 6
2 2
4 4 5 5
6 6
1 2-8 (63}
max = ;..
Zij = g%%a;-ilg%%%:i
J J
(V7 i V12) (V 13 i V18) 2-1
2
0.346, 0.7, 0.789, 0.1234, 0.6534) fi = 0:75 2-1 - 24

VIi(i=1;2;::18)

3 2-2 Vi(i=1;2;::18)
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2-2 18

J- E- C- S-
1 0.7671 0.8682 0.9283 0.8832
2 0.7671 0.8682 0.8728 0.8694
3 0.7661 0.8675 0.8812 0.8710
4 0.5051 0.6712 0.6911 0.6762
5 0.7628 0.8654 0.8898 0.8715
6 0.3512 0.5199 0.5355 0.5238
7 0.8015 0.8898 0.9008 0.8926
8 0.7140 0.8332 0.8713 0.8427
9 0.8530 0.9207 0.9542 0.9290
10 0.8660 0.9282 0.9372 0.9304
11 0.5040 0.6703 0.9411 0.7380
12 0.5700 0.7261 0.8141 0.7481
13 0.4152 0.5867 0.8003 0.6401
14 0.6898 0.8165 0.8655 0.8287
15 0.7892 0.8822 0.8843 0.8827
16 0.5663 0.7231 0.8591 0.7571
17 0.8029 0.8907 0.8937 0.8915
18 0.6191 0.7648 0.7762 0.7676
T1 = (tij)exa
@) 1
0:7671 0:8682 0:9283 0:8832
0:7671 0:8682 0:8728 0:8694
T = 0:7661 0:8675 0:8812 0:8710 :
0:5051 0:6712 0:6911 0:6762
0:7628 0:8654 0:8898 0:8715
0:3512 0:5199 0:5355 0:5238
To = (tij)exa
O 1
0:8015 0:8898 0:9008 0:8926
0:7140 0:8332 0:8713 0:8427
T, = 0:8530 0:9207 0:9542 0:9290 ;
0:8660 0:9282 0:9372 0:9304
0:5040 0:6703 0:9411 0:7380
0:5700 0:7261 0:8141 0:7481
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Ts = (Lij)exa:
O 1
0:4152 0:5867 0:8003 0:6401
0:6898 0:8165 0:8655 0:8287
T. = 0:7892 0:8822 0:8843 0:8827 ¢
’ 0:5663 0:7231 0:8591 0:7571 &'

0:8029 0:8907 0:8937 0:8915
0:6191 0:7648 0:7762 0:7676

63 W=(0.162, 0.198, 0.201, 0.157, 0.174, 0.108)

WS =WT: (2-9)
4 2-9 2-3
2-3 a=0.75
WJ- WE- WC- WS-

0:6801 0:7990 0:8215 0:8046

0:7279 0:8349 0:9091 0:8535

0:6579 0:7851 0:8530 0:8021
Z>C>XZ>C>XZ>X>CZ>C>X

2-3
J- E-
C-
fi = 0:25 2-9
2-4
2-4 a=0.25
WJ- WE- WC- WS-
0:6801 0:7990 0:8215 0:8360
0:7279 0:8349 0:9091 0:8905
0:6579 0:7851 0:8530 0:8159
Z>C>X Z>C>XZ>X>C Z>C>X
2-3 24 J- E-
C_
2- C-

17



2.5

2.4

18

2-3

2-4



3
3.1
[64]
65] [66]
[67] [68]
4
[69]
[70] [71]
3.2
n i n; n;
Cl;Cz; i CcM i Cl
i . j P
w! =sin(=.. = :
i (ni )+ COS(ni W)+ 2, (3-1)



cl
_ wi
W= (3-2)
wi
i=1
3.1. 3-1 3-2 w!
P . _ _
wi =1 w0 wi
=1
wl —sin(l )+cos(l Y+ 2
i - e e
B " p
P 2 2 i P
= 2[7 sm(n—i...) + - cos(n—i...)] + 2
P d P
= 2COS(Z + n_.) + 2 (3-3)
i 1ecos(~+ J—) -1 (3-4)
4 n; '
3-4 3-1 w L0 cos(z +1..) [0;..]
i 3-1
]
3.3
m

a n

3.1
v (j =1;2;:0n) Vi = (viv2 )
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m m Nm m j 1 Nm_1
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t12 tlnmil

o 1
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tho1 tho2 30 thonng

mij?2
o 1
U to i tlnm.
t t ot
Vino = Wi T = (Wpn; Wi 255 Wi E . 2N g1 g
th,1 Th,2 I tnmnmil
= (Ve V2 v (3:5)
3-5 Mi2 Nmo
mj?2
3.4
3.4.1
' al (i=12:31) m
1 |
vl § v
Max(W) j v
(36D

=120 = 1,2, 250



22

3 i=1 k=m m
mil nm T (1=1;2;:5nm-1)
3-5 Mi2 Nmo
k=mijl k = mi2mi3:;2
4 3 3-5
(@) 1
tll t12 t1n1
T2 :E o T2 t2n1 g;
tn21 tn22 tn2n1
o 1
tll t12 t1n1
t t t
Vi = W,Ty = (W3 W3, :::;WQQ)E o o g
tl"lzl tn22 tn2n1
= (vi;vi; o v
a;
o 1
vi
V2
01 =Wy (Vi) = (wiwiiiswi) B (3-7)
vt
5 i=i+1 3- 4 i>| I
01;09; 310 O = (01;09;:::;01) Oeo0j=1
0;>1 @)
6 ¢ =fe¢,; ¢,y ¢ g "l ep =
3-1
1 2 i i+1 r
W) () . (PR (e =1
¢, ¢, C; Ciy ¢,
7 0;



3.4.2

2010 2002-2009
3-2 3-3

g f g 8
2002 2003 2004 2005 2006 2007 2008 20099

3-2 (2002 -2009 )
2002 40246 2759 509740 5 362 13100
2003 15489 1333 504325 21 7465 466040
2004 13555 1407 408828 11 696 94959
2005 17751 1223 357678 13 882 262811
2006 102804 1227 431590 10 7229 79962
2007 25364 1123 247528 3 422 201922
2008 26580 1598 326936 17 446293 85949594
2009 10580 845 190109 8 407 273782
3-3 - (2002 -2009 )

2002 126 124 65.9 7527 98 3610
2003 172 128 80.5 10463 142 37000
2004 155 140 54.2 13466 252 20213
2005 176 371 332.4 11542 152 15029
2006 180 492 218.5 8170 102 5375
2007 163 161 88.4 3 94 12416
2008 128 152 206.1 14144 174 12594
2009 132 95 100.2 8859 110 14511

1 32 33 3-6  fl=0.6

3-4,
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3-4

2002
2003
2004
2005
2006
2007
2008
2009

0.648 1.000 1.000 0.36 0.541 0.541 0.169 0.481 0.436 0.287 0.447 0.354
0.509 0.567 0.984 1.00 0.549 0.544 0.876 0.487 0.467 0.603 0.605 1.000
0.499 0.590 0.706 0.60 0.542 0.542 0.615 0.504 0.411 0.927 1.000 0.675
0.522 0.534 0.558 0.68 0.542 0.543 0.938 0.829 1.000 0.719 0.641 0.575
1.000 0.535 0.772 0.56 0.541 0.542 1.000 1.000 0.759 0.356 0.461 0.575
0.565 0.504 0.238 0.28 0.541 0.542 0.738 0.534 0.483 0.474 0.433 0.524
0.572 0.648 0.468 0.84 1.000 1.000 0.200 0.521 0.732 1.000 0.720 0.528
0.482 0.419 0.071 0.48 0.541 0.543 0.261 0.441 0.508 0.431 0.490 0.565

3-2

3-1 3-2 W,=0.5991 w,=0.3252 w;=0.0757
W,=(0.3252,0.0757, 0.5991)
3-1
w,,=0.4000 w,=0.3414 w,=0.2000 ws=0.0586
W,;=(0.3414, 0.4000, 0.2000, 0.0586)

) 1
0:648 0:360 0:169 0:287

T2=§ 1:000 0:541 0:481 0:447§;
1:000 0:541 0:436 0:354
4 2003

O 1
0:648 0:360 0:169 0:287

Vo3 = Wo Ty = (0:3252; 0:0757; 0:5991)% 1:000 0:541 0:481 0:447 §

0]
T_é 0:5281 0:5803 0:5466 0:5532 0:5434 0:5226 0:9879 0:5380 g<

1:000 0:541 0:436 0:354

= (0:9734; 0:5281; 0:4310; 0:3799):

5 2004-2009
T

=

0:9734 0:8129 0:6532 0:5477 0:7129 0:3493 0:5349 0:2157

0:4310 0:5048 0:4572 0:9400 0:8557 0:5195 0:6237 0:4681 X'
0:3799 0:8417 0:8001 0:6078 0:5219 0:4912 0:6265 0:5309
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O %WIT = (0:3414; 0:4000; 0:2000; 0:0586) 1
0:9734 0:8129 0:6532 0:5477 0:7129 0:3493 0:5349 0:2157
0:5281 0:5803 0:5466 0:5532 0:5434 0:5226 0:9879 0:5380§
0:4310 0:5048 0:4572 0:9400 0:8557 0:5195 0:6237 0:4681
0:3799 0:8417 0:8001 0:6078 0:5219 0:4912 0:6265 0:5309

= (0:6520; 0:6600; 0:5799; 0:6319; 0:6625; 0:4610; 0:7392; 0:4236):

6 ¢c=f
g 3-5

3-5 2002-2009
1 2 3 4 5 6

(1;0:83) (0:83;0:67) (0.67, 0.5) (0:5;0:33) (0:33;0:17) (0.17,0)

7 3-5 O 08 02 03
04 05 06 07 09
3.5
3.1
2002-2009
08 02 03 04 05 06 07
09
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ELECTRE Sugen
0-1
4.2
4.1 X = (XX, 5 Xn) Y = (Y Y2 Yn) R n
S(X;Y) S(XiY)
X Y
(P1)0=S(X; Y) =1 (4-1)
P2)X =Y; xi=y;; 1=1,2;:5n; S(X;Y) =1, (4-2)
(P3) S(X; Y) =S(Y; X): (4-3)
Q X Q(X1;X2) , QX1 %) X E
X ¥ [0;1] Q(X1;X2) X1 X
le- |aJ - n T(Q) = (tij)nxn X Q
tj =1 xi;Xj) 2 Q tj =0
T(Q) 0-1 X = (0:2;0:4;0:8) Q Xi  Xj
(1=1,2,3=1,2;3) 1 X Q X
@) 1
0 01
T(Q) =§ 001 §:
111
4.2

T(Q) Q—LITDLI512 _WSTFL2 _WSITDLC:=DJTIETCOC4 - 2)



X

KTky = (W(T'T))%; Kk Ti ko= max. _ jtiji
hW(T'T) T'T T'T
4.1. 4.8 Xi X Q
4.1
. (Pl) Sij(><i;><j) > 0 Sij(Xi;Xj) -]

kT kg- pﬁkT koo,kT1+T2 kQ-le k2+kT2 k2,

4-6 4-5
1 kT;+T; k 1 KTi ke +KkT; k
SiiXi; Xj) = p=£ 12 £ 2 2

N KTiko+KT; ke PR KT ke +KT; Koo

P—
pDEKTikOO'Fij koo-

A T v kT ke

PakT ke

p_
2 nkTik, —1.

(P2) 0-1 KT ko=

. _ 1 kTi+Tik2 _
Sy X0 = P KTk PR 2kTke

3-? =

KT; + Tj Ko

1
Si(Xis Xi) = Py KT, = Sji(Xj; Xi)

4.3

p A = TA; Ay Ay
C = 1Cy;Cy; 5 Chg m
p n I I
vi L0 i=1,205mj =120 Vi=(vi;vh vl
4.4 . i
Vi Q n V= (vivhovh)
O=jijo=1 T'(Q) = (t}1j2)n><n i
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i
Vi
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t}1j2 =1 _
Q tJ!1j2
Ti
4.3.1 = T = fTig
Vi
1 >
1>»>m
2 Q
3
4 (13
T
5 (41
. ) Q J!1j2 =1
Q= (tj!1j2)n><n
6 cc
Vi 2 cc 5 cc

7

(V}l;VL) 20 Vjil;vji
=0 T(Q) 01
4.3
Q 4-5
T=1FTlg
Vi
i=
Vi=(vijvivi) Vi
viooisvi) 2Q
tJ!1j2 =0 (jl;j2:1,2,...,n)
Ti(Q) T ce Vi
cc Vi (i =i+ 1)
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1.2

T=FT5T%::; T

(@)
T'(Qy) :g

., T2g 432

=0.75

o O O o

THQ)) =

20

T3(Qy) =

o o o o
o o o o
o o o o
>0 B
@ O
o o o o

@ O
O O O o
O Fr O
>0 R

O F—r O
o O o o

20
(88] K=4

Q. +=0.75

42.1

o O O o
o O O o
o O O o

T = fT!, T2,
4-2

Cl 13 V1-V4-V5-V6-v7-v8-v9-v11-v16-V17-V18-V19-V20
C2 4 VQ-le-vl2-v15
CS V3-v13
C4 V14
4-5 1 2 ro(VV?) =0<0:75
2 1 4 I‘14(V1;V4) =
1>0:75 1 4 C!
=0.9 K=7 4-3
Q1 v=0.9

Cl
CQ
C3
C4
CS
CG
C?

P P PN DN

V1;V4;V5;V6;V8;V9;V16;V17;V19;V20

V2 VT
VS;VlO;V12
Vll;VlS
V13
V14
V15
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log(xi + X;j)

2 Qo
0:1 (Xi;Xj) 2 Qo
0.1 =0.75 K=7
4-4 Q> v=0.75
Cl 10 V1.V2.V3.V6.V9-V17-V18-V19-V20
C? 2 Vv
CS 4 V5-v8-v10-v14
c* 1 V7
Cs 1 Vi
(o3 1 V12
Cc’ 1 VRS
=0.9 K=14 4-5
4-5 Q2 v=0.9
Cc! 5 V623 y6yT
C? 1 V4
C3 3 V5-v14-v16
c4 1 V7
(0% 1 V38
C6 1 V9
C7 1 v 10
c! 1 v
C? 1 V12
C3 1 V13
c* 1 V15
C> 1 V18
(o3 1 V19
Cc’ 1 v 20
4-2 - 4-5 Q
Q
Q
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4.4.2

(88]

4.5: [88], >

1 X

%oi:C

Fii, (V115 V12);

=2\

iip;ig=1

ViV 2 Cl(iyi, = 1,2 n;) C2 o= Mzl

4.6 (88],
>
= g
. m
=1
=1 i % %
[88] =0.75
4-1 [88]
4-10 4-11
4-6
4-6
[88] =0.75 %=0.690 =0.310
[88] =0.90 ‘% = 0:687 =0.313
=0.75 %=0.840 =0.160
=0.90 %=0.750 =0.250
4-6
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4.5
4.5.1
[89] [90]
[91] Q
4.7 . i Vi n
V= (vivh; v Q T'(Q) i
Q Q
TQ=THQ) " T*(Q) = =: " T™(Q): (4-12)
T(Q) 0-1
(2] W Q
TQ) W = ,max t W: (4-13)
O 1
Gty i D tin
-
thi the 0 thn
W = (Wy; Wo; 55Wn) T max T(Q) W, Max
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4.5.2
m Q
v ig K 4-9
U = (up;ug; i up)
A Ay A AC  1=12:5p)
Ul =@t ub;nu)T,
O 1 2 p 1
up U Ui
TY = (U U% 55 UP) :g Uy U3 oo g
Up uf up
(@) 1
up uf uj
ui u? ub
O=WTeTY = (wy;wy; :::;wn)¢§ _2 '2 _2 E: (01 09; 535 0p);
up uf un
O
4.6
[63]
5
30
> [63] 61 20
6 61
6
log(Xi + Xj) » 0:5 (Xi;Xj) 2Q
0.5
1 2 3 4 5 6
5 A Ay As; Ay AsQ
30
5 30 fViji = 1;2;:: 309,
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fV1»V6g fV7»V13g fv 14 »V18g fv 19 »V24g
fVv 25 »V30g

2]

Y iYi
yi g yjmin’

“=fViji =1;2;::30g 4-7

1 =0.9 4-5 Q
o\ it T
rij (Xi; Xj) = %m
4-8

2 4-8

0:44 0:39 0:39 0:25 0:40
0:47 0:51 0:44 0:44 0:34
0:33 0:39 0:34 0:45 0:51
0:33 0:44 0:31 0:49 0:40
0:41 0:28 0:36 0:35 0:36
0:45 0:38 0:53 0:39 0:38

TY = (UL U?% U =

QU O
202000000 00N

3 4-7 4.4 Q
T'(Q) fT(Q)ji = 1;2;:::;30g
4-10 :
o 1
101101
011011
101101
TQ=TYQ) " T*(Q) ":=: " T°Q) = ;
(9)) Q) Q) ()] 111111
010101
111011
4-11 WT=(0.2467, 0.1680,
0.1374, 0.0031, 0.2761, 0.1732)
4 413 5
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1

2

3

4

5

6

0.8452
0.4410
0.8613
1.0000
0.6810
0.1113
0.6206
0.9055
1.0000
0.9786
0.3351
0.1273
0.0000
0.4397
0.5536
0.3338
0.8311
0.3847
0.3143
0.4028
0.1709
0.3787
0.0657
0.2145
0.3532
0.4584
0.2862
0.3311
0.5938
0.5724

0.9037
0.6640
0.7228
0.0000
0.9374
1.0000
0.7769
0.9256
0.8582
0.7769
0.2397
0.6164
0.2996
0.4730
0.6292
0.0813
0.8716
0.8716
0.5832
0.4724
0.5211
0.3590
0.0958
0.9609
0.2397
0.4318
0.2397
0.4318
0.6956
0.3371

1.0000
0.4722
0.7569
0.3151
0.6152
0.0000
0.4711
0.6170
0.7363
0.8008
0.2104
0.4122
0.3252
0.3241
0.6152
0.4122
0.4711
0.3316
0.2989
0.5855
0.5311
0.5821
0.4122
0.4122
0.5049
0.6459
0.5345
0.4722
0.6197
0.4122

1.0000
0.6227
0.3666
0.1609
0.8043
0.1963
0.5180
0.8522
0.8865
0.7156
0.2844
0.3690
0.4216
0.3034
0.6836
0.1254
0.6387
0.3034
0.5299
0.6682
0.4885
0.6943
0.0875
0.7516
0.0000
0.7516
0.5186
0.6138
0.0124
0.7167

0.8003
0.5933
0.7118
0.5933
0.7031
0.3100
0.3172
1.0000
0.5421
0.5039
0.2282
0.1098
0.1683
0.4352
0.7534
0.1098
0.5933
0.4352
0.5164
0.2282
0.6750
0.2282
0.0000
0.7273
0.2969
0.8090
0.2282
0.5933
0.4836
0.2282

0.9316
0.6010
0.9731
0.0432
1.0000
0.5725
0.4194
0.7818
0.8721
0.4552
0.2720
0.4389
0.2370
0.6344
0.8070
0.6344
0.6360
0.6344
0.5081
0.2655
0.4585
0.4503
0.1319
0.8241
0.0000
0.9560
0.1792
0.7085
0.4568
0.6344
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4-8 Q ~=09

Nk Hk E
2 VLV?  (0.350.43,0.40,0.45,0.38,0.42) (0.44, 0.47, 0.33,
1 V6 (0.09,0.82,0.00,0.16,0.26,0.47)  0.33,0.41,0.45)
2 V3VY  (0.65,0.25,0.37,0.18,0.45,0.35)
1 VE (0.37,0.48,0.31,0.41,0.36,0.51)
4 VARVAS (0.31,0.56,0.41,0.45,0.23,0.39)  (0.39,0.51,0.39,

V 12; V 13
1 A (0.43,0.44,0.29,0.40,0.47,0.37)  0.44,0.28,0.38)
1 Vo (0.49,0.4,0.36,0.43,0.26,0.42)
1 v 10 (0.54,0.43,0.44,0.40,0.28,0.25)
3 viviey1s o (0,37,0.33,0.38,0.31,0.37,0.59)  (0.39,0.44,0.34,
1 V17 (0.49,0.51,0.27,0.37,0.35,0.37)  0.31,0.36,0.53)
1 v 18 (0.29,0.66,0.25,0.23,0.33,0.48)
5 V19v20:y2 (027,0.41,0.49,0.50,0.33,0.37)

V2223 (0.25,0.44,0.45,
1 v 24 (0.12,0.56,0.24,0.44,0.42,0.48)  0.49,0.35,0.39)
6 V?2%;V26;v27 (0.40,0.34,0.51,0.40,0.36,0.38)  (0.40,0.34,0.51,

\V/ 28;\ 29, 30 0.40,0.36,0.38)

é

0:44
0:47
0:33
0:33
0:41
0:45

0:39
0:51
0:39
0:44
0:28
0:38

[63]

0:39 0:25
0:44 0:44
0:34 0:45
0:31 0:49
0:36 0:35
0:53 0:39

0:40
0:34
0:51

O=WT¢TY = (0:2467, 0:1680:;L0:1374; 0:0031;0:2761;0:1732)

= (0:4243; 0:3840; 0:4150; 0:367; 0:3988):

0:40
0:36
0:38

0.4243
%0[88]

%=0.5964
[63]
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5
[92]-[93]
B4 Zadeh??) 1965
Atanassov(2?!
J- E- C-
J- E-
C- E-
5.3 3113
5.4 E-
5.1
(Fuzzy Set, FS)
X = X1} Xo; 15 Xn 0 , X
>(X) W = (wq;Ws; i Wy) Xj = 1;2;::5n)
P
Wj 5 0 Wj = 1
j=1
Zadeh [20]
5.1 X =TX;; X9 Xn0 X

A = < Xj;,.a(Xj) = jx; 2 Xg;

SA) i x T [0;1] ,a(x) X Xj A

40



5

A B X A = F< X5 a(%) > jx 2 Xg B = f<
Xj: 56 (Xj) > jX; 2 Xg A B
5.2 A B J- E- C-
SSPAB) = = P N CED
”/%\(Xl) + ”28 (Xl) i 11A(Xi),,B(Xi)
i=1 i=1 i=1
P
1 2 La(Xi)..e(Xi)
FS . _ i=1 .
SESAB) = 52)

CLAK) LAk

P
1 ~alXi)ne(Xi)
SeS(A;B) = o = r ; (5-3)
i 11,26\(XI) i 112B (XI)

5.1. 5.2
(P1)0 = SF5(A;B) = 1;
(P2) SF3(A;B) = SV 3(B; A);
(P3)STS(A;B) =LA =B;,,a(Xi) =,.8(x); i =120

SFS(A;B) 5.1

(P1) SFS(A:B) , 0 SFS(A;B) = 1.

X X X

- 11,2A(Xi) + ' ”2B(Xi) > 2 . nA(Xi)"B(Xi):

P
1 ~nalXi)ss(Xi) 1 X
SIS(A'B) = ~ @ ' p - lel:

RS (CORIR-TEON SN CO RGO
(P2) ST5(A;B) =SF3(B; A)
(P3) A=B, ,ak)=.,s), i=1;2;:5n

P

1 AXi),A(Xi)

k2

1
STS(A; B):ﬁ ' =1

= —
. a(Xi) + . pa(Xi) i . »AXi)5A(Xi)
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SES(A;B) SES(A;B)
u
53 A = f,a(X1);»a(X2), 5.aXn)g B = f,,8(X1), »(X2),...,
»B(Xn)g X = X5 X5 15 Xn @, X 2 X
2AB AB
FS(A- — fi - fi . -
AR =T eke T T Diakkek,” &-4)
p d 2 d 2
AB = nA(Xi)nB(Xi) kAk2 = HA(Xi) kBk2 = HB(Xi) 0 et
i=1 i=1 i=1
fiel
[24] 5.2
5.2.
(P1)0 =S/ S(A;B) = 1; (5-5)
(P2) SV3(A;B) = SV 3(B; A); (5-6)
(P3)SIS(AB) = 1L,A=B;,.a(X%) =..s(x); i=12 5N (5-7)
. (P1) SES(A;B) , 0 SIS(A;B) =1
2AB AB
0 aig ki ~ 10 kakek, ~ (5-8)
(5-8) (5-4)
SIS(A;B) = fi+ (1 fi)=1: (5-9)
(P2) S{3(A;B) = S{°(B; A)
(P3) A=B, ,ak)=.sX), 1=1;2;::n
2AA AA
FS . — fi = fi S
SCAB) =T e kake T 4T D iAcaK
(= =
2 ) HA(Xi)nA(Xi) . HA(Xi)nA(Xi)
= figp—— + (1 fiyr—F
_ 1,,2A(Xi) + 1,,2A(Xi) a(Xi) A (Xi)
i= i= i=1 i=1
=fi+1jfi=1
u
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24,5 Lj Chengl?]
Liang Shil®7]

Szmidt Kacprzyk!®6-7)

Huang Yang!
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A aX) =10 ..a) 0 "alX5), X5 2 X, LalX))
Xj X Szmiet Kacprzyk .a(Xj) X; X
) ...A(Xj) =0, Xj 2 X A

5.2.2

5.5 s S:>(X)? ¥ [0;1]



0 =Se(A:B) =1
(P2) A=B, ,a()=.s() "akxi)="s() 1=12;:50.
12X 2(,a00).a06) + 7A(X) A (X))

Se(AB) = _GAG) FRO0D) + A + TR ’

5.7 A=1<Xj;..a(X);"alXj) > jx; 2 Xg B =f<Xj;..8(Xj); "s(Xj)
> jx; 2 Xg; X . AB 2 >(X)
A B
12X 2(,a0%0).8 () + "a(Xi)"s (X))

VAR =T R0w + 7200)) + (a04) + "2 0)

A ﬁ)l X o A (Xi),.8 (Xi) ";r)"A(Xi)"B(Xi) _ (5-15)
N Lal) +7206) L.a06) +75(%)
O=fiel fi=0 1]
fi=1 5.6 =
5.7
5.4. S,(A: B) A B2>(X).
Sv(A;B) Sv(A;B) =Sy (B;A) Sv(A;B)  (P1-P2)
(P1) Sv(A;B) , 0 Sy(A;B) =1

wa (%) * g (X0) - 2"A(Xi)"B(Xai"i(Xi) + "é(xib: 2" A(Xi) "8 (Xi);

»A(Xi)e(Xi) + 7A(Xi) "B (X)) = LA FTACKG) L. (Xi) + 7B (X);

5-15

Sy (A B) = fil o 2lal)up () + A() 8 (X))

N Gala) +7206) + (g () + "3 (x0)
w15 i)t pnAl)B(6) +ACG) "8 (%)

N WA+ 7R g () + A (%)
efi+1ljfiel:
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0eSy(A;B) =1
(P2) A=B, SA(Xi) = L8 (%) "a(G) = "B (X)) 1=1;2;:n.
12X 20,a).a06) + "AXi) A (X))

SABI=IL 200+ 200) * GAGW + A0

A ﬁ)l K ali)sa() + A (X))
PN L TG RGN Ak + TAGK)
=1
O
Xi =12, %5 2 X) 5-15

Xj 0 =12:5n)

o X 20, a0).e (Xi) + A (X) 78 (X))
WSV (AB) = Willl 5 )+ 720) + 506) + 5060

7-1.801TD[ CAD JTI/F312./F23/F71.97TF7.0724TD[ (D

+(1j fi)



5.3

A B X = Xy} Xo; 15 Xn 0 [31]
13
Ta(Xi) = .a(Xi) i "aXi) Te(Xi) = ..s(Xi) i "s(Xi) T,(Xi) = .,.a(Xi) i
»a(Xi) T-(xi) ="a(Xi) i "s(Xi) o
e Ta(xi) i TB(Xi)j;

Sc(A;B)=1j (5-19)
P, 20 .

o SH (A, B) =1 i Pi—l JT(XZIE +JT" (XI)J’ (5_20)
SLAB) =1 L JTAGG) 1 Te(Xi)] i T, (i +jT"(Xi)j; (5-21)

4n S 4n

n 2(yw. 2(y.

SO(A, B) — 1 i i=1(T,, (XI) + T" (XI)), (5_22)

2n

rp__ — i

Soc(AB)=1j " i) AlXi) i B(Xi)lp; (5-23)

n
TalXi) = Goaxi) + 1§ "a(xi))=2 Te(Xi) = Ge(Xi) + 1 i "s(X))=2;
%, (A;B) +%(A;B)

She(A;B) = 5 (5-24)
A+ - de—— - -
%U(A, B) — 1 i p i=1 ‘uA(Xri)—nB(Xz‘ﬂ %U(A, B) — 1 i p i:1| A(Xri])— B(X:)]
Sue(A;B) = SH(A; B) p=1,
T ) )y
p i— L(Xi) + (X .
SP(A;B) =1 j i=1 'n vz (5-25)

S) = eal) 1 .s)iF2 TH06) =j i Tai))=2 1 i "s(Xi)=2);
| gl )

T C s 06) + 7 sa(Xi)P

- :

SEAB)=1j ' (5-26)

7s1(Xi) = Imai1(Xi) i Me1(Xi)j=2, 7 s2(Xi) = iMaz(Xi) § Me2(Xi)j=2, Mai(Xi) =
Goa(Xi) + Ma(xi))=2, me1(X;) = G.a(Xi) + Ma(Xi))=2, Maz2(X;) = (Ma(Xi) +1 i
"a(Xi))=2, mea(Xi) = (M (X;) +1 i "B(Xi))=2, Ma(Xi) = G.a(xi) +1 i "a(Xi))=2,

me(Xi) = G.e(xi) +1 i "s(Xi))=2;
rp

By =1; " COT O ) (527

() = 7)) O SE) (1) = 751 (Xi) + T2(Xi) (- SE), -o(i) =
Imalxi) i TG ( Spc), -s3(i) = max(la(i); ls () i min(la(i); Is(1)), Ia(i) =
(Li »ali) i "a(x))=2, le(i) = (L i ..e() i "s(X))=2;

Sty (A;B) =1 du(A; B); (5-28)
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dn(A;B) = %

P max(i,at) i ws0i I"a0) § "8 CDD:

Sy (A;B) = (e % *B) j e =1 j e h); (5-29)
da(A;B) =1 L max(,.a(Xi) i e i"a(%i) i "s(X)i);
Sty (A;B) = (L i du(A; B))=(1 + du(A; B)); (5-30)
du(AB) = PL max(@j,.a(Xi) i »e(Xi)i J"a(i) i "s(X)i);
C(A;B) = %X P 225);182()(()())5‘\2()(;))1()(3 = (5-31)
i=1 AW A\AI B\ B\Xi
6 [31]
13 (5-15) (5.19)-(5.31) 14
5-1
5-1 A B
1 2 3 4 5 6
A (0:3;0:3) (0:3;0:4) (1;0) (0:5;0:5) (0:4;0:2) (0:4;0:2)
B (0:4;0:4) (0:4;0:3) (0;0) (0:0;0:0) (0:5;0:3) (0:5;0:2)
Sc 1:0000 0:9000 0:5000  1:0000 1:0000 0:9500
SH 0:9000 0:9000 0:5000  0:5000 0:9000 0:9500
SL 0:9500 0:9000 0:5000  0:7500 0:9500 0:9500
So 1:0000 0:9000 0:5000  1:0000 1:0000 0:9500
Sbc 0:9500 0:9000 0:5000  0:7500 0:9500 0:9500
SHBe 0:9000 0:9000 0:5000  0:5000 0:9000 0:9500
SP 0:9000 0:9000 0:5000  0:5000 0:9000 0:9500
SP 0:9500 0:9000 0:5000  0:7500 0:9500 0:9500
Sk 0:9300 0:9330 0:5000 0:6700 0:9300 0:9500
Sky 0:9000 0:9000 0:0000  0:5000 0:9000 0:9000
S&y 0:8500 0:8500 0:0000  0:3800 0:8500 0:8500
Sy 0:8200 0:8200 0:0000  0:3300 0:8200 0:8200
C 1:0000 0:9600 0:0000  0:0000 0:9971 0:9965
E 0:9600 0:9600 0:0000  0:0000 0:9630 0:9796
Si=02 0:9920 0:9600 0:0000  0:0000 0:9902 0:9932
Si=0:  0:9680 0:9600 0:0000  0:0000 0:9698 0:9830
5-1
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S} C , A=<10> B=<
0;0> Sf =05 A=<0303> B=<0404> C=1
5-1
1 A = fAl,AQ,Adg,C == fCl,CQ,C‘gg , A|(| ==

1;2;3) C

A; = <;;0:3;0:3 >; < ¢y, 0:2;0:2 >; < ¢3;0:4;, 0:4 >g;
A, = < ¢;;0:8;0:1 >; < cy; 1:0;0:0 >; < ¢3;0:9;0:0 >q;
A; =1<c;;0:4;,0:4 >;<y;,0:8,0:8 >; < ¢5;0:7,0:7 >q:

Al =1<¢;0:2;0:2 >; < ¢y;0:3;0:3 >; < c3;0:5; 0:5 >q;

Ai(i = 1;2;3)
5-14 5-15

E(Al; A)) = 0:9406; E(Al;Ay) =0:8887; E(Al;A3) =0:8012;

Sy (Al; A)) = 0:9881; Sy (Al;A;) =0:9777; Sy (Al;A,) = 0:9602;

A1’A2,A3 Al

31) Ai(i = 1;2;3)

C(AL;A)) =1, C(Al;A,) = 0:8457; C(Al;A;) =1;

(31]

(31]
5.4
[26],[31],[104]

5.4.1

[26],[31],[104]
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C,C Gy X = TXq; Xo; X30
C, = < x1;1:0;0:0 >; < X5; 0:8;0:0 >; < x3;0:7;0:1 >q;
Cy, = < Xx;;0:8;0:1 >; < X5;1:0;0:0 >; < x3;0:9; 0:0 >q;
C; = < x1;0:6;0:2 >; < X5;0:8;0:0 >; < x3; 1:0; 0:0 >g:
A X

A = < X;;0:5;0:3 >; < X,;0:6;0:2 >; < X3;0:8;0:1 >g:

A Cl, C2 C3
A Ck(k =1;2;3)
k = fg%fSV (Ci; A)g: (5-32)
fi =0:8 5-15 Cii=123 A

Sy (Ci; A) = 0:9256; Sy (Co; A) = 0:9423; Sy (Cy:A) = 0:9690:

5-32 A C3 [26],[31],[104]
X1, X9 X3 05 0.3 0.2 A
Ck(k =1;2;3)
k = 1rg%fwsv (Ci; A)a: (5-33)

fi =08, 5-15

WSy (C1; A) = 0:9003; WSy (C; A) = 0:9301; WSy (Cs; A) = 0:9684;

5-33 A C3 [26],[31],[104]

5.4.2

[31],[95]
5.4.2

A= fAl( ); A2( )1 A3( )! A4( )l A5( )g1
B = fbl( )l b2( )1 b3( )’ b4( )’ b5( )g

P (Patient) = f< b;;0:8;0:1 >; < b,; 0:6;0:1 >; < b3; 0:2; 0:8 >; < by; 0:6; 0:1 >;
< bs;0:1;0:6 >g:
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Ai(i=1;2;3;4;5)

A (VT)=1<Dy;0:4;0:0 >;< by;0:3;0:5 >; < b3; 0:1;0:7 >; < by; 0:4;0:3 >;

< bs;0:1;0:7 >q;

Ay(M) = < by;0:7;0:0 >; < by; 0:2;0:6 >; < bs; 0:0;0:9 >; < hy;0:7;0:0 >;
< b;,;0:1;0:8 >g;

Az(T) = f< by;0:3;0:3 >; < by; 0:6;0:1 >; < b3;0:2;0:7 >; < by; 0:2;0:6 >;
< b5;0:1;0:9 >q;

A4 (Sp) = < by;0:1;0:7 >; < by;0:2;0:4 >; < bs; 0:8;0:0 >; < hy; 0:2;0:7 >;
< b5;0:2;0:7 >q;

A5(Cp) = < by;0:1;0:8 >; < by; 0:0;0:8 >; < b3;0:2; 0:8 >; < by; 0:2; 0:8 >;
< bs; 0:8;0:1 >q:

P A A Az AL As

P Ak =1;2;3;4,5)
k= p;@gfsv (Ai; P)a: (5-34)
, fi=08, 515

Sv(P;A)) =0:8949; Sy (P;A,) =0:8807; Sy (P;A;) = 0:8422;
Sv(P;A;) =0:5012; Sy (P;A5) = 0:4176:

, 5-34 A,
1L fi=0:2 fi=05
5.4.3
TOPSIS
Li

1051 Wu  Zhang [106]

Wang Li [107]

[107]

[30],[108],[109],[110] -[111]

o1



5.8 p A=TA; Ag i Agg N
C=1C;Cy:iChg p n
i j Vi =< Cj; . (Cj); "u(Cj) >
i=1,2::;m;J =1;2;:5n V= (vi;vh;ov)) A
(D) A 2 A, ) A;
(A1; Az As)
1) S (2) C,
(3) Cs (4) C4
Ci(G =1,2;3;4) Ai(i = 1;2;3)

A; = < Cy;0:60;0:40 >; < C,; 0:55; 0:35 >; < C3; 0:40; 0:20 >; < Cy4; 0:52; 0:45 >q;
A, = < Cy;0:55;0:35 >; < C,; 0:65; 0:30 >; < C3; 0:55;0:04 >; < Cy4; 0:45;0:15 >q;
A; = < Cy;0:60;0:30 >; < C,;0:68;0:30 >; < C3;0:72;0:25 >; < Cy4; 0:65; 0:12 >q:

(98]

AT =f< Cj:.»a+(Cj); "a+(Cj) > JC; 2 Cg; (5-35)
A~ =T<Cj; a1 (Cj); "ai (Cy) > iC; 2 Cg; (5-36)

A+ (Cj) = m;’ﬂlenAi(Cj)g; "ar(Cy) = miinf"Ai(Cj)g;
»Ai (Cj) = miinf,,Ai(Cj)g; "ai (Cj) = m;axf”Al.(Cj)g:

(5-35)  5-36 Ai(i = 1;2;3)
A+ A-

At = f< C;;0:60;0:30 >; < C,; 0:68; 0:30 >; < C3; 0:72; 0:04 >; < Cy; 0:65;0:12 >qg;

A~ = < Cy;0:55;0:40 >; < C,; 0:55; 0:30 >; < C3; 0:40; 0:25 >; < Cy; 0:45; 0:45 >q:

(5-14) Ai(i = 1;2;3) A+
E-

SE(AT;A)) = 0:9134; Se(AT:A,) = 0:9741; Se(AT;A;) = 0:9900;
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5-14 Ai(i = 1;2;3) A- E-

Se(A;A;) = 0:9957; Sg(A™;A,) = 0:9292; Sg(A~; A;) = 0:9160:

5-35 5-36
R A AT A~ Ri
Se(AT; A) .
Ri=——=:1=1,2::;n: 5-37
Se(A—; A) ( )
(5-37)
R, =0:9174; Ry, =1:0484; R; = 1:0807:
As; T Ay T A,
As
Ci( =1,2;3;4)

W = (0:17;0:3; 0:4;0:13)
(5-18)

WSe(AT;A)) = 0:9032; WSg(AT;A,) =0:9767; WSE(AT; As) = 0:9840;
WSE(A™;A)) =0:9956; WSE(A™;Ay) =0:9270; WSg(A;Az) = 0:9183:

(5-37)

WR; =0:9072; WR, = 1:0536; WR3 = 1:0715:

As T AT A As
5.5
5.5.1
=< Xj1., (X5):7 (X5) = jx5 2 Xg - =< X55,,.(%5): 7. (%) > jx; 2
X X = TXq; Xo; 15 Xn 0

+ - =< X5, (X5) +...(%5): 7 (X5) +7.(X5) > jx; 2 Xg;
- =T< X5, (X)-(X5): 7 (X5)7.(X5) = Jx; 2 Xg;
., =TF<Xj .., (X);,7 (%) > jx 2 Xg:
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% - 1fFF,, (X)) =,,.(X);” (X) , 7.(X) ] 8x 2 Xg
= ifff,, X)=,,.(X);” (X) =".(X) ] 8x 2 Xg

[112],[113],[114]

Chen Tan
[115)
5.9[115] =(.n") X X
D()=,i” (5-38)
D() D()2[il1]
Hong Choi [116]
5.10[116] =(Gn7) X X
F()=,+" (5-39)
F() F()2[0;2]
5.5.2
5.10 p A=TA; Ay Apg N

C =1Cy;Cy;:5;Chg

Ai = F(Cr; < Loins "it )1 (Cas < ooz "i2 )55 (Cini < i im =)0

»3ij A Cj 7ij Ai Cj
5-38 A
Di = (dir; dig; 25 dim) = Goir 1 "its iz 1 720 555 seim B im): (5-40)
5-40
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(SiF° &N o 4y SE (P

dip i D} diz i D} dim i Dil).
D? i D}'D? i D' D? j DI

(5-41)

DZ=max fdi;; dis; :::; dim0.

= P L (5-42)

= N AN (5-43)

= s ; (5-44)

"a+(Cj) >jCj 2 Cg; 1 =1;2;1p; (5-45)
"ai(Cj) >jCj 2Cqg; 1 =1;2;::p: (5-46)

(Cj)g; i =1;2;:p; j =1;2;0n;
(Cpg; i=1,2;:0p; j =1;2;:n;
(Cj)g; i =1;2;:p; j =1;2; 00,
(Cyg; 1=1;2;:p; j =1;2;:n:
Ai Ri
(Ar; Ai) ,
A g l)"‘SjFS(AN;Ai))’
SES(Ar; AY)

i=1,2;:0n (5-47)

ER;



5.5.3
A = TA;; Ay Ag C = 1Cy;Cy; 5 Chy
G =1G;Gy;::;Ghg m
G; A
vl =< Ci5,0 (C1)i A (C1) =5 < Cop,h (C2)i A (Co) >3
< Cni.h,(Cn); "4 (Ch) >0;
I=12p)=14200m A (Ck) A o
" a, (Ck) A o vi = (vl
G;
1 5-45 - 5-46
Ar An
2 5-38 A n

Ti(1=1;2;::5n)

t11 t12 e tln

t21 t22 e tgn

oy

I
Sunuuile)
>0 B

I

T T 1 T, 1
AC) i "AC) WA C) i A C) Wk C) i A G
,@@or@@oHMQMTUQ):,@@or%@og:

@ O

v (C1) i " (C1) (o) i "A,(Co) i1tk (Cn) i A, (Cn)

3 T;
(i) i Tai) _
A NOFRAG) (5:50)
T,(1))=min ftj;; tig; 3 ting  To(i)=max ftig; tig; 3 ting T1(i) Ti |
To(i) [ i=1;2;:1

Fi = (81 J))pxn
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4 W = (W;;Wo:W,) P

(@)
1
Ui = W'F = (Wi ws; ZZZ;Wm)E &
1

—_ 1.,,2: .00t .
= (uj; Ui ul):

5 540 - 541
Dr Dy

6 (5-42)-(5-44)  (5-47)-(5-49)

A;
1
S
1322 o e?ng
€n
(5-51)

Ai(i=1;2;::;n)

05 = 1n<1lafoR g; Og = 1rga<xfER 0; Oc = 1rQIaXfCR g: (5-52)
5.5.4
PWR5 :
40km
: 5 (M)A (2) A,
25km 11. 7 3)
Az 11 km 11 25 km
1 1 (4 A 2,
12 70
(5) A; 20km
7.4 80
A =TA; Az A Ay Asg
5 1) ¢
(2 C, (3) Cs (4) C4
5-2
1 5-45 - 5-46

S7



5-2 5 5

C

C,

Cs

Cy

U'I-b(.«)l\)l—‘()'lwaH(ﬂbwl\)H(ﬂbwl\)l—‘(ﬂbwr\)l—\Z

< 0:05;0:09 >
< 0:27;0:36 >
< 0:31;0:05 >
< 0:24;0:44 >
< 0:17;0:46 >
< 0:41;0:16 >
< 0:37;0:20 >
< 0:81;0:12 >
< 0:09;0:69 >
< 0:70;0:27 >
< 0:22;0:25 >
< 0:24;0:35 >
< 0:16;0:79 >
< 0:45;0:08 >
< 0:04;0:77 >
< 0:54;0:14 >
< 0:18;0:24 >
< 0:24;0:40 >
< 0:82;0:.01 >
<0:74;0:18 >
< 0:92;0:00 >
< 0:81;0:09 >
< 0:47;0:23 >
< 0:03;0:92 >
< 0:59;0:26 >

< 0:29;0:30 >
< 0:07;0:29 >
< 0:41;0:07 >
< 0:25;0:27 >
< 0:33;0:25 >
< 0:36;0:17 >
< 0:03;0:44 >
< 0:63;0:27 >
< 0:39;0:11 >
< 0:65;0:11 >
< 0:54;0:14 >
< 0:25;0:47 >
< 0:31;0:52 >
< 0:15;0:82 >
< 0:08;0:39 >
< 0:35;0:51 >
< 0:41;0:04 >
< 0:09;0:13 >
< 0:03;0:73 >
< 0:68;0:18 >
< 0:48;0:43 >
< 0:64,;0:31 >
< 0:74;0:19 >
< 0:43;0:18 >
<0:22;0:11 >

< 0:08;0:46 >
< 0:46; 0:30 >
< 0:32;0:35 >
< 0:10;0:22 >
< 0:34;0:47 >
< 0:40;0:26 >
< 0:48;0:28 >
< 0:76;0:03 >
< 0:03;0:38 >
< 0:67;0:12 >
< 0:61;0:13 >
< 0:38;0:56 >
< 0:16;0:60 >
< 0:07;0:44 >
< 0:18;0:26 >
< 0:40;0:07 >
< 0:49;0:48 >
< 0:57;0:05 >
< 0:64;0:35 >
< 0:36;0:62 >
< 0:44;0:30 >
< 0:35;0:63 >
< 0:22;0:17 >
< 0:43;0:11 >
< 0:29;0:31 >

< 0:13;0:05 >
< 0:06;0:33 >
< 0:18;0:22 >
< 0:49;0:27 >
< 0:41;0:36 >
< 0:44;0:46 >
< 0:20;0:41 >
< 0:70;0:27 >
< 0:18;0:44 >
< 0:49;0:34 >
< 0:25;0:25 >
< 0:01;0:33 >
< 0:26;0:65 >
< 0:06; 0:96 >
< 0:14;0:13 >
< 0:23;0:12 >
< 0:36;0:11 >
< 0:23;0:35 >
< 0:54;0:29 >
< 0:78;0:08 >
< 0:50;0:41 >
< 0:20;0:30 >
< 0:22;0:43 >
< 0:25;0:40 >
< 0:42;0:50 >

Ap = < C;;0:9294;0:0057 >; < C,; 0:7443; 0:0078 >; < C5; 0:7690; 0:0598 >;

An = < C;;0:0046; 0:9234 >; < C,; 0:0430; 0:8358 >; < C3; 0:0782; 0:6390 >;

< C,4;0:7802; 0:0504 >g;

< C4;0:0119; 0:9616 >g:
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2 (538
&%
i0:0372 §0:0349 ;0:3838 0:0853
i0:1076 §0:2081 0:1074 §0:2745

T, = 0:2637  0:4093 0:0393 0:0471
i0:2044 §0:0198 0:1259 0:2216
i0:2964 0:0723 0:1257 0:0524
© 0:2564  0:1867  0:1438 0:0225
0:1713 0:4084 0:2017 0:2159
Ty, = 0:6877  0:3539  0:7333  0:4291
j0:5977 0:2210 0:3472 0:2587

0:4334 0:5361 0:5171 0:1580

© i0:0313 0:3979  0:4774  0:0032
j0:1065 0:2222 ;0:1874 0:3252
T3 = i0:6321 0:2173 §0:4364 0:3911
0:3667 §0:6734 0:3645 0:9552

i0:7703 §0:3154 0:0820 0:0094

© 0:4049 0:1622 0:3258 0:1166
i0:0561 0:3676 0:0016  0:2580

T, = j0:1622 0:0355 0:5154 §0:1184
0:8058 0:6887 0:2968  0:2507

0:5557  0:5033 j0:2571 0:6991

© 0:9237 0:0509 0:1405  0:0977
0:7228 0:3257 0:2883 0:0935

Ts = 0:2404 0:5495 0:0552 §0:2080
i0:8923 0:2454 0:3278 §0:1506

0:3327 0:1043 ;0:0221 ;0:0837

3 5-50

© 0:7389 0:7438 0:0000 1:0000
0:4370 0:1739 1:0000 0:0000
0:6810 1:0000 0:1893 0:0000
0:0000 0:4333 0:1843 1:0000
0:0000 1:0000 0:4630 0:9460

0000900

59

0000000 D 00000 Ol o >O00m B >XOom B >0 B



1:0000
0:9502
0:8798
0:0000
0:7284

F

QTN O

0:0000
1:0000
0:0000
1:0000
0:0000

1:0000
0:0000
0:0000
1:0000
0:8500

1:0000
1:0000
0:5919
0:0000
1:0000

0:7501
0:0000
0:0000
1:0000
1:0000

0:8437
0:4710
1:0000
0:2132
0:5834

0:0000
1:0000
0:1870
0:0000
0:7952

0:0000
0:6073
1:0000
0:9325
0:4515

0:5963
1:0000
1:0000
0:3060
0:9497

1:0000
0:6301
0:4718
0:4469
0:8828

0:8605
0:1362
1:0000
0:6594
0:0000

0:1027
0:0000
0:3475
1:0000
0:1479

0:0000
0:3155
0:1982
0:4141
0:0000

0:0678
0:0000
0:5810
0:0000
1:0000

0:4916
0:7413
0:0646
0:6286
1:0000

0:0536
0:1927
0:0000
0:6079
0:0000

>O000om B

>Ooom B

4 W’ = (0:1;0:3;0:2;0:3; 0:1)
5-51
U; = (0:3412; 0:5999; 0:4579; 0:5946); U, = (0:6339;0:5750; 0:7770; 0:2999);
Uz = (0:7000; 0:5693; 0:6504; 0:2230); U, = (0:5850;0:4169; 0:5907; 0:6359);
Us; = (0:6184;0:8003; 0:4946; 0:3063):



5-3
S\;FSP S\I]FSN JR SIIEFSP S,IEFSN ER SéFSP SéFSN CR
A; 0298 0.490 0.117 0:229 0:329 0:064 0.459 0.659 0.257
A, 0428 0.689 0.239 0.300 0:408 0:106 0.608 0.820 0.434
As; 0522 0.615 0.297 0:343 0:381 0.124 0.691 0.762 0.502
A, 0438 0.493 0.204 0:340 0.330 0:096 0.612 0.661 0.390
As; 0457 0520 0.224 0:314 0:342 0:103 0.634 0.686 0.419
Best A; A3 As
5-3 Az
5-1 5-2 5-3
0.8 T T T T
—— Positive—-J-similarity
07} > Raeive-—smiain]
0.6
0.5,
041
0.34
0.2} 4
O'10 O.bl 0.62 0.63 0.64 0.65 0.66 0.67 0.68 0.69 0.1
5-1 J-
Ai (I —
1;2;:::,5) A (1=1,2;:5;5)
5.5.5
1
[98] [117]
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0.45 T T T T
—— Positive—E-similarity
0.4+ —*— Negitive—E-similarity ||
Reletive—E-similarity

L L L L L L L L L
0 0.01 0.02 0.03 0.04 0.05 0.06 007 008 009 0.1

5-2 E-

1

—#— Positive—C-similarity
09} —*— Negitive-C-similarity| |
Reletive-C-similarity

0.8F

0.7F

0.6

0.5F
i

04f 4

0.3F B

0.2

L L L L L L L L L
0 0.01 0.02 0.03 004 005 0.06 0.07 008 009 01

5-3 C-

A (1 =1;2:::;5)
1 C; 2 Cy
Ai (1=1;2::5)

A =< Cy;0:2;0:4 >; < Cy;0:7;0:1 >; < C3;0:6; 0:3 >q;
A, =< Cy;0:4;0:2 >; < Cy;0:5;0:2 >; < C3;0:8;0:1 >q;
A; =< Cy;0:5;0:4 >; < Cy;0:6;0:2 >; < C3;0:9; 0:0 >q;
A, =1<Cy;0:3;0:5 >, < Cy;0:8;0:1 >; < C3;0:7;0:2 >q;
A; = 1< Cy;0:8;0:2 >; < Cy;0:7;0:0 >; < C3;0:1; 0:6 >g:

5-45 5-46 A (i =1;2:::;5)
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Ap An

Ap = < Cy;0:8;0:2 >; < C,;0:8;0:0 >; < C3;0:9; 0:0 >q;
An =< Cy;0:2;0:5 >; < Cy;0:5;0:2 >; < C3;0:1; 0:6 >q:

A (1=1;2:;5) Ap An

D; = (0:0;1:0;0:6); Dy = (0:0;0:2; 1:0); D3 = (0:0; 0:4; 1.0);
D, = (0:0;1:0;0:8); D5 = (0:9; 1:0; 0:0); Dp = (0:0;0:7;1:0);
Dn = (0:3;1:0; 0:0):

(5-42)-(5-44)  (5-47)-(5-49) A (i =1;2;::5) J-
E- C-

JR; = 0:5566; JR, = 0.8843; JR; = 0:8161; JR, = 0:6066; JR; = 0:2732;
ER; = 0:5320; ER, = 0.8240; ER; = 0:7368; ER, = 0:5617; ER; = 0:3382;
CR; = 0:5301; CR, = 0.8267; CR3; = 0:7388; CR, = 0:5566; CR; = 0:3308:

5.6

(31]
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[54]

6.1

6.1.1

[25]

[39]

Bellman Zadeh,

[51] (52]
(34],[55]
Zadeh 1965
Atanassov
(39]
Liu
(43]

(1191 Hausdorfi

6.1.2

(299 Euclidean

Cosine (31

65

[41]

20]

37]

[50]
[53]
[38]
[118]
1970
TOPSIS
Hamming



6.1

fi

»fi(X) =

WW 00

[118]



[122]

i (X)
"5 (X)



6.2.3
6.2.1
Laarhoven Pedrycz [130] fi
6.41139 i (a1;@2;a3)
fi »»fi(X)
8
g 0; X <ay;
X8 g, @ X ® ay;
0= 2_ (65)
= e 2= X=ag
-0 as < X.
0°a1°a2°a3 a; as fi s
6-1
1] — — — —
0 a, a a, >
6-1

fi = (a;;a;a3) fl = (by; by b3)

fi = fl = (a; + by;a, + by as + by);
fi > fl = (a;b;; ashs; ashs):;

>fi=(a; a; a);

68



fi
6.5

6.5 fi = (aj;asa3) fl = (bi;by;hs)
O°a1°a2°a3,0°b1°b2°b3

aibi

SY(fi; fl) = > =1



m p n G =1Gy;Gy; ;G

Kk — cak oK Ak ) cfak oK .ok e crak ok .ok )
Vi = < Cy5 (@115 @j10; i13) =5 < Co; (@5 Qjngs Ajnz) =115 < Crj (Qing; @ings @jnz) >0

i=1,2;:5p,k=1;2;m.

m > = (a2 am Ai
X k X k X k X k X k
Ui =f< Cl;( 2 k111 »kQj19; skailg) > < CQ;( »kQjo1s > kjoo;
k=1 k=1 k=1 k=1 k=1
k X k X k X k
k8i53) >0 < Cni( Sk@ins sk@ings  sk@ing) >0 (6-12)
k=1 k=1 k=1 k=1
Heilpern [142]
Ci(g=12:;n)
Cj
wj = (aj1;8j2;853) 4 = 1;2;::55n) w; J =1,2;:5n)
- -+ - -+ -
EV (w;) = 3 a; %s. (6-13)
(6-13) wj  =1;2;:5n)
EV (w;
W= W) . (6-14)
EV (wj)
i=1
[143]
AI AIP
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P
> aijibipji
. _ I=1 .
ST(AiAp) = _ Wj P > ; (6-15)
1=l - aj; + I_lbIPjI i I_laijlblel
P
> 2 ajjibipji
E(A .- — ) I=1 . )
S (AI!A|P) ) Wj p ) p ) ’ (6 16)
=t - CHT l_lbIPjI
> aijibipji
SC(AAR) =  wis—Ls : (6-17)
. P
! |—1a'2jl _1b%PjI
1 Ai (I =1;2;:5p) Ci(=12:5n)
2 6-12 Ai(1=12;:5p)
3 6-13 6-14 Cid=12:;n)
Wj
4 (6-15) - (6-17) Ai(i=1;2;:p)
J- E- C-
5 p

6.2.3

Al A As Ay
5 5 1)
C) (C2) () Cs) (4)
C) O (Cs) f

5-1
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6-1

(AP) (0.0,0.0,0.1)

(VP) (0.0,0.1,0.2)

P) (0.1,0.2,0.3)

(MP) (0.3,0.4,0.5)

(M) (0.4,0.5,0.6)

(MD) (0.5,0.6,0.7)

(G) (0.7,0.8,0.9)

(VG) (0.8,0.9,1.0)

(AG) (0.9,1.0,1.0)

15
6-2

2 6-12) A (1=1;2;3,4)

U; = < Cy;(0:13;0:17; 0:22) >; < C,; (0:36; 0:46; 0:56) >; < Cs; (0:39; 0:54;0:69) >;
< Cy4;(0:42;0:50;0:60) >; < Cs;; (0:52; 0:60; 0:60) >g;

Uy = < Cy;(0:22;0:27;0:32) >; < C,; (0:54; 0:64; 0:74) >; < Cjs; (0:60; 0:75; 0:90) >;
< Cy4; (0:44;0:54;0:62) >; < Cs; (0:18; 0:26; 0:26) >g;

Uz = < Cy;(0:18;0:23;0:27) >; < C,; (0:28;0:36; 0:46) >; < Cs; (0:69; 0:84;0:99) >;
< Cy4; (0:16; 0:24; 0:34) >; < C5; (0:48; 0:58; 0:58) >q;

Uy = < Cy;(0:21;0:26; 0:31) >; < Cy;(0:34;0:42; 0:52) >; < C3; (0:57;0:72;0:87) >;
< C,4;(0:28; 0:38;0:48) >; < Cs;; (0:46; 0:56; 0:56) >qg:
3 Ci

w; =< Cy; (0:3;0:4; 0:5) >; wy, =< Cy; (0:5;0:6;0:7) >; w3 =< Cj3;(0:1;0:2;0:3) >;
wy =< Cy; (0:9;1:0; 1:0) >; ws =< Cj;; (0:4;0:5;0:7) >:

(6-13) 6-14
5 W =(0.1481,0.2222,0.0741,0.3580,0.1975)
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6-2 5

Cl C2 C3 C4 C5

M
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5

(0:0;0:0;0:1) (0:4;0:5;0:6) (0:5;0:6;0:7) (0:8;0:9;1:0) (0:5;0:6;0:7)
(0:1;0:2; 0:3) (0:3;0:4;0:5) (0:4;0:5;0:6) (0:5;0:6;0:7) (0.9,1.0,1.0)
(0:4;0:5;0:6) (0:4;0:5;0:6) (0:1;0:2;0:3) (0:3;0:4;0:5) (0:0;0:0;0:1)
(0:3;0:4;0:5) (0:1;0:2;0:3) (0:0;0:1;0:2) (0:5;0:6;0:7) (0:7;0:8;0:9)
(0:5;0:6;0:7) (0:7;0:8;0:9) (0:2;0:3;0:4) (0:0;0:0;0:1) (0:5;0:6;0:7)
(0:4;0:5;0:6) (0:8;0:9;1:0) (0:5;0:6;0:7) (0:4;0:5;0:6) (0:0;0:1;0:2)
(0:1;0:2;0:3) (0:4;0:5;0:6) (0:5;0:6;0:7) (0:8;0:9;1:0) (0:1;0:2;0:3)
(0:7;0:8;0:9) (0:5;0:6;0:7) (0:3;0:4;0:5) (0:1;0:2;0:3) (0:0;0:1;0:2)
(0:5;0:6;0:7) (0:7;0:8;0:9) (0:3;0:4;0:5) (0:9;1:0;1:0) (0:0;0:0;0:1)
(0:5;0:6;0:7) (0:3;0:4;0:5) (0:4;0:5;0:6) (0:0;0:1;0:2) (0:8;0:9;1:0)
(0:3;0:4;0:5) (0:1;0:2;0:3) (0:7;0:8;0:9) (0:4;0:5;0:6) (0:5;0:6;0:7)
(0:1;0:2;0:3) (0:5;0:6;0:7) (0:3;0:4;0:5) (0:0;0:0;0:1) (0:9;1:0;1:0)
(0:9;1:0;1:0) (0:4;0:5;0:6) (0:5;0:6;0:7) (0:0;0:1;0:2) (0:3;0:4;0:5)
(0:1;0:2;0:3) (0:0;0:0;0:1) (0:5;0:6;0:7) (0:4;0:5;0:6) (0:0;0:1;0:2)
(0.4,0.5,0.6) (0.4,0.5,0.6) (0.3,0.4,0.5) (0.0,0.1,0.2) (0.7,0.8,0.9)
(0.5,0.6,0.7) (0.5,0.6,0.7) (0.4,0.5,0.6) (0.3,0.4,0.5) (0.8,0.9,1.0)
(0.4,0.5,0.6) (0.3,0.4,0.5) (0.5,0.6,0.7) (0.0,0.1,0.2) (0.4,0.5,0.6)
(0:3;0:4;0:5) (0:3;0:4;0:5) (0:4;0:5;0:6) (0:5;0:6;0:7) (0.7,0.8,0.9)
(0:1;0:2; 0:3) (0:0;0:1;0:2) (0:5;0:6;0:7) (0:3;0:4;0:5) (0:1;0:2;0:3)
(0:7;0:8;0:9) (0:4;0:5;0:6) (0:1;0:2;0:3) (0:3;0:4;0:5) (0:3;0:4;0:5)

6.2.4

4

Ajp = < Cy;(0:40; 0:50; 0:60) >; < C,;(0:70;0:80;0:90) >;

< C;3;(0:80; 0:90; 1:00) >; < Cy;(0:70;0:80;0:90) >;
< Cs;; (0:50; 0:60; 0:70) >g:
(6-15)-(6-17) Ai (i =1;2,::;5) J-
E- C- 5-3

5 6-3 6.2.2
A, A
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6-3

SY SE sc¢
Ay 0.7869 0.8707 0.9974
As 0.7976 0.8775 0.9988
Az 0.6367 0.7546 0.9918
Ay 0.7528 0.8525 0.9964
A, T AT AT A AT A TAT A AT AT AT A
A A, A,
J- E- C-
6.3
B3 L
Chen Li [144]
6.3.1
6.6[14] R fi =< (a;b;¢); ,.u; 5 >
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8
0; X< a;
%O‘ oo g e X b
Si(X) = _ L IFX=D;
(Xm0 h e x =

c—b
- 0; cC<X;

1, X <a,
b—x+"4(Xx—a). ‘ae X ® b
”fi; if x= b

xb-i-c_ab(cx he X @ C:

-1 c<X:

"i(X) =

VW AR 00
T|*

Sfi
O il O=’fel O 4+7"=1
matlab 6-2

6-2

6.7

6.7 R fi 6
by =a, =a, =h, =a; =b; fi =< (a1;a9;a3); (b1;0q; 03) >
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0; X <ay,
X—aj .
as—a;’
X—asg -
az—ag’

0; as < X,

a; = X = ay,
Hfi(X) =

ady = X = as,

W AW 0

; X <by;
7b2

;bl- X°b2;

|
g

”fl (X)

>‘<H
(=2
N

;b2° X°b3;

'WW AW 00
x B~

-

o

3—D2
X bs < Xx:

6-3

fi =< (ai;@y;as); (0102, b3) > 1l =< (C1:€2i Ca); (dhi i ds) >

fi ™ fl =< (ay + ;@ + Cs; @3 + C3); (by + s by + dy; by + dls) >;

fi > fl =< (a,C1; @Cs; @3C3); (b1dy; bady; byds) >;

>fi=<( a; as as);( by; by bg)>;

%:<(1 1 1)(1 1 1)

a; 2 bl b2 b3

(6-18)

(6-19)



6.8 fi R
fi fi
ev (fi) = =M ; EX(T). (6-20)
Z
b2 az
E.(fi) = b+, % ha(x)dx i % fi(X)dx; (6-21)
. b3+ag 1 3 1 3
E*(fi) = + - gr(X)dx § = Ksi (X)dx: (6-22)
2 4 2,
6.1. fi =< (a;;azas); (by; by, by) > R
al
f e .
fl( ) a i a
X jas
gfl(x) a f a3
i by
hfl(x) b
iDho
k =
fl( ) 3 i b2
aj;as as; by, byyhs 2R fi
EV (fl) = %(al + 2a, + as + b1 + 2b2 + bg): (6-23)
6-21
b, +a leQX'b 172 xja
E.(f)= 2 +2 1 2 0x § = 12 dx
() 2 2bb1ib2 I2 a, 2i1ad
b, + a, 1 1 1 ]
= + £ (=x? § bx £ (X j ax)j®
F oy EGC TR i ray £ a0
:b1+az+b2 i b1+a1 ia
2 4 4
_ b2+a2+b1+31: (6_24)
4
6-22 . .
o by+a, 17®xjas 175 x § by
E*(fi) = + — dx j = dx
) 2 2 o, Aias I2b2bsibz
_b3+ag 1 12_ ‘as - 1 12_ :bs
= 26 1 ) £GX 1 aX) g, 150, 100 £ (GX 1 b i
:b3+a2+a3i32+b2 i bs
2 4
_ by, + a, -: bs + ag: (6-25)
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6-24 6-25 6-23

1 b2+ag+b1+a1+b3+ag+b2+ag

EV (fi) = E( 2 1 )
= %(al +2a, +az + b, +2b, + bg):
O
fi =< (a1;@z;@3); (b1; b2 b3) = fl =< (C15Ca;C5); (dys o ds) >
fi =fl, a; = Cy;ay = Cy;a3 = Cg,

by =dj; by =dy; by =dj

EV (fi) = EV (fl):

fi>fl, i.e. a; = Cq;as = Co; a3 = Cg, b1 > dl;bz = dg;bg > d3

EV (fi) > EV (fl):

6.3.2
6.9 R S :RIER3 ¥ [0:1] fi fl
S(fi; 1) (P1-P4)
fi fl

(P1) 0= S(fi:fl) = 1;
(P2) S(fi:fl) = 1; if fi=fl;
(P3) S(fi: fl) = S(fl: fi);

(P4) S(fi: )= S(fi:fl); S(fi )=S(fl; ); fi=fle :fifl:

S(fi; 1)

fiy =< (a1 a12; @13); (0115 012; b13) = Fiy =< (@915 A2z, A23); (D21 Da2; bog) =

fiy Hamming Euclidean Hausdorfi
P . . P _
o Jani i@ jbii i bai
H i, fi =1 i=1 . i=1 .

S™ (fiy; fiz) i E i 3 ;
o P P
Y (@i i az)*  (bui i b2i)?

SE(fifi)=1j = 3 + = 3

78

fiy

(6-26)

(6-27)



P . P .
o Jani i @] Jbai i b
SF(fiy; fi,) = 1 j maxf=! 3 =l 3 g: (6-28)
6.2. SH(fiy; fi,), SE(fiy; fi.) ST (fiy; fi.) fi, fi
P1 SH(fi;fi,) , 0 SH(fiy; fi,) = 1

0°b1°a1°a2°b2°a3°b3°1

P . . P )
Jaui i agi] J01i & D2
i=1 i=1
3 + 3 .0 (6-29)
6-29 6-26 SH(fil;fiQ) -] 0= SH(fil;fig) -]
P2 fi, = fiy a1 = Qg1; Q12 = Ago; A13 = Azs; 11 = Da1; 1o = bogjby3 =
Das 6-26
SH(fil;fig) =1:
(P3)
) . P )
o Jaitau]  jbii @ b
SH(fiy; fi,) =13 =L j =2 = S (fi,; fiy):
3 3
P4 fis =< (@31; ase; 833); (D31; baa; bs3) >
fi, = fi, = fig dj; * dp; * 4z, Ajg =™ dgo ™ dAzo; A3 ™ Aoz =™
As3; D11 = Dy = D315 byo = boy = D3o; by = bog = by 6-26

S (fiy; fiz) = ST (fiy; fio); S" (fiy; fis) = S™ (fis; fis)

Euclidean Hausdorfi

6.3.3

A=TA; A AL C =1C;;Cy; 5 Chg
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G =1G;Gy; 5 Gmg
k Gy i A

V =f< Cli (aI117 I127 |13) (blll’ bll(12’ bl|(13 > < C21 (al21’ I22’ I23) (b|21’ bt(22; b=<23) =)

<Cn’(aln11 |n21 |n3) (blnl’ |n2' |n3) >g

| = 1 2 ,p, k - 1 2 < C (a|111 |12¢ |J3)

(bup ij2r us)> Ai CJ'
A
ﬁalu(n maln(lz @aﬁg prz(n Wblu(lz mbln(l?,
U. = f< Cl,(k:1 ’k—lrn ,k:1rn ),(k:in ,k:in ’ :t-n )>’
kml alh kpl alh, kw1 alh; kml bl kml bl kpl bl
<Gy (ke Tkl Dyl kel kel s
Uty T b th |t |
<G ) T s T ) >0 (6:30)

Cig=12::5n)
Wj =< (a1; @; a3); (D15 b2; b3) > (G = 1; 25115 n) 6-23
w; (j =1;2;::5n) w; (0 =1;2;:5n)

Wy = e ) (6-31)
EV (w;)

< (0:9;0:9;1:0); (0:9; 1:0; 1:0) >
< (0:0;0:0;0:1); (0:0;0:1;0:2) =
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Aip

6-26

6-



6-4

(Absolutely-poor) < (0:0;0:0;0:0); (0:0;0:0;0:1) >
(\Very-poor) < (0:0;0:0;0:1); (0:0;0:1;0:2) >
(Poor) < (0:1;0:2;0:3); (0:0;0:2; 0:4) >
(Medium-poor) < (0:2;0:3;0:4); (0:1;0:3;0:5) >
(Medium) < (0:4; 0:5;0:6); (0:3;0:5;0:7) >
(Medium-good) < (0:5;0:6;0:7); (0:4;0:7;0:8) >
(Good) < (0:7;0:8;0:9); (0:7;0:9; 1.0) >
(Very-good) < (0:8;0:9; 1:0); (0:8; 1:0; 1:.0) >
(Absolutely-good) < (0:9;0:9;1:0); (0:9; 1:0; 1:0) >

2 (6-30) Ai(1=1;2;3;4)

U, = f< Cy; (0:24; 0:32; 0:42); (0:16; 0:36; 0:52) >; < C,; (0:36; 0:46; 0:56);
(0:28; 0:48; 0:66) >; < Cs; (0:24; 0:32; 0:42); (0:16; 0:36; 0:52) >;
< Cy; (0:40; 0:48; 0:58); (0:34; 0:56; 0:66) =>; < C;; (0:52; 0:58; 0:68);

(0:48; 0:68; 0:76) >g;

U, = < Cy; (0:44; 0:54; 0:64); (0:36; 0:60; 0:74) >; < C,; (0:52; 0:62; 0:72);
(0:46; 0:68; 0:80) >; < Cj3; (0:36; 0:46; 0:56); (0:26; 0:50; 0:66) >;
< Cy4; (0:44; 0:50; 0:60); (0:40; 0:56; 0:66) >; < C;; (0:18; 0:22; 0:30);

(0:16; 0:28; 0:38) >g;

Us = < Cy; (0:34; 0:42; 0:52); (0:26; 0:44; 0:60) >; < C,; (0:28; 0:36; 0:44);

(0:20; 0:38; 0:54) >; < Cj; (0:42; 0:52; 0:28); (0:12; 0:24; 0:38) >;

< Cy4; (0:46; 0:52; 0:62); (0:42; 0:60; 0:70) >; < Cs; (0:62; 0:34; 0:58);
(0:72;0:16; 0:20) >g;

U, = f< Cy; (0:42;0:52; 0:62); (0:34; 0:56; 0:72) >; < C,; (0:34; 0:42; 0:52);
(0:26; 0:46; 0:62) >; < Cs; (0:38; 0:48; 0:58); (0:28; 0:52; 0:68) >;
< Cy; (0:22; 0:30; 0:40); (0:14; 0:34; 0:50) >; < Cj;; (0:44; 0:54; 0:64);

(0:38; 0:58; 0:72 >q:
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6-5 5 4

Cy
Cy

Cy
Cs

Cs

Ay

< (0.0,0.0,0.1), (0.0,0.1,0.2) >
< (0.8,0.9,1.0), (0.8,1.0,1.0) >
< (0.1,0.2,0.3), (0.0,0.2,0.4) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.2,0.3,0.4), (0.1,0.3,0.5) >
< (0.2,0.3,0.4), (0.1,0.3,0.5) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.0,0.0,0.1), (0.0,0.1,0.2) >

< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.2,0.3,0.4),(0.1,0.3,0.5) >
< (0.9,0.9,1.0), (0.9,1.0,1.0) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.0,0.0,0.1), (0.0,0.1,0.2) >
< (0.1,0.2,0.3), (0.0,0.2,0.4) >
< (0.7,0.8,0.9), (0.7,0.9,1.0) >
< (0.7,0.8,0.9), (0.7,0.9,1.0) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >

< (0.5,0.6,0.7), (0.4,0.7,0.8) >

< (0.4,0.5,0.6), (0.3,0.5,0.7) >

< (0.1,0.2,0.3), (0.0,0.2,0.4) >

< (0.0,0.0,0.1), (0.0,0.1,0.2) >

< (0.2,0.3,0.4), (0.1,0.3,0.5) >

Az

< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.1,0.2,0.3), (0.0,0.2,0.4) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.7,0.8,0.9), (0.7,0.9,1.0) >
< (0.1,0.2,0.3), (0.0,0.2,0.4) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.9,0.9,1.0), (0.9,1.0,1.0) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.0,0.0,0.1), (0.0,0.1,0.2) >

< (0.8,0.9,1.0), (0.8,1.0,1.0) >
< (0.0,0.0,0.1), (0.0,0.1,0.2) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.1,0.2,0.3), (0.0,0.2,0.4) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.0,0.0,0.1), (0.0,0.1,0.2) >
< (0.7,0.8,0.9), (0.7,0.9,1.0) >
< (0.0,0.0,0.0), (0.0,0.0,0.1) >
< (0.2,0.3,0.4), (0.1,0.3,0.5) >
< (0.8,0.9,1.0), (0.8,1.0,1.0) >

< (0.5,0.6,0.7), (0.4,0.7,0.8) >

< (0.8,0.9,1.0), (0.8,1.0,1.0) >

< (0.2,0.3,0.4), (0.1,0.3,0.5) >

< (0.2,0.3,0.4), (0.1,0.3,0.5) >

< (0.4,0.5,0.6), (0.3,0.5,0.7) >

As

< (0.2,0.3,0.4), (0.1,0.3,0.5) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.1,0.2,0.3), (0.0,0.2,0.4) >
< (0.0,0.0,0.0), (0.0,0.0,0.1) >
< (0.9,0.9,1.0), (0.9,1.0,1.0) >
< (0.0,0.0,0.1), (0.0,0.1,0.2) >
< (0.1,0.2,0.3), (0.0,0.2,0.4) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.0,0.0,0.1), (0.0,0.1,0.2) >

< (0.1,0.2,0.3), (0.0,0.2,0.4) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.9,0.9,1.0), (0.9,1.0,1.0) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.2,0.3,0.4), (0.1,0.3,0.5) >
< (0.0,0.0,0.0), (0.0,0.0,0.1) >
< (0.0,0.0,0.1), (0.0,0.1,0.2) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.7,0.8,0.9), (0.7,0.9,1.0) >

< (0.7,0.8,0.9), (0.7,0.9,1.0) >

< (0.2,0.3,0.4), (0.1,0.3,0.5) >

< (0.5,0.6,0.7), (0.4,0.7,0.8) >

< (0.5,0.6,0.7), (0.4,0.7,0.8) >

< (0.2,0.3,0.4), (0.1,0.3,0.5) >

Ay

< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.2,0.3,0.4), (0.1,0.3,0.5) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.0,0.0,0.1), (0.0,0.1,0.2) >
< (0.2,0.3,0.4), (0.1,0.3,0.5) >
< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.1,0.2,0.3), (0.0,0.2,0.4) >
< (0.2,0.3,0.4), (0.1,0.3,0.5) >
< (0.7,0.8,0.9), (0.7,0.9,1.0) >
< (0.2,0.3,0.4), (0.1,0.3,0.5) >

< (0.5,0.6,0.7), (0.4,0.7,0.8) >
< (0.8,0.9,1.0), (0.8,1.0,1.0) >
< (0.2,0.3,0.4), (0.1,0.3,0.5) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.2,0.3,0.4), (0.1,0.3,0.5) >
< (0.7,0.8,0.9), (0.7,0.9,1.0) >
< (0.0,0.0,0.1), (0.0,0.1,0.2) >
< (0.1,0.2,0.3), (0.0,0.2,0.4) >
< (0.4,0.5,0.6), (0.3,0.5,0.7) >
< (0.2,0.3,0.4), (0.1,0.3,0.5) >

< (0.4,0.5,0.6), (0.3,0.5,0.7) >

< (0.5,0.6,0.7), (0.4,0.7,0.8) >

< (0.4,0.5,0.6), (0.3,0.5,0.7) >

< (0.5,0.6,0.7), (0.4,0.7,0.8) >

< (0.1,0.2,0.3), (0.0,0.2,0.4) >

3 Ci(=12::5)

w; =< C4; (0:5; 0:6; 0:7); (0:4; 0:7; 0:8) >; wy =< Cy; (0:1; 0:2; 0:3); (0:0; 0:2; 0:4) >;
w3 =< Cj; (0:5; 0:6; 0:7); (0:4; 0:7;0:8) >; wy, =< Cy4; (0:9;0:9; 1:0); (0:9; 1:0; 1:0) >;
w5 =< Cs;; (0:2;0:3;0:4); (0:1;0:3;0:5) > :

(6-23) 6-31
5 W = (0:2315; 0:0741; 0:2315; 0:3519; 0:1111)

83



4
Ap = < C4;(0:4;0:5; 0:6); (0:3; 0:5; 0:7) >; < Cy; (0:7; 0:8; 0:9); (0:7; 0:9; 1:0) >;
< Cj;;(0:8;0:9;1:0); (0:8; 1:0; 1:.0) >; < Cy4; (0:7; 0:8; 0:9); (0:7; 0:9; 1:0) >;
< Cs; (0:5;0:6;0:7); (0:4;0:7; 0:8) >q:

6-32 - 6-34 Ai (1=1;2;::;5)
6-6
6-6
sH SE SF
A, 0.3433 0.5325 0.6574
A, 0.4667 0.6181 0.7172
A 0.2845 0.4887 0.6306
A, 0.3535 0.5388 0.6611
A7 ALTA A ATATA A AATA A T A
Ay Ay A,y
5 6-6
Ay
6.3.5
Hamming Euclidean
Hausdorfi
6.4
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7
[146]
[41] (38]
7.1 TOPSIS
[147]-[148]
[149] [150]-[151]
[152]
OWA
[153]
[154]
TOPSIS
7.1.1
7.1 fi=(a;b;c;d) R 0<aehbece
d< 1 fi »fi(X)

86



b
SAX)=_1  bexec; (7-1)

7-1

(fl; fl; f1; fI) [fl; ]
(f;fl; ;)
fi = (a;;aza3;a4)  fl = (by;ba; b3 by)

fi " fl = (a1 + bl, ay + bg, as + b3, au + b4),
fi > fl = (a;by; asby; ashs; ashy);
>fi=( a; ax as as);

7.2 fi=(a;b;c;d) R 0<aehbece
d< 1 fi

EV (fi) = %[E(fi) + E_ (fi)]; (7-2)
E_(fi) = aT*b E.(fi)= %

7.1. fi=(a;b;c;d) R a;b;c;d2R

. c+d
E. (fi) = —

87



fi

EV (fi) = %(a+b+c+d): (7-3)

7.1
7.3 fi = (al;ag;ag;a4) fl = (bl,bg,bg,b4)

i b (7-4)

7.3

(P1) 0 = So(fi:fl) = 1;
(P2) So(fi;fl) =1; if fi =1l

(P3) Sof(fi; fl) = S(fl; fi):

(P4) So(fi; )= So(fi;fl); S(fi; ) =S(fl; ); fiefle :fi.fl. 2R:

7.1.2 TOPSIS



[158],[159] f g
7-1
(t1 + 1+ ) (7-5)
1
wj = E(Wj + Wi+ w): (7-6)
T w tij = (aij; bij; cij; dij) W =
(Wy; Wa; 22 W) 0 1
ty tlp
t t oot
T = (tijnxp = g 2t %2 . 2_p g:
TOPSIS
1 Ai(i=12;:5p) Ci(=12:5n)
7-1
7-1
to (0.0, 0.0, 0.1, 0.2)
t (0.0, 0.1, 0.2, 0.3)
to (0.2, 0.2, 0.3, 0.4)
ts (0.3, 0.3, 0.4, 0.5)
ty (0.6, 0.7, 0.8, 0.9)
t; (0.7, 0.8, 0.9, 1.0)
t; (0.9, 0.9, 1.0, 1.0)
2 7-5 7-6 Ai (1 =1;2;:5p) Ci(g=
1;2;:::n) TY
3 7-3 6-31
n W= (Wi} We; 25 Win)
4 OWA Ai (I =1;2;:5p)

Walin Watio 50 Wty

O 1
T :é Wotar  Wplye I 12t2p g

Winthi Winlny Wntnp
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T(i)

7.1.3

1)

(Cs)

t
L
ts
ts

\Uas \A

VT =Maxtu T(1):weT (2); 5 waT (N)g;
V™ =Minfu T(D);waT (2); 25 waT (N)g;

T i 7-4
S§ So
hef
X uxX
S¢S = s (& i Vvif)%
j=1 =1
hel
X%X
So = (& i Vi)™
j=1 i=1
A VT
S+
RS+:—O:
° Sg+So
A Ay A Ay
Gl 62 G3 G4 G5 GG
C) @ (C2) (3
4) (Cy) 6 f
g Tto; th; to; tg; Uy 55 660
1 O 1 (@)
t, 1 | VR VRN VR O] t; 1
t; t4§;.|.2: L 3 t5 t4§;.|_3: Uy t
t 4 Lt 5 4y t 4
Lt L4ty Ut

90

ts
ts
t3
4

L
t3
t3
ts

(7-7)
(7-8)

(7-9)

(7-10)

(7-11)



t
ts
t;
t

t;
t
t;
t

7.1.2

(0:3;0:3; 0:4;0:5)
(0:6;0:7;0:8;0:9)
(0:7;0:8;0:9; 1:0)
(0:3;0:3;0:4; 0:5)
(0:6;0:7;0:8;0:9)
(0:6;0:7;0:8;0:9)
(0:6;0:7;0:8;0:9)
(0:0;0:1;0:2;0:3)
(0:3;0:3; 0:4;0:5)
(0:6;0:7;0:8; 0:9)
(0:0;0:1;0:2;0:3)
(0:6;0:7;0:8;0:9)
(0:2;0:2;0:3;0:4)
(0:6;0:7;0:8;0:9)
(0:3;0:3;0:4;0:5)
(0:2;0:2;0:3;0:4)
(0:0;0:1;0:2;0:3)
(0:6;0:7;0:8;0:9)
(0:6;0:7;0:8; 0:9)
(0:0;0:1;0:2;0:3)

o)
leé
o)
-
o)
T3:§
o)
-
o)
T5=§

TOPSIS

(0:0;0:1;0:2;0:3)
(0:6;0:7;0:8;0:9)
(0:7;0:8;0:9; 1:0)
(0:7;0:8;0:9; 1:0)
(0:6;0:7;0:8;0:9)
(0:3;0:3;0:4;0:5)
(0:7;0:8;0:9; 1:0)
(0:6;0:7;0:8;0:9)
(0:6;0:7;0:8;0:9)
(0:7;0:8;0:9; 1:0)
(0:6;0:7;0:8;0:9)
(0:0;0:1;0:2;0:3)
(0:0;0:1;0:2;0:3)
(0:9;0:9; 1:0; 1:0)
(0:7;0:8;0:9;1:0)
(0:6;0:7;0:8;0:9)
(0:6;0:7;0:8;0:9)
(0:2;0:2;0:3;0:4)
(0:2;0:2;0:3; 0:4)
(0:3;0:3; 0:4;0:5)

91

(0:7;0:8; 0:9; 1:0)
(0:7;0:8; 0:9; 1:0)
(0:6;0:7;0:8;0:9)
(0:0;0:1;0:2;0:3)
(0:6;0:7;0:8;0:9)
(0:7;0:8;0:9; 1:0)
(0:7;0:8;0:9; 1:0)
(0:3;0:3;0:4;0:5)
(0:7;0:8; 0:9; 1:0)
(0:7;0:8;0:9; 1:0)
(0:3;0:3; 0:4;0:5)
(0:0;0:1;0:2;0:3)
(0:3;0:3;0:4;0:5)
(0:0;0:1;0:2;0:3)
(0:7;0:8;0:9; 1:0)
(0:0;0:1;0:2;0:3)
(0:7;0:8;0:9; 1.0)
(0:2;0:2;0:3;0:4)
(0:9;0:9;1:0; 1:0)
(0:3;0:3; 0:4;0:5)

ty
ty
t;
to

t;
t;
t;
t

ty
t;
t;
ty

(0:6;0:7;0:8;0:9)
(0:6;0:7; 0:8;0:9)
(0:0;0:1;0:2;0:3)
(0:7;0:8;0:9;1:0)
(0:0;0:1;0:2;0:3)
(0:6;0:7;0:8;0:9)
(0:0;0:1;0:2;0:3)
(0:6;0:7;0:8;0:9)
(0:6;0:7;0:8;0:9)
(0:3;0:3; 0:4;0:5)
(0:3;0:3; 0:4;0:5)
(0:7;0:8;0:9; 1:0)
(0:6;0:7;0:8;0:9)
(0:6;0:7;0:8;0:9)
(0:0;0:1;0:2;0:3)
(0:7;0:8;0:9; 1:0)
(0:0;0:1;0:2;0:3)
(0:6;0:7;0:8;0:9)
(0:0;0:1;0:2;0:3)
(0:0;0:0; 0:1;0:1)



(0:2;0:2;0:3;0:4)
(0:6;0:7;0:8;0:9)
(0:0;0:1;0:2;0:3)
(0:6;0:7;0:8;0:9)
(0:7;0:8;0:9; 1:0)
(0:9;0:9;1:0; 1:0)
(0:6; 0:7;0:8;0:9)
(0:6; 0:7;0:8;0:9)
(0:9;0:9;1:0; 1:0)
(0:2;0:2;0:3;0:4)

O
-k

O
Tcg

1:2;:00

2 7-5
14)

(@)

(0:3;0:3;0:4;0:5)

Tu =§ (0:6;0:7;0:8;0:9)

(0:4;0:5;0:6;0:7)

(0:3;0:4; 0:4;0:6)

(0:6;0:7;0:8;0:9)
(0:6;0:7;0:8;0:9)
(0:3;0:3;0:4;0:5)
(0:0;0:0;0:1;0:1)
(0:2;0:2;0:3;0:4)
(0:9;0:9;1:0; 1:0)
(0:7;0:8;0:9; 1:0)
(0:6;0:7;0:8;0:9)
(0:2;0:2;0:3;0:4)
(0:3;0:3;0:4;0:5)

7-6
T U

(0:4;0:5;0:6;0:7)
(0:6;0:6; 0:7;0:8)
(0:5;0:6;0:7;0:8)
(0:4;0:4;0:5;0:7)

(0:7;0:8;0:9; 1.0)
(0:7;0:8;0:9; 1.0)
(0:3;0:3;0:4;0:5)
(0:0;0:1;0:2;0:3)
(0:3;0:3; 0:4;0:5)
(0:0;0:1;0:2;0:3)
(0:2;0:2;0:3;0:4)
(0:6;0:7;0:8;0:9)
(0:7;0:8;0:9;1:0)
(0:0;0:0;0:1;0:1)

Ai (I =1;2;::4)

(0:6;0:7;0:8;0:9)
(0:5;0:6; 0:7;0:8)

(0:6;0:7; 0:8;0:9)
(0:3;0:3; 0:4;0:5)
(0:7;0:8;0:9; 1.0)
(0:6;0:7;0:8;0:9)
(0:2;0:2;0:3;0:4)
(0:7;0:8;0:9;1:0)
(0:0;0:1;0:2;0:3)
(0:6;0:7;0:8;0:9)
(0:3;0:3;0:4;0:5)
(0:7;0:8;0:9;1:0)

Cj(j:

(0:4;0:5;0:6;0:7)
(0:5;0:6; 0:7;0:8)

(0:6;0:6;0:7;0:8) (0:2;0:3;0:4;0:5)
(0:1;0:2;0:3;0:4) (0:6;0:6;0:7;0:9)

W C = f< C;; (0:65; 0:70; 0:80; 0:8667) >; < C.; (0:4833; 0:5167; 0:6167; 0:70) >
< C;; (0:30; 0:35; 0:45; 0:5333) >; < Cy; (0:4167;0:4833; 0:5833; 0:6833) >q:

3 7-3

EV (W°) = (0:7542; 0:5792; 0:4083; 0:5416);

6-31 4

W:¢ = (0:3303; 0:2537; 0:1788; 0:2372);

4 OWA

A (i =1,2:5p)

92

%
:



0:3303(0:3;0:3; 0:4;0:5) 0:2537(0:4;0:5;0:6;0:7) 0:1788(0:6;0:7;0:8;0:9)

(0) 1
0:2372(0:4;0:5; 0:6;0:7)
0:3303(0:6;0:7;0:8;0:9) 0:2537(0:6;0:6;0:7;0:8) 0:1788(0:5;0:6;0:7;0:8)
T 0:2372(0:5; 0:6; 0:7, 0:8)
(@) 1

0:3303(0:4;0:5; 0:6;0:7) 0:2537(0:5;0:6;0:7;0:8) 0:1788(0:6;0:6;0:7;0:8)
0:2372(0:2;0:3; 0:4;0:5)

0:3303(0:3;0:4; 0:4;0:6) 0:2537(0:4;0:4;0:5;0:7) 0:1788(0:1;0:2;0:3;0:4)
0:2372(0:6; 0:6; 0:7;0:9)

(0:1;0:1;0:1;0:2) (0:1;0:2;0:2;0:2) (0:2;0:2;0:3;0:3) (0:1;0:2;0:2;0:2)
(0:2;0:2;0:2;0:2) (0:1;0:2;0:2;0:2) (0:1;0:1;0:1;0:2) (0:1;0:1;0:2;0:2)
(0:1;0:1;0:1;0:1) (0:1;0:1;0:1;0:1) (0:1;0:1;0:1;0:1) (0:0;0:0;0:1;0:2)
(0:1;0:1;0:1;0:1) (0:1;0:1;0:1;0:1) (0:0;0:0;0:1;0:1) (0:1;0:2;0:2;0:2)

5 -7 7-8 vV

V*+ =f<Cy;(0:2;0:2;0:2;0:2) >; < Cy; (0:1;0:2; 0:2; 0:2) >;
< C3;(0:2;0:2;0:3;0:3) >; < Cy4; (0:1;0:2; 0:2; 0:2) >0

V™~ =1<Cy;(0:1;0:1;0:1;0:1) >; < Cy; (0:1;0:1; 0:1; 0:1) >;
< C3;(0:0;0:0;0:1;0:1) >; < C4;(0:0;0:0;0:1; 0:1) >q:

7-9 7-10
SS So

S&, = 0:1463; S&, = 0:2678; S3, = 0:8476; S3, = 0:7641;
S5, = 0:8533; Sg, = 0:7318; Sg, = 0:1510; Sg, = 0:2360:

6 7-11 VT
RS(J)’1 = 0:1464; RS;;2 = (0:2679; ngg = (0:8489; RS;;4 = 0:7640:
7 A;

7.1.4

TOPSIS

93



TOPSIS

7.2

[36]



(a1; a2; as;a4); (by; be, bs;by) >

8
%Q X < ay;
X—a
az a11 d; = X = Ao,
Hfi(X) = ; Ay < X <ags;
a <X
8
a X< bla
by = X = bhy;
"H(X) = 1' b2 < X < bs;
x—bs . - -
E b4 st b3 X b4a
b4 < X;
7.4
7-2
(S3
1*
A ¢ A i
A ¢ A i
A ¢ A i
A ¢ A i
A ¢ A i
A ¢ A i
A A §
¢A Al
¢ A iA
b, a by & as by a4 b,
7-2

(b11; b1o; 0135 014) >

(7-12)

(7-13)

fi, =< (a11; @19; a13; 214),

fi, =< (a21; Q22 A23; @24), (D21; Dao; Dag; boy) >,

fiy + fiy =< (a1 + ag; Q12 + Ago; Q13 + Agg; Q14 + A24);

(b11 + boy; by + Doo; byg + Dog; byy + byy) >

fi, =< (a1, ai; ais; awa); ( bir; Dio; bis; byy) >

Ye [40]

95



7.2.

fi

E.(fi) =

7.5 fi =< (a;;a.;as;a,); (bi;by;bs;by) > R
LX) 7 (X) 6-2 6-3
EV (fi) = E.(fi)+ E (fl);
2
Z Z
: + 17 17 @
E) =222 Thadxd 5 FuGodx
1 Z’il
L by+ay 1T ™ 170
Ef(fi)="——+>  ga(dx i 5  ka(x)dx;
2 2 2 o,
fi R
X i a
fri(x) = :
fI(X) a2 i ala
_ X1,
gfl(x) - a3 i a4)
_ Xiby,
hfl(x) - bl i b2)
_ Xibg,
kfl(x) - b4 i b3|
EV(ﬁ):%(al+a.2+a.3+a4+b1+b2+b3+b4):
7-15
b, + a lZ b2 % § b 1
1 2 + = 1 2dX i
2 2 by b1 i bQ

(7-14)

(7-15)

(7-16)

(7-17)



7-18 7-19 7-16

1 b2+ag+b1+a1+b3+a3+b4+a4

EV (fi) = E( 2 2 )
= %(al+ag+ag+a4+b1+b2+b3+b4):
]
fi Al EV (fi) , EV(fl), fi, fl
2.2
J- E- C-
7.2.2
p A = TA;; Ay Apg,
n (C =1Cy;Cy; 5 Ch0) p i
i
=< e ) 6t b)) > (720
Vi=(vi;vivh) A i
7-17 E' = (el;el;nel)
A

7.6 E!'=(ef;el;nel) E? = (e} e3;:62)
E! E?
1 2E'E?

S2=5(E}E?) =2
( ) 2kEE. E2 -E2(2)95 2005 | 12005 11810 [(2)] 29 3061296 2216 0030




,S(E": E?) 31  (P2-P3) S(E:E?)  (P).
(P1)S(ELE2) , 0 S(ELE2) =1
v V4
téx téx X
(1) + () . 2ejef; (e})? (e9)? .  ejef:
i=1 i=1 i=1
7-21
ele2 Iﬁ) ele?
S(El E2) — } i=1 H + l r i=1 =I,_I
2Pey+Ter 2 Pay ey
i=1 i=1 i=1 i=1
1 1
- _ + E e ]
0=S(ELE?) =1
O
A EP = (e?;eb;: ef)
EN = (elV;el;:; eN) A i
SPi,
SNi
: SPi
RS = s (7-22)
k= 12% fRS'g: (7-23)
7.2.3
A= f(Al,
)i (A, )i (As, ) (A4, )i (As, )i (As,
)a (A7’ )’ (AS! )! (A9’ )g
C= f(CI’ )1 (C21 )’ (C3’
) (C4 )9 7-2.
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© 00 N O O A W DN -

< (0:0;0:0; 0:0; 0:0); (0:0; 0:0; 0:0; 0:0) =
< (0:0;0:0;0:1;0:2); (0:0; 0:0; 0:1; 0:2) >
< (0:0;0:1:0:2; 0:3); (0:0; 0:1; 0:2; 0:3) >
< (0:1;0:2;0:3; 0:4); (0:0; 0:2; 0:3; 0:5) >
< (0:3;0:4;0:5; 0:6); (0:2; 0:4; 0:5; 0:7) >
< (0:5; 0:6;0:7; 0:8); (0:4; 0:6; 0:7; 0:9) >
< (0:7;0:8;0:9;1:0); (0:7; 0:8; 0:9; 1.0) >
< (0:8;0:9; 1:0; 1:0); (0:8; 0:9; 1:0; 1.0) >
< (1:0;1:0; 1:0; 1:0); (1:0; 1:0; 1:0; 1.0) >

7-3

c1

C3

C2

Cq

< (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
< (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.0,0.1.0.2,0.3), (0.0,0.1.0.2,0.3) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.3,0.4,0.5,0.6),0.2,0.4,0.5,0.7) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.8,0.9,1.0,1.0), (0.8,0.9,1.0,1.0) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.7,0.8,0.9,1.0), (0.7,0.8,0.9,1.0) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
< (0.7,0.8,0.9,1.0), (0.7,0.8,0.9,1.0) >
< (1.0,1.0,1.0,1.0),(1.0,1.0,1.0,1.0) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >

< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.8,0.9,1.0,1.0), (0.8,0.9,1.0,1.0) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (1.0,1.0,1.0,1.0),(1.0,1.0,1.0,1.0) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.0,0.1,0.2,0.3), (0.0,0.1,0.2,0.3) >
< (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
< (0.0,0.0,0.1,0.2), (0.0, 0.0,0.1,0.2) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.0,0.1.0.2,0.3), (0.0,0.1.0.2,0.3) >
< (0.8,0.9,1.0,1.0),(0.8,0.9,1.0,1.0) >
< (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.0,0.0,0.1,0.2), (0.0, 0.0,0.1,0.2) >
< (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
< (0.0,0.0,0.0,0.0), (0.0, 0.0, 0.0, 0.0) >
< (0.8,0.9,1.0,1.0), (0.8,0.9,1.0,1.0) >
< (0.0,0.1.0.2,0.3), (0.0,0.1.0.2,0.3) >
< (0.0,0.1.0.2,0.3), (0.0,0.1.0.2,0.3) >
< (0.8,0.9,1.0,1.0), (0.8,0.9,1.0,1.0) >

7-2

7-3.
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2 7-17

E' = (0:075; 0:450; 0:650; 0:925); E* = (0:150; 0:250; 0:450; 1:000);
E? = (0:450; 0:450; 0:250; 0:250); E* = (0:450; 0:250; 0:075; 0:650);
E® = (0:450; 0:650; 0:250; 0:075); E® = (0:925; 0:075; 0:450; 0:250);
E” = (0:850; 0:150; 0:250; 0:925); E® = (0:650; 0:250; 0:450; 0:075);
E® = (0:250; 0:075; 0:250; 0:000):

EP = (0:075;0:925; 0:850; 0:150); EN = (1:00; 0:150; 0:250; 0:925):

3 7-21

SP1 = 0:5840; SP2 = 0:4308; SP3 = 0:5547; SP* = 0:3035;
SP5 = 0:6114; SP¢ = 0:3277; SP7™ = 0:2777; SP® = 0:4797;
SP9 = 0:4204;

SN = 0:5639; SN? = 0:6298; SN? = 0:5912; SN* = 0:7263:
SN% = 0:4455; SN6 = 0:6937; SN = 0:8321; SN® = 0:5701;
SN9 = 0:4138:

4 7-22

RS' = 1:0358; RS? = 0:6840; RS® = 0:9383; RS* = 0:4179; RS® = 1:3724;
RS% = 0:4724; RS” = 0:3337; RS® = 0:8414; RS® = 1:0161:

As,

7.2.4
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7.3
[162] [163]
[164] [165]
TOPSIS [166]
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[169]
(35]
Hamming
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fz1.

7-17 k
i EK = (ek;ek; ek
7.8 Kk i
Eif=(efrehinnes) Qo =
lejijo=n Q) k i
t;, =1 (el,;ef,) 2 Q t;, =0
T4(Q) 0-1
7.9 E! = (el;el;nel) EE = (ed;ed; el i
Q 7.8
THQ) TAQ i
VARRVE

1 KT+ T2k
SVt Vi) = P= <

N KT Koo + KT2Ko | (7-24)

1 XX
kKTky = W(T'T))z; kT ko= 1Q1_ax
J

1<n



5 E'  (e;e)20Q
Q ;=1 t, =1 T! T
T ce Ei
6 e Ei(i=i+1)
El2* 5 “ 7
7 T =1fT'g
7.3.1 Q 7-24
(88]
VARRYA A
Vi S(vivi) ,
vt v
S(vhv)
> =fViji =1;2;:;mg T =fTli =1;2;::;mg
[88] K(l=Ke=m) n |
r
n =m C!
1=1
7.3.3
4 1
2 3 4 20 G
4 20
> =1Vji =1,2;::;209 7-4
7-17

E! = (0:3975; 0:3800; 0:5243; 0:5732); E? = (0:5364; 0:5090; 0:3232; 0:5617);
E® = (0:5357;0:5236; 0:3815; 0:4907); E* = (0:4807;0:6170; 0:5691; 0:6265);
E® = (0:5620; 0:4769; 0:5944; 0:4346); ES = (0:3673; 0:4469; 0:3959; 0:5792);
E” = (0:6965; 0:4169; 0:4874; 0:6065); E® = (0:4687;0:5166; 0:5863; 0:3979);
E® = (0:5426; 0:5009; 0:4187; 0:5696); E'® = (0:5127;0:3999; 0:6237; 0:3749);
E = (0:4567;0:5327; 0:4967; 0:6143); E'? = (0:3030; 0:3938; 0:6512; 0:5177);
E' = (0:5156; 0:6112; 0:4988; 0:4183); E'* = (0:6950; 0:5679; 0:5799; 0:4021);

E'® = (0:6709; 0:5610; 0:6421; 0:5079); E' = (0:5593;0:5792; 0:5672; 0:5562);
E'” = (0:4885; 0:4941; 0:4807; 0:2552); E'® = (0:3537;0:4247; 0:4193; 0:7412);
E' = (0:4086; 0:5737; 0:4689; 0:5231); E*° = (0:5658; 0:4382; 0:5048; 0:5707):
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7-4 20

1
3

2
4

M1

M2

M3

M4

M5

M6

M7

M8

M9

M10

MI11

M13

M14

M15

M16

M17

M18

M19

M20

< (0.05,0.38,0.44, 0.68), (0.00, 0.24, 0.52, 0.85) >
< (0.11,0.55,0.62, 0.89), (0.05, 0.39, 0.65, 0.90) >
< (0.23,0.47,0.61, 0.80), (0.04, 0.35,0.79, 0.97) >
< (0.08,0.25,0.31,0.56), (0.06, 0.13, 0.34, 0.82) >
< (0.35,0.46,0.52,0.78), (0.25, 0.44, 0.65, 0.80) >
< (0.13,0.27,0.43,0.57), (0.07, 0.23, 0.44, 0.87) >
< (0.10,0.40, 0.43,0.77), (0.09, 0.40, 0.74, 0.88) >
< (0.38,0.57,0.69,0.71), (0.02, 0.46, 0.75, 0.85) >
< (0.21,0.46, 0.65, 0.89), (0.15, 0.37,0.78, 0.95) >
< (0.21,0.48,0.78,0.97), (0.12, 0.32, 0.84, 0.98) >
< (0.08,0.22,0.43,0.69), (0.05,0.11,0.62, 0.70) >
< (0.03,0.07,0.32,0.88), (0.01, 0.03, 0.82, 0.96) >
< (0.50,0.67,0.80,0.95), (0.23,0.57,0.86, 0.97) >
< (0.09,0.46, 0.60, 0.85), (0.08, 0.28, 0.63, 0.87) >
< (0.21,0.36,0.44,0.79), (0.13,0.29, 0.60, 0.88) >
< (0.44,0.52,0.55,0.78), (0.16,0.51,0.72, 0.98) >
< (0.26,0.58,0.61,0.81), (0.10, 0.27, 0.77, 0.89) >
< (0.09,0.42, 0.44, 0.89), (0.01, 0.12, 0.45, 0.90) >
< (0.23,0.49,0.58,0.74), (0.19, 0.40, 0.63, 0.80) >
< (0.33,0.68,0.72,0.87), (0.25,0.48,0.72, 0.89) >
< (0.17,0.25,0.54,0.79), (0.12, 0.21, 0.58, 0.95) >
< (0.15,0.25,0.69,0.76), (0.14, 0.24, 0.75, 0.95) >
< (0.06,0.07,0.38,0.66), (0.01, 0.06, 0.45, 0.70) >
< (0.43,0.72,0.73,0.95), (0.05,0.59,0.73,0.97) >
< (0.19,0.50, 0.63,0.77), (0.03,0.49, 0.64, 0.83) >
< (0.26,0.42,0.42, 0.82), (0.24, 0.40, 0.50, 0.80) >
< (0.28,0.79,0.81,0.94), (0.12, 0.75, 0.85, 0.98) >
< (0.04,0.60,0.67,0.93), (0.03, 0.52, 0.87,0.94) >
< (0.48,0.70,0.73,0.82), (0.35,0.51,0.77, 0.97) >
< (0.37,0.56,0.58,0.92), (0.30, 0.53, 0.88, 0.94) >
< (0.27,0.39,0.64, 0.84), (0.26,0.39,0.72, 0.91) >
< (0.15,0.40,0.77,0.91), (0.13, 0.33, 0.87, 0.93) >
< (0.24,0.31,0.49, 0.90), (0.00, 0.29, 0.68, 0.97) >
< (0.11,0.38,0.58,0.85), (0.08, 0.24, 0.65, 0.92) >
< (0.02,0.38,0.31,0.58), (0.02, 0.03, 0.40, 0.97) >
< (0.14,0.34,0.47,0.65), (0.03,0.31,0.56, 0.83) >
< (0.05,0.09, 0.34,0.92), (0.04, 0.08, 0.74, 0.97) >
< (0.24,0.33,0.52,0.84), (0.03,0.29, 0.52, 0.94) >
< (0.21,0.46,0.70,0.93), (0.10, 0.34, 0.80, 0.90) >
< (0.05,0.50,0.67,0.78), (0.03,0.28,0.70, 0.99) >

< (0.08,0.28,0.47,0.59), (0.05, 0.28, 0.55, 0.69) >
< (0.42,0.49,0.59,0.79), (0.33,0.45,0.63, 0.87) >
< (0.10, 0.48,0.69, 0.90), (0.07,0.11,0.74, 0.94) >
< (0.22,0.29,0.83,0.92), (0.13,0.27,0.84, 0.94) >
< (0.09,0.43,0.58,0.91), (0.06, 0.25,0.88, 0.95) >
< (0.24,0.46,0.50, 0.70), (0.20, 0.28,0.70, 0.81) >
< (0.18,0.74,0.75,0.85), (0.17,0.44, 0.85, 0.91) >
< (0.42,0.60, 0.60, 0.86), (0.29, 0.58,0.73, 0.89) >
< (0.22,0.51,0.51,0.57), (0.11,0.49,0.52, 0.84) >
< (0.22,0.27,0.48,0.66), (0.17,0.27,0.52, 0.84) >
< (0.14,0.41,0.46,0.74), (0.06, 0.32, 0.58, 0.83) >
< (0.23,0.63,0.75,0.84), (0.08,0.29, 0.82, 0.96) >
< (0.13,0.34,0.52,0.57), (0.12,0.34,0.57,0.71) >
< (0.34,0.59,0.65,0.90), (0.19,0.51,0.69, 0.93) >
< (0.39,0.44,0.54,0.75), (0.03,0.47,0.73, 0.70) >
< (0.14,0.40,0.42, 0.64), (0.00, 0.27, 0.46, 0.85) >
< (0.26,0.45,0.48,0.75), (0.18,0.42,0.67,0.74) >
< (0.05,0.62,0.72,0.84), (0.02, 0.55, 0.82, 0.90) >
< (0.17,0.27,0.30,0.70), (0.01, 0.26, 0.52, 0.93) >
< (0.13,0.33,0.51,0.53), (0.05, 0.28,0.53, 0.60) >
< (0.26,0.43,0.45,0.91), (0.19, 0.39, 0.60, 0.98) >
< (0.23,0.58,0.79,0.88), (0.20, 0.42, 0.85, 0.92) >
< (0.18,0.33,0.37,0.60), (0.08,0.29, 0.44, 0.82) >
< (0.17,0.33,0.69,0.92), (0.09,0.20,0.74, 0.97) >
< (0.37,0.61,0.65,0.86), (0.19, 0.50, 0.79, 0.88) >
< (0.16,0.53,0.55,0.63), (0.00,0.17,0.61, 0.65) >
< (0.23,0.55,0.67,0.87), (0.14,0.36,0.71, 0.97) >
< (0.09,0.29,0.32,0.72), (0.01,0.11, 0.68, 0.95) >
< (0.38,0.59,0.60, 0.63), (0.36,0.43, 0.62, 0.83) >
< (0.12,0.49,0.65, 0.88), (0.05,0.19, 0.66, 0.97) >
< (0.13,0.44,0.65,0.98), (0.09, 0.43, 0.89, 0.99) >
< (0.32,0.50,0.65,0.81), (0.01,0.47,0.75, 0.89) >
< (0.17,0.41,0.61, 0.89), (0.00,0.19, 0.65, 0.99) >
< (0.08,0.21,0.26,0.31), (0.06, 0.10, 0.29, 0.69) >
< (0.03,0.42,0.52,0.63), (0.02, 0.42,0.61,0.70) >
< (0.54,0.82,0.83,0.87), (0.33,0.69, 0.86, 0.96) >
< (0.40, 0.54,0.55,0.81), (0.29, 0.46, 0.66, 0.84) >
< (0.30,0.40,0.58,0.75), (0.25, 0.32, 0.69, 0.85) >
< (0.13,0.54,0.54, 0.60), (0.04, 0.21, 0.59, 0.82) >
< (0.15,0.55,0.69, 0.85), (0.02, 0.52,0.79, 0.95) >
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7-2 12
7-8 7-9 7-10

7-8 12 Ay
1 2
3 4
< (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) > < (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.5,0.6,0.7,0.8),(0.4,0.6,0.7,0.9) > < (0.8,0.9,1.0,1.0), (0.8,0.9,1.0,1.0) >
< (0.0,0.1,0.2,0.3),(0.0,0.1,0.2,0.3) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (1.0,1.0,1.0,1.0), (1.0,1.0, 1.0, 1.0) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
<(0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.0,0.1,0.2,0.3), (0.0,0.1,0.2,0.3) >
< (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) > < (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
< (0.8,0.9,1.0,1.0),(0.8,0.9,1.0,1.0) > < (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.7,0.8,0.9,1.0), (0.7,0.8,0.9,1.0) > < (0.0,0.1,0.2,0.3), (0.0,0.1,0.2,0.3) >
<(0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) > < (0.8,0.9,1.0,1.0), (0.8,0.9,1.0,1.0) >
< (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) > < (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
<(0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) > < (0.0,0.0,0.0,0.0), (0.0,0.0,0.0,0.0) >
10 < (0.5,0.6,0.7,0.8),(0.4,0.6,0.7,0.9) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.5,0.6,0.7,0.8),(0.4,0.6,0.7,0.9) > < (0.7,0.8,0.9,1.0), (0.7,0.8,0.9, 1.0) >
11 <(0.3,0.4,0.5,0.6),(0.2,0.4,0.5,0.7) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
<(0.0,0.1,0.2,0.3),(0.0,0.1,0.2,0.3) > < (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
12 < (0.7,0.8,0.9,1.0),(0.7,0.8,0.9,1.0) > < (0.7,0.8,0.9,1.0), (0.7,0.8,0.9,1.0) >
<( ) ( ) > <( ) ( ) >

0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7 0.8,0.9,1.0,1.0), (0.8,0.9,1.0,1.0
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7-9 12 A,
1 2
3 4
Ay, 1 < (0.3,0.4,0.5,0.6),(0.2,0.4,0.5,0.7) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
2 <(0.0,0.1,0.2,0.3), (0.0,0.1,0.2,0.3) > < (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) > < (0.8,0.9,1.0,1.0), (0.8,0.9,1.0,1.0) >
3 <(0.7,0.8,0.9,1.0),(0.7,0.8,0.9,1.0) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) > < (0.0,0.1,0.2,0.3), (0.0,0.1,0.2,0.3) >
4 < (0.5,0.6,0.7,0.8),(0.4,0.6,0.7,0.9) > < (0.7,0.8,0.9,1.0), (0.7,0.8,0.9,1.0) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (1.0,1.0,1.0,1.0), (1.0,1.0, 1.0, 1.0) >
5 < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) > < (0.7,0.8,0.9,1.0), (0.7,0.8,0.9,1.0) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.8,0.9,1.0,1.0), (0.8,0.9,1.0,1.0) >
6 < (0.7,0.8,0.9,1.0),(0.7,0.8,0.9,1.0) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
7 <(0.0,0.1,0.2,0.3),(0.0,0.1,0.2,0.3) > < (0.7,0.8,0.9,1.0), (0.7,0.8,0.9,1.0) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
8 < (0.5,0.6,0.7,0.8),(0.4,0.6,0.7,0.9) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
9 < (0.7,0.8,0.9,1.0),(0.7,0.8,0.9,1.0) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.0,0.1,0.2,0.3), (0.0,0.1,0.2,0.3) >
10 < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) > < (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) > < (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
11 <(0.0,0.1,0.2,0.3),(0.0,0.1,0.2,0.3) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) > < (0.8,0.9,1.0,1.0), (0.8,0.9,1.0,1.0) >
12 < (0.3,0.4,0.5,0.6),(0.2,0.4,0.5,0.7) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
7-17 12

E; = (0:075; 0:450; 0:650; 0:925); E; = (0:150; 0:250; 0:450; 1:000);
E? = (0:450; 0:450; 0:250; 0:250); E; = (0:450; 0:250; 0:075; 0:650);
E? = (0:450; 0:650; 0:250; 0:075); E® = (0:925;0:075; 0:450; 0:250);
E7 = (0:850; 0:150; 0:250; 0:925); E¥ = (0:650; 0:250; 0:450; 0:075);
E? = (0:250; 0:075; 0:250; 0:000); E{° = (0:650; 0:250; 0:650; 0:850);
E;' = (0:450; 0:650; 0:150; 0:450); E;* = (0:850; 1:000; 0:450; 0:925);
E, = (0:450; 0:650; 0:450; 0:075); E2 = (0:150; 0:450; 0:650; 0:925);
E5 = (0:850; 0:650; 0:250; 0:150); E; = (0:650; 0:850; 0:450; 1:000);
E5 = (0:650; 0:850; 0:450; 0:850); ES = (0:850; 0:650; 0:450; 0:250);
EJ = (0:150; 0:850; 0:450; 0:250); EJ = (0:650; 0:850; 0:450; 0:650);
E5 = (0:850; 0:650; 0:450; 0:150); E,° = (0:650; 0:450; 0:650; 0:450);
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7-10 12 A,
1 2
3 4

As 1 <(0.1,0.2,0.3,0.4),(0.0,0.2,0.3,0.5) > < (0.0,0.1,0.2,0.3),(0.0,0.1,0.2,0.3) >
< (0.7,0.8,0.9,1.0), (0.7,0.8,0.9,1.0) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
2 <(0.0,0.1,0.2,0.3), (0.0,0.1,0.2,0.3) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) > < (0.0,0.0,0.0,0.0), (0.0,0.0,0.0,0.0) >
3 < (0.8,0.9,1.0,1.0),(0.8,0.9,1.0,1.0) > < (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.5,0.6,0.7,0.8),(0.4,0.6,0.7,0.9) > < (1.0,1.0,1.0,1.0), (1.0,1.0,1.0,1.0) >
4 <(0.0,0.1,0.2,0.3),(0.0,0.1,0.2,0.3) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
5 < (0.3,0.4,0.5,0.6),(0.2,0.4,0.5,0.7) > < (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) > < (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) >
6 < (0.5,0.6,0.7,0.8),(0.4,0.6,0.7,0.9) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
7 < (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) > < (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >
8 < (0.1,0.2,0.3,0.4),(0.0,0.2,0.3,0.5) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
< (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) > < (0.7,0.8,0.9,1.0), (0.7,0.8,0.9,1.0) >
9 < (0.0,0.1,0.2,0.3),(0.0,0.1,0.2,0.3) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
10 < (0.7,0.8,0.9,1.0),(0.7,0.8,0.9,1.0) > < (0.7,0.8,0.9,1.0), (0.7,0.8,0.9,1.0) >
< (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) > < (0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5) >
11 <(0.0,0.1,0.2,0.3),(0.0,0.1,0.2,0.3) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
< (0.0,0.0,0.1,0.2), (0.0,0.0,0.1,0.2) > < (0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9) >
12 < (0.3,0.4,0.5,0.6),(0.2,0.4,0.5,0.7) > < (0.7,0.8,0.9,1.0), (0.7,0.8,0.9,1.0) >
< (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) > < (0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7) >

E,' = (0:450; 0:650; 0:150; 0:450); E,* = (0:450; 0:650; 0:450; 0:250);
E; = (0:250; 0:150; 0:850; 0:650); E3 = (0:150; 0:650; 0:250; 0:000);
E3 = (0:925; 0:450; 0:650; 1:000); E3 = (0:150; 0:650; 0:450; 0:075);
E; = (0:450; 0:450; 0:250; 0:075); ES = (0:650; 0:650; 0:450; 0:250);
EJ = (0:450; 0:250; 0:650; 0:450); E5 = (0:250; 0:250; 0:650; 0:850);
EJ = (0:150; 0:650; 0:250; 0:250); E;° = (0:850; 0:850; 0:250; 0:250);
E;' = (0:150; 0:650; 0:075; 0:650); E3* = (0:450; 0:850; 0:450; 0:450):

2_3 1] ”
. ” log(X; + X3) , 0:4 - = 075
(7-24) 7.3.2 7-11
4 7-11
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7-11 6 =0.75
T
A 8 1,2,3,4,5,8,9,11 (0.4888,0.5055,0.4219,0.5723) (0.5429,0.4348,
3 3,6,7,12 (0.6985, 0.3260, 0.3060, 0.5588) 0.4002, 0.5767)
1 10 (0.5091, 0.1958, 0.5091, 0.6658)
As 5 1,2,10,11,12  (0.3742,0.4956,0.5765,0.5310) (0.4805,0.5799,
7 3,4,5,6,7,8,9  (0.5564,0.6402,0.3530,0.3949) 0.4461,0.4516)
As 1 1 (0.2254, 0.1353, 0.7664, 0.5861)
8 2,4,5,6,7,8,9,11 (0.3828,0.6699,0.4825,0.4147) (0.4148,0.6018,
1 3 (0.5873,0.2857,0.4127,0.6349)  0.4694, 0.4277)
2 10,12 (0.5513, 0.7210, 0.2969, 0.2969)
O 1
0:5429 0:4805 0:4148
o _ | 0:4348 05799 0:6018§
0:4002 0:4461 0:4694
0:5767 0:4516 0:4277
5 Ci

w; =< Cy; (0:3;0:4; 0:5; 0:6); (0:2; 0:4; 0:5; 0:7) >;
wy, =< C,; (0:7;0:8; 0:9; 1:0); (0:7; 0:8; 0:9; 1:0) >;
w3 =< Cj; (0:1;0:2; 0:3; 0:4); (0:0; 0:2; 0:3; 0:5) >;
w, =< Cy; (0:8;0:9; 1:0; 1:0); (0:8; 0:9; 1:0; 1:0) >:

7-17 7-25
= (0:2430; 0:3178; 0:0935; 0:3458).
6 7-27

0:5429 0:4805 0:4148
0:4348 0:5799 0:6018

0:4461 0:4694
0:5767 0:4516 0:4277

> B

0)
O =WTY = (0:2430; 0:3178; 0:0935; 0:3458)5

= (0:5070; 0:4989; 0:4838):

AT AT A;
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7.3.6
7.4
Gorzalczany!'™  Turksen!'™
Wang Li
172]
[173] [174]
Balezentis Zeng [175] MULTIMOORA(Mult

i-Objective Optimization by Ratio Analysis plus the Full Multiplicative From)

MULTIMOORA [176]
177 Ashtiani
TOPSIS
Wei Chen [178]

Liu [38] [179]
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7.4.1
7.1
G_
7.10 G- [180] fi = (a;az;a3;a4 ') 7-3
Hi(X) 1R ¥ [0;1]
8
g 2o B i X 2 (an;@0);
P X 2 (as;a
i (X) = Xﬁa (2u: )
% s B iy X2 (as; aq);
-0 x2(idl,a) [(a;+1):

Vi

(7-29)




6
' it e,
L %@ e
i i @ @
i i @ @
i i @ @

i @ @

V' at ay ab ay aj ar ay

7-4
fit  fiv fL  fY [178]
1
fi " fl = [(af; a5; a5 af; Tae); (a); a8 8y ay; 1))
" [(bF; bY; b bl Yae); (b7 055055055 Tao)]
= [(ay +brray +by;ay +by;ap + by min(Yee; Yqe);
@ +bY;ay +by;ay +by;ay +bf;min(Yee; o)l
2
fi«“ fl = [(ak; ay;af;al; Vqe); (@Y @Y a5 ay; Thv)]
“[(o}; b5 b5 bl Ve ); (075055 bS5 by 140)]
= [(ar i br;az i by;ay i byrar i byymin(Yae; Yar);
(af ibY;ay ibysay ibyiay i byimin(lgo; o)l
3
fi > fl = [(a[;ay;as;al; Ve ) (@Y @y ay s ay; Vo))
>[(bF; by by bl Yac); (Y5 055055 by Yao)]
= [(a} £b};a; £by; a5 £bg;ay £b;min(Ye; Tar);

@ £b7;a5 £b7;a5 £bY;a) £b7;min(Igu; Lyo)];

fi fifl = [(ak; ab;ak;al; 14c); (@Y ay;ay;ay; Vav)]
fi[(bT; by b5 b5; Yaw); (07 5085 bY 5 bY; ¥au)]
= [(ar=by; ay=by; az=by; ar=by; min(ge; Tar);

(a7 =b; a5 =by; a3 =by ; @y =by; min(Vgu; Yau)l;
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5
Jfi=, £[(,ak; ,a%; ,al; ,ak 1) (Lay; ,ay; ,ay; ,a); Tao)):

Liu [38]
fi = [fi-; fiY] = [(@% aY;ab;al; Vqc); (af;ay;ay;ay; 1ho)] fl
= [fI%f1°] = [(bf b5;b%;bY; Yar); (BY5 by b33 b7 Yau)]

G- 7-30 fib:fiv: fIi- flY
Kriz; Yer)  Keiv; Yeiv)  (Kaz; Yar)  (Kpu; Yav)
fi fl
Xsi = (Xfir + Xgv)=2, (7-31)
Yii = (Yeiz + Ysv)=2,
Xq = (Kqgr + Xqv)=2;
= (Xa fiv) (7-32)
Yo = (Yar + Yqu)=2;
= \XH Ve (7-33)
dn = X+ Yy (7-34)
dfi , dg fi , fl fi fl

7.11  fi = [fi;fiV] = [(a}, ab;ab;al; 1ge); (@Y aY;ay;ay; iv)] fl
= [fI; Y] = [(bF, bY; b b gz ); (0750505 bY; Tao)]

jar i by
S(fi; ) =1 § min(Yge; Yor) £ mlf
a1 by
imin(l; Lgw) £=— (7-35)
Th i S(fi; ),
P1 S(fi:fl) . 0 S(fi;fl) = 1

Oearealeaealel Oead/ ea)ea)ea)el 0Ol =
lijvel Oebtephleplepre] Qe ep) @epl @) @1 Q= 1y, =

!f|U -1

. . P .
jab i bk jal i bYj

+min(Yo; V) EE———— | 0;  (7-36)

min(!ﬁL; !f|L)£ =1 a

4
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7-36 7-35 S(fi;fl) = 1 0= S(fi;fl)y =1
P2 fi = fl ab = bt;al = bb;ab =bk;ab =bp &Y =bY;a) =
by;ay =by;ay =by 7-35
S(fi; fl) = 1;
(P3)
P .
oAy
S(fi; f) =1 j min(Ygie; !ﬂL)£'=1f
P
Jad by
imin(Yqu; 1qo) £ = n = S(fl; fi):
O
7.4.2
p — fA17A2’:::' pga
n (C =1Cy;Cy;:5Cha) p m
m G =1G;Gy; 5 Gmg
n k Gk i
A;

_ KL KU . kU . pkU. pkU . gk .
V =f<Cy; [(a|11' |12’ a|13’ |14' CL) (bi1s bivas biss by ! CU)] =,
KL KU . wKU . kU

< Cy; [(am’ |22’a|23’ |24’ cL) (b|21’b|22’b|23’b|24’ cU)] =,

< Cm[(amll |n2' |n30162()1 |IDO/£312 813%145@&—



A

P P P

akt akb akk akt

i1l i12 i13 il4
Ui = f< Cy; [(k:lm e el L minfi,g);

PP B e, )
by by T p T by

(k:1m ;kzlm ;kzlm ;k=1m ;minf1,g)] >
il aly " al ¥ 3% alsi

k=1 . k=1 . k=1 . k=1 . H k .
< C ’ ’ ’ ) ) mlnf! )
25 [( — - - - cr9)

P P P P
kU kU kU kU
y bi21 K bi22 K bi23 K bi24
(L L Sl minfik

m m m m

vg)] >

< Coi (o T o S min I, g);

P P P P
T Tos Tow 7oy
(_m S ;minf1&,g)] >; (7-37)

Ci g = 1,2,:5n)
Cj wj = [(ar,
ak;ak;al; !Wf);(au;ag;ag;aﬁj; L)l G =1;2:n) 7-33
w; g =1,2;:5n)
(7-33) wj  =1;2;:5n)

W = Wd(""i) ; (7-38)

By d(w;)

i=
1 7-12 m
2 7-37 p
4 7-35
ottt

[ AN AR
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7-12

© 00 N o O A W N -

[(0:00; 0:00; 0:00; 0:00; 0:80); (0:00; 0:00; 0:00; 0:00; 1:00)]
[(0:00; 0:00; 0:02; 0:07; 0:80); (0:00; 0:00; 0:02; 0:07; 1:00)]
[(0:04; 0:10; 0:18;0:23; 0:80); (0:04; 0:10; 0:18; 0:23; 1:00)]
[(0:17; 0:22; 0:36; 0:42; 0:80); (0:17; 0:22; 0:36; 0:42; 1:00)]
[(0:32; 0:41; 0:58; 0:65; 0:80); (0:32; 0:41; 0:58; 0:65; 1:00)]
[(0:58; 0:63; 0:80; 0:86; 0:80); (0:58; 0:63; 0:80; 0:86; 1:00)]
[(0:72;0:78; 0:92;0:97; 0:80); (0:72; 0:78; 0:92; 0:97; 1:00)]
[(0:93;0:98; 1:00; 1:00; 0:80); (0:93; 0:98; 1:00; 1:00; 1:00)]
[(1:00; 1:00; 1:00; 1:00; 0:80); (1:00; 1:00; 1:00; 1:00; 1:00)]

W = (W1; Wo; i3 Wn).

6 A=TA; Ag i Al
O 1 1

tl t2

2t

O =WT = (W Wo; :::;Wn)g !

LS

7.4.3
10

1 2(A2)

(Cy) 3 (Cs) 4

Best alternative = maxfO;g:
1<i<p

7-38

= (01;04;::50p):  (7-39)

(7-40)

1(A) 5
2 3(As)
4(Ay)

C) 2

10

(C4) 4)



7-13 10 Ay

As

1
3

2
4

Ay

1

2

3

4

5

6

7

8

9

[(0.00, 0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
[(0.04,0.10, 0.18,0.23; 0.8), (0.04, 0.10.0.18, 0.23; 1.0)]
[(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.00, 0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.17,0.22,0.36,0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
[(0.93,0.98,1.00, 1.00; 0.8), (0.93,0.98, 1.00, 1.00; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.72,0.78,0.92,0.97; 0.8), (0.72,0.78, 0.92, 0.97; 1.0)]
[(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
[(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.17,0.22,0.36,0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
[(0.17,0.22, 0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]

(0.32,0.41,0.58,0.65; 0.8), (0.32,0.41, 0.58, 0.65; 1.
(0.93,0.98,1.00, 1.00; 0.8), (0.93, 0.98, 1.00, 1.00; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(1.00, 1.00, 1.00, 1.00; 0.8), (1.00, 1.00, 1.00, 1.00; 1.
(0.32,0.41,0.58,0.65; 0.8), (0.32,0.41, 0.58, 0.65; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.04,0.10,0.18, 0.23; 0.8), (0.04, 0.10, 0.18, 0.23; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63,0.80, 0.86; 1.
(0.58,0.63,0.80, 0.86;0.8), (0.58, 0.63, 0.80, 0.86; 1.
(0.00, 0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.
(0.00, 0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.04,0.10,0.18,0.23;0.8), (0.04,0.10,0.18, 0.23; 1.
(0.93,0.98,1.00, 1.00; 0.8), (0.93, 0.98, 1.00, 1.00; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63,0.80, 0.86; 1.
(0.00, 0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.
(0.00, 0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.
(0.00, 0.00, 0.00, 0.00; 0.8), (0.00, 0.00, 0.00, 0.00; 1.

(0.72,0.78,0.92,0.97; 0.8), (0.72,0.78,0.92, 0.97; 1.

Az

—

V]

w

IS

o

[

N

o

©

[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.04,0.10.0.18,0.23; 0.8), (0.04,0.10.0.18, 0.23; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
[(0.72,0.78,0.92, 0.97; 0.8), (0.72, 0.78, 0.92, 0.97; 1.0)]
[(0.17,0.22, 0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
[(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.72,0.78,0.92, 0.97; 0.8), (0.72, 0.78, 0.92, 0.97; 1.0)]
[(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.04,0,10.0.18, 0.23; 0.8), (0.04, 0.10, 0.18, 0.23; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.72,0.78,0.92, 0.97; 0.8), (0.72, 0.78,0.92, 0.97; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]

(0.58,0.63,0.80, 0.86;0.8), (0.58, 0.63,0.80, 0.86; 1.
(0.00, 0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.
(0.32,0.41,0.58, 0.65; 0.8), (0.32,0.41, 0.58, 0.65; 1.
(0.93,0.98, 1.00, 1.00; 0.8), (0.93, 0.98, 1.00, 1.00; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63,0.80, 0.86; 1.
(0.04,0.10,0.18,0.23;0.8), (0.04,0.10,0.18, 0.23; 1.
(0.72,0.78,0.92,0.97; 0.8), (0.72,0.78,0.92, 0.97; 1.
(1.00, 1.00, 1.00, 1.00; 0.8), (1.00, 1.00, 1.00, 1.00; 1.
(0.72,0.78,0.92,0.97; 0.8), (0.72, 0.78,0.92, 0.97; 1.
(0.93,0.98,1.00, 1.00; 0.8), (0.93,0.98, 1.00, 1.00; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.72,0.78,0.92,0.97; 0.8), (0.72, 0.78,0.92, 0.97; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.58,0.63,0.80, 0.86;0.8), (0.58, 0.63,0.80, 0.86; 1.

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.

[(0.04,0.10.0.18, 0.23;0.8), (0.04,0.10.0.18, 0.23; 1.0)]

[(0.32,0.41,0.58,0.65; 0.8), (0.32,0.41,0.58, 0.65; 1.
[(0.32,0.41,0.58,0.65; 0.8), (0.32,0.41,0.58, 0.65; 1.

0)]
0)]

2 7-37 4

U, = f[(0:398; 0:457; 0:582; 0:636; 0:8); (0:398; 0:457; 0:582; 0:636; 1:0)];

[(0:222;0:272;0:388; 0:446; 0:8); (0:222; 0:272; 0:388; 0:446; 1:0)];
[(0:280; 0:337;0:480; 0:542; 0:8); (0:280; 0:337; 0:480; 0:542; 1:0)];
[(0:450; 0:481; 0:548; 0:581; 0:8); (0:450; 0:481; 0:548; 0:581; 1:0)]g;

U, = £[(0:488;0:547; 0:690; 0:746; 0:8); (0:488; 0:547; 0:690; 0:746; 1.0)];

[(0:529; 0:590; 0:748; 0:807; 0:8); (0:529; 0:590; 0:748; 0:807; 1:0)];
[(0:357; 0:435; 0:602; 0:669; 0:8); (0:357; 0:435; 0:602; 0:669; 1:0)];
[(0:418; 0:464; 0:548; 0:588; 0:8); (0:418; 0:464; 0:548; 0:588; 1:0)]g;
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7-14 10 As

Ay

1
3

2
4

As

1 [(0.04,0.10.0.18,0.23;0.8), (0.04,0.10.0.18, 0.23; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
2 [(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
3 [(0.04,0.10.0.18,0.23;0.8), (0.04,0.10.0.18, 0.23; 1.0)]
[(0.00, 0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.0)]
4 [(0.32,0.41,0.58,0.65;0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
5 [(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.04,0.10, 0.18, 0.23; 0.8), (0.04, 0.10, 0.18, 0.23; 1.0)]
6 [(0.72,0.78,0.92,0.97;0.8), (0.72,0.78,0.92, 0.97; 1.0)]
[(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
7 [(0.00,0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
8 [(0.58,0.63,0.80,0.86;0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
[(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
9 [(0.17,0.22,0.36,0.42;0.8), (0.17,0.22, 0.36, 0.42; 1.0)]
[(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
10 [(0.72,0.78,0.92,0.97; 0.8), (0.72, 0.78,0.92, 0.97; 1.0)]
[(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]

(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.93,0.98,1.00, 1.00; 0.8), (0.93, 0.98, 1.00, 1.00; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63,0.80, 0.86; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.
(0.72,0.78,0.92,0.97; 0.8), (0.72, 0.78,0.92, 0.97; 1.
(0.32,0.41,0.58, 0.65; 0.8), (0.32,0.41, 0.58, 0.65; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.
(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.
(0.72,0.78,0.92,0.97; 0.8), (0.72, 0.78,0.92, 0.97; 1.
(0.93,0.98, 1.00, 1.00; 0.8), (0.93,0.98, 1.00, 1.00; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58,0.63,0.80, 0.86; 1.
(0.00, 0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.
(0.00, 0.00, 0.00, 0.00; 0.8), (0.00, 0.00, 0.00, 0.00; 1.
(0.04,0.10,0.18, 0.23; 0.8), (0.04, 0.10, 0.18, 0.23; 1.

Ay

1 [(0.17,0.22,0.36,0.42;0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
[(0.72,0.78,0.92,0.97; 0.8), (0.72,0.78,0.92, 0.97; 1.0)]
2 [(0.04,0.10,0.18,0.23;0.8), (0.04, 0.10, 0.18, 0.23; 1.0)]
[(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
3 [(0.93,0.98,1.00, 1.00;0.8), (0.93,0.98, 1.00, 1.00; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
4 [(0.04,0.10,0.18,0.23;0.8), (0.04,0.10, 0.18, 0.23; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
5 [(0.32,0.41,0.58,0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.17,0.22,0.36,0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
6 [(0.58,0.63,0.80,0.86;0.8), (0.58,0.63,0.80, 0.86; 1.0)]
[(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
7 [(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
8 [(0.17,0.22,0.36,0.42;0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
[(0.58,0.63, 0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.0)]
9 [(0.04,0.10,0.18,0.23;0.8), (0.04,0.10, 0.18, 0.23; 1.0)]
[(0.17,0.22,0.36,0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]
10 [(0.72,0.78,0.92,0.97;0.8), (0.72,0.78, 0.92, 0.97; 1.0)]
[(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.0)]

(0.04,0.10,0.18, 0.23; 0.8), (0.04, 0.10, 0.18, 0.23; 1.
(0.58,0.63,0.80, 0.86;0.8), (0.58, 0.63, 0.80, 0.86; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.
(0.00, 0.00, 0.00, 0.00; 0.8), (0.00, 0.00, 0.00, 0.00; 1.
(0.32,0.41,0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.
(1.00, 1.00, 1.00, 1.00; 0.8), (1.00, 1.00, 1.00, 1.00; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.
(0.00, 0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.
(0.32,0.41, 0.58, 0.65; 0.8), (0.32, 0.41, 0.58, 0.65; 1.
(0.00, 0.00, 0.02, 0.07; 0.8), (0.00, 0.00, 0.02, 0.07; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63, 0.80, 0.86; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.32,0.41,0.58,0.65; 0.8), (0.32,0.41, 0.58, 0.65; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.72,0.78,0.92,0.97; 0.8), (0.72, 0.78,0.92, 0.97; 1.
(0.58,0.63,0.80, 0.86; 0.8), (0.58, 0.63,0.80, 0.86; 1.
(0.17,0.22,0.36, 0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
(0.72,0.78,0.92,0.97; 0.8), (0.72, 0.78,0.92, 0.97; 1.
(0.04,0.10,0.18, 0.23; 0.8), (0.04, 0.10, 0.18, 0.23; 1.

[
[
[
(
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[(0.17,0.22,0.36,0.42; 0.8), (0.17, 0.22, 0.36, 0.42; 1.
[
[
[
[
[
[
[
[
(
[
[
[
[
[
[
[
[
[
[
[

Us = 1[(0:323; 0:384; 0:512; 0:570; 0:8); (0:323; 0:384; 0:512; 0:570; 1:0)];
[(0:388; 0:440; 0:574; 0:631; 0:8); (0:388; 0:440; 0:574; 0:631; 1:0)];
[(0:297; 0:363; 0:506; 0:569; 0:8); (0:297; 0:363; 0:506; 0:569; 1:0)];
[(0:458; 0:511; 0:630; 0:679; 0:8); (0:458; 0:511; 0:630; 0:679; 1:.0)]g;

U, = f[(0:333;0:395; 0:514; 0:566; 0:8); (0:333; 0:395; 0:514; 0:566; 1:0)];
[(0:406; 0:466; 0:618; 0:678; 0:8); (0:406; 0:466; 0:618; 0:678; 1:0)];
[(0:378; 0:437;0:592; 0:653; 0:8); (0:378; 0:437; 0:592; 0:653; 1:0)];
[(0:300; 0:336; 0:424; 0:469; 0:8); (0:300; 0:336; 0:424; 0:469; 1:0)]0:

3
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Vp = 1[(0:93;0:98; 1:00; 1:00; 0:8); (0:93; 0:98; 1:00; 1:00; 1:0)];
[(1:00; 1:00; 1:00; 1:00; 0:8); (1:00; 1:00; 1:00; 1:00; 1:0)];
[(1:00; 1:00; 1:00; 1:00; 0:8); (1:00; 1:00; 1:00; 1:00; 1:0)];
[(0:93;0:98; 1:00; 1:00; 0:8); (0:93; 0:98; 1:00; 1:00; 1:0)]g:

4 7-35

O 1
0:1733 0:2024 0:0625 0:1675

T = E 0:3524 0:4033 0:1284 0:1486 g
0:0455 0:1148 0:0192 0:2656
0:0541 0:1756 0:1270 0:0715

w; =< Cy;[(0:32;0:41; 0:58; 0:65; 0:8); (0:32; 0:41; 0:58; 0:65; 1:0)] >;
Wy =< Co; [(0:72;0:78; 0:92; 0:97; 0:8); (0:72; 0:78; 0:92; 0:97; 1:0)] >;
w3 =< Cj; [(0:17;0:22; 0:36; 0:42; 0:8); (0:17; 0:22; 0:36; 0:42; 1:0)] >;
w, =< Cy; [(0:93; 0:98; 1:00; 1:00; 0:8); (0:93; 0:98; 1:00; 1:00; 1:0)] > :

7-33 d, = 0:5942 d, = 0:9301 d; =
0:4830 d, = 1:0331 7-38
W = (0:1954; 0:3059; 0:1589; 0:3398).
6 A=TA; A AlQ 7-39

0:1733 0:2024 0:0625 0:1675 *
0:3524 0:4033 0:1284 0:1486 g
0:0455 0:1148 0:0192 0:2656
0:0541 0:1756 0:1270 0:0715

O
O =WT = (0:1954; 0:3059; 0:1589; 0:3398)5

= (0:1673; 0:2408; 0:0977; 0:1447):

A AT AT A
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C()=(B(i,))*a")/(norm(B(i,:))*norm(a));
V(i)=b*E(i)+(1-b)*C(i);

end

bl=J*c’; b2=E*c’; b3=C*c’; b4=V*c’.
1124 (N |

I 1-2011.9.27] -

I- VI{

clc

clear

J =[0.7671 0.7671 0.7661 0.5051 0.7628 0.3512 0.8015 0.7140 0.8530 0.8660
0.5040 0.5700 0.4152 0.6898 0.7892 0.5663 0.8029 0.6191];

E = [0.8682 0.8682 0.8675 0.6712 0.8654 0.5199 0.8898 0.8332 0.9207 0.9282
0.6703 0.7261 0.5867 0.8165 0.8822 0.7231 0.8907 0.7648];

cos =[0.9283 0.8728 0.8812 0.6911 0.8898 0.5355 0.9008 0.8713 0.9542 0.9372
0.9411 0.8141 0.8003 0.8655 0.8843 0.8591 0.8937 0.7762];

Z = [0.9223 0.8723 0.8798 0.6891 0.8874 0.5339 0.8997 0.8675 0.9509 0.9363
0.9140 0.8053 0.7790 0.8606 0.8841 0.8455 0.8934 0.7751];

x=linspace(0,0.1,18);
plot(x,J,’rp-",X,E,’b*-"x,Z,’y>-",X,c0s,’9<-");
legend(’J-similarity’,’E-similarity’,”Z-similarity’,’C-similarity’);

1127 11
I 1-2011.4.27] -

1- YI{
clc

clear

Y=[ 40246 2759 509.740 5 362 13.1 126 124 65.9 7527 98 3.61 15489 1333
504.325 21 7465 466.4 172 128 80.5 10463 142 37 13555 1407 408.828 11 696
94.959 155 140 54.2 13466 252 20.213 17751 1223 357.678 13 882 262.811 176 371
332.4 11542 152 15.029 102804 1227 431.59 10 229 79.692 180 492 218.5 8170 102
15.029 25364 1123 247.528 3 422 201.922 163 161 88.4 9260 94 12.416 26580 1598
326.936 17 446293 85949.594 128 152 206.1 14144 174 12.594 10580 845 190.109
8 407 273.782 132 95 100.2 8859 110 14.511 |,

I-Y(@.j.:0)=j

i1 3 Zij 1 1{
for i=1:8

for j=1:12
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Yi=Y(i,:);

Z(1,)=Y(,))/norm(Yi);

end

end Z

for i=1:8,j=1:12

Yii=Y(i.,50;

yi=Y(i,:),i=1:8;

Z(1L.)=Y (L) /sart(Y));

end

1-Z(ni)=Zij I{

1145 11

I 1-2010.6.23 ] -

I- VI{

clc

clear V=[ 0.8704 0.9043 1.0000 1.0000 0.8398 0.9346 0.5320 0.6662
0.6737 0.6737 0.6182 0.8838 0.7246 0.7924 0.4522 0.7688 0.9743 1.0000
0.4149 0.2742 0.6737 0.0845 0.7329 0.9378 0.6713 0.8307 0.7618 1.0000
1.0000 0.1458 0.3049 0.4463 0.5910 0.6824 0.7783 0.5482 0.5831 0.4522
0.9209 0.9261 0.6729 0.8721 1.0000 0.7912 1.0000 0.8591 0.7748 0.9018
0.8777 0.9820 0.7783 0.8299 0.7540 0.6019 0.4788 0.4434 0.2446 0.3255
0.3808 0.3035 0.2694 0.6189 0.4979 0.4542 0.2857 0.4632 0.1628 0.3042
0.4998 0.3327 0.2700 0.5309 0.4764 0.4226 0.3975 0.5468 0.6502 0.6263
0.6713 0.7263 0.8021 0.8153 0.4422 0.0873 0.4979 0.2435 0.2857 0.6502
0.8724 0.5482 0.6875 0.6737 0.6517 0.4849 0.8724 0.4290 0.3975 0.5468
0.4260 0.5859 0.4012 0.5934 0.6120 0.5294 0.5000 0.4759 0.6459 0.7130
0.2972 0.3059 0.5242 0.5995 0.5576 0.7393 0.4819 0.4798 0.3632 0.6431
0.3808 0.4741 0.2178 0.1016 0.4979 0.2108 0.1976 0.1695 0.3423 0.9612
0.7852 0.7812 0.8317 0.4585 0.2446 0.5771 0.1351 0.4359 0.0432 0.5466
0.6975 0.7852 0.8467 0.9579 0.4024 0.2446 0.6024 0.5836 0.3808 0.2146
0.4355 0.5492 0.6660 0.6737 0.7211 0.6600 0.6975 0.6751 0.1458 0.5856
0.6420 0.3414 0.4979 0.7550 0.3808 0.6502 ]; | -V(i,)=Vi; |

Il 30 Al I{
R=0.5; | -

for i=1:30

vi=V(i,);

for j=1:5

for k=1:5

143

0.5492
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0.4355
0.4400
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if log(vi(j)+vi(k))>=R | R]-

I-A [ Vi Ai| -
A(j,k,i)=1;

else

A(j,k,)=0;

end

end

end

end |-AG,)=Ai{

11- 30 Ai 111{

k=0; 1 I-

r=input(’ r=");1- I-
a=zero0s(30,30); | |
N=linspace(1,30,30); | T 30 |

t=0;

while (sum(N)>0&&Kk<30) | 0 |
for i=1:length(N)

if i==1

C=A(LN®G); Cl-

k=k+1; | 11

a(k,N(i))=N(i);

N(i)=0; , i

else if norm(A(:,;,N(i))+C,2)/(norm(A(:,;,N(i)),inf)+norm(C,inf))>=r;
a(k,N(1))=N();

C=max(C,A(,;,N())); 1 C |
N(i)=0; : |

else

continue end

end

L=N=>0;

is logical(L);

N=N(L);

end

111 11
for i=1:30
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C(6)=(A(6,:)*B(6,:)")/(norm(A(6; :)}>norm(B(6;:))?)
V(6)=b*E(6)+(1-b)*C(6)

1{54 11
I ]-2012.3.19 ] -

1- Al{
clc

clear

A=[ 0.6 0.4 0.55 0.35 0.4 0.2 0.52 0.45 ];

B=[ 0.55 0.35 0.65 0.3 0.55 0.04 0.45 0.15 |;

M=[ 0.6 0.3 0.68 0.3 0.72 0.25 0.65 0.12];

P=[ 0.6 0.3 0.68 0.3 0.72 0.04 0.65 0.12];

Q=[0.55 0.40 0.55 0.3 0.4 0.25 0.45 0.45];
E1=2*(A(1,)*P(1,:)")/(norm(A(1;:))? + norm(P (1;:))?);
E2=2*(A(2,.))*P(2,:)")/(norm(A(2;:))? + norm(P (2;:))?);
E3=2*(A(3,:)*P(3,:)")/(norm(A(3;:))? + norm(P (3;:))?);
E4=2*(A(4,:)*P(4,:)")/(norm(A(4;:))? + norm(P (4;:))?);
PE(1)=1/4*(E1+E2+E3+E4);
E1=2*(B(1,:)*P(1,:)")/(norm(B(1;:))? + norm(P (1;:))?);
E2=2*(B(2,:)*P(2,:)")/(norm(B(2;:))? + norm(P (2;:))?);
E3=2*(B(3,:)*P(3,:)")/(norm(B(3;:))? + norm(P (3;:))?);
E4=2*(B(4,:)*P(4,:)")/(norm(B(4;:))? + norm(P (4;:))?);
PE(2)=1/4*(E1+E2+E3+E4%);
E1=2*(M(1,))*P(1,:)’)/(norm(M (1;:))? + norm(P (1;:))?);
E2=2*(M(2,:)*P(2,:)")/(norm(M (2;:))?> + norm(P (2;:))?);
E3=2*(M(3,:)*P(3,:)’)/(norm(M (3;:))? + norm(P (3;:))?);
E4=2*(M(4,:)*P(4,:)")/(norm(M (4; :))? + norm(P (4;:))?);
PE(3)=1/4*(E1+E2+E3+E4)
E1=2*(A(1,:)*Q(1,:)")/(norm(A(1;:))? + norm(Q(1;:))?);
E2=2*(A(2,:)*Q(2,:)")/(norm(A(2;:))? + norm(Q(2;:))?);
E3=2*(A(3,:)*Q(3,:)")/(norm(A(3;:))? + norm(Q(3;:))?);
E4=2*(A(4,:)*Q(4,:)")/ (norm(A(4;:))? + norm(Q(4;))?);
NE(1)=1/4*(E1+E2+E3+E4);
E1=2*(B(1,:)*Q(1,:)")/(norm(B(1;:))? + norm(Q(1;:))?);
E2=2*(B(2,:)*Q(2,:)")/(norm(B(2; :))? + norm(Q(2; :))?);
E3=2*(B(3,:)*Q(3,:)")/(norm(B(3; :))? + norm(Q(3; :))?);

146



E4=2*(B(4,:)*Q(4,:)")/(norm(B(4;:))? + norm(Q(4;:))?);
NE(2)=1/4*(E1+E2+E3+E4);
E1=2*(M(1,:)*Q(1,:)")/(norm(M (1;:))? + norm(Q(1;:))?);
E2=2*(M(2,:)*Q(2,:)")/(norm(M (2; :))? + norm(Q(2; :))?);
E3=2*(M(3,:)*Q(3,:)")/(norm(M(3; :))? + norm(Q(3; :))?);
E4=2*(M(4,:)*Q(4,:)")/ (norm(M (4; :))? + norm(Q(4; 1))?);
NE(3)=1/4*(E1+E2+E3+E4)

de(1)=PE(1)/NE(1);

de(2)=PE(2)/NE(2);

de(3)=PE(3)/NE(3)

1155 11
| |-20123.25]-

1- Al{
clc

clear

A= [0.0539 0.0911 0.2953 0.3302 0.0855 0.4693 0.1357 0.0504 0.2786 0.3862

0.0716 0.2797 0.4161 0.3087 0.0611 0.3356 0.3145 0.0508 0.4171 0.0078
0.3528 0.1800 0.2271 0.2428 0.4472 0.2585 0.2783 0.1010 0.2269 0.4984
0.1716 0.4680 0.3308 0.2585 0.3469 0.4726 0.4181 0.3657 0.4176 0.1612
0.1734 0.4097 0.2659 0.4431 0.4656 0.3783 0.2070 0.0355 0.4439 0.4871
0.2000 0.4159 0.8147 0.1270 0.6324 0.2785 0.7690 0.0357 0.7060 0.2769
0.6948 0.3922 0.1712 0.0344 0.3816 0.1869 0.4456 0.7094 0.2760 0.6551
0.6797 0.1626 0.4984 0.3404 0.2238 0.2551 0.5472 0.1493 0.6160 0.1386
0.2543 0.2435 0.3500 0.2511 0.4733 0.3804 0.5678 0.0119 0.3371 0.1622
0.3112 0.5285 0.1656 0.6020 0.2630 0.6541 0.4505 0.0838 0.1524 0.8258
0.4427 0.0067 0.9619 0.0046 0.7749 0.0844 0.3998 0.1818 0.2638 0.1455
0.5499 0.1450 0.3510 0.5132 0.4018 0.0760 0.2399 0.1233 0.1839 0.2400
0.0497 0.4909 0.4893 0.3692 0.1112 0.2417 0.4039 0.0965 0.1320 0.5752
0.2348 0.3532 0.8212 0.0154 0.0430 0.7317 0.6477 0.3509 0.5470 0.2963
0.1890 0.6868 0.1835 0.3685 0.6256 0.7802 0.0811 0.9294 0.0057 0.4868
0.4468 0.3063 0.5085 0.4108 0.8176 0.0948 0.6443 0.3186 0.3507 0.6390
0.3012 0.4709 0.2305 0.7443 0.1948 0.2259 0.1707 0.2277 0.4357 0.0311
0.4302 0.1848 0.4389 0.1111 0.2581 0.4087 0.5949 0.2622 0.2217 0.1174
0.3188 0.4242 0.5079 0.9294 0.0057 0.7443 0.0078 0.7690 0.0598 0.7802
0.0046 0.9234 0.0430 0.8358 0.0782 0.6390 0.0119 0.9616 |;

for i=1:27
b()=A(i,1)-A(i,2);
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0.3921
0.2768
0.3601
0.2854
0.0971
0.1190
0.2575
0.7943
0.0782
0.1361
0.4173
0.0598
0.7447
0.4359
0.2077
0.9234
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0.0504



c()=A(1,3)-A(i,4);
d(i)=A(i,5)-A(i,6);
e(D)=A(,7)-A(i,8);
end
Y=[b’,c’,d",e’];
Y1=min(Y,[],1);
Y2=max(Y,[],1);

for i=1:4

for j=1:27
Z(L)=IY10)-Y10)I/TY23G)-Y10)];
end

end

=7’

w=[0.1 0.3 0.2 0.4 0.1];
Al=(z(1,:);z(2,:);z(3,:);z(4,:);2(5,));
A2=[z(6,:);2(7,:);2(8,:);2(9,:);2(10,)];
A3=[z(11,:);2(12,:);z(13,:);z(14,:);z(15,)];
A4=[z(16,:);2(17,:);2(18,:);2(19,:);2(20,))];
A5=[z(21,:);2(22,:);2(23,:);2(24,:);2(25,)];

s1=w*Al; s2=w*A2; s3=wW*A3; s4=w*A4; sS=w*A5;

1155 11
| 1-20123.20] -

l- Al{
clc

clear

A =[0.7389 0.7438 0 1.0000 0.4370 0.1739 1.0000 0 0.6810 1.0000 0.1893 0
0 0.4333 0.1843 1.0000 0 1.0000 0.4630 0.9460 1.0000 0.7501 0.5963 0 0.9502 0
1.0000 0.3155 0.8798 0 1.0000 0.1982 0 1.0000 0.3060 0.4141 0.7284 1.0000 0.9497
0 0 0.8437 1.0000 0.0678 1.0000 0.4710 0.6301 0 0 1.0000 0.4718 0.5810 1.0000
0.2132 0.4469 0 0 0.5834 0.8828 1.0000 1.0000 0 0.8605 0.4916 0 1.0000 0.1362
0.7413 0 0.1870 1.0000 0.0646 1.0000 0 0.6594 0.6286 0.8500 0.7952 0 1.0000
1.0000 0 0.1027 0.0536 1.0000 0.6073 0 0.1927 0.5919 1.0000 0.3475 0 0 0.9325
1.0000 0.6079 1.0000 0.4515 0.1479 0 |;

P=[1.0000 0.1273 0 0.0960];
N=[ 0.0795 0.4034 1.0000 OF;
for i=1:25
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SP(i)=A(i,.))*P’/(norm(A(i,:))+norm(P));
SN(1)=A(I,:)*N’/(norm(A(i,:))+norm(N));

R(i)=1/2*(SP(i)+SN(i));

end

x=linspace(0,0.1,25); plot(x,SP,’rp-’,x,SN,’b*-" X,R,’g>-");
legend(’Positive-similarity’,’Negitive-similarity’,’Reletive-similarity’);

1162 11
I ]-20125.12 ] -

1- VIH{
clc

clear

A= [0.1300 0.1700 0.2200 0.3600 0.4600 0.5600 0.3900 0.5400 0.6900 0.4200
0.5000 0.6000 0.5200 0.6000 0.6000 ];

B=[0.2200 0.2700 0.3200 0.5400 0.6400 0.7400 0.6000 0.7500 0.9000 0.4400
0.5400 0.6200 0.1800 0.2600 0.2600];

C=[0.1800 0.2300 0.2700 0.2800 0.3600 0.4600 0.6900 0.8400 0.9900 0.1600
0.2400 0.3400 0.4800 0.5800 0.5800];

D=[0.2100 0.2600 0.3100 0.3400 0.4200 0.5200 0.5700 0.7200 0.8700 0.2800
0.3800 0.4800 0.4600 0.5600 0.5600];

P=[0.40 0.50 0.60 0.70 0.80 0.90 0.80 0.90 1.00 0.70 0.80 0.90 0.50 0.60 0.70];
for i=1:5

J1(D)=A(,)*P(i,:)’/(norm(A(i; ))? + norm(P (i; ))?-A(i,))*P(i,:));
end

for i=1:5

J2())=B(i,:)*P(i,:)’/(norm(B(i;:))? + norm(P (i; :))?-B(i,:)*P(i,:));
end for i=1:5

J3(i)=C(i,’)*P(i,:)’/(norm(C(i;:))? + norm(P (i; :))?-C(i,.))*P(i,:));
end

for i=1:5

J4(i)=D(i,))*P(i,:)’/(norm(D(i; :))* + norm(P (i; ))?-D(i,:)*P(i,))");
end

for i=1:5

E1()=2*A(i,))*P(i,:)’/(norm(A(i; :))* + norm(P (i; 1))?);

end

for i=1:5
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E2(i)=2*B(i,.)*P(i,:)’/(norm(B(i; :))* + norm(P (i; :))?);

end

for i=1:5

E3()=2*C(i,:))*P(i,:)’/(norm(C(i;:))? + norm(P (i; ))?);
end

for i=1:5

E4(i)=2*D(i,:)*P(i,:)’/(norm(D(i; :))? + norm(P (i; :))?);
end

for i=1:5
C1(i)=A(,.)*P(i,:)’/(norm(A(i,:))*norm(P(i,))));

end

for i=1:5
C2(i)=B(i,:)*P(i,:)’/(norm(B(i,:))*norm(P(i,)));

end

for i=1:5 C3(i)=C(i,:)*P(i,:)’/(norm(C(i,:))*norm(P(i,)));
end

for i=1:5
C4(i1)=D(i,.))*P(i,:)’/(norm(D(i,:))*norm(P(i,))));

end

J=[J1; J2;J3;34]’;

E=[E1,E2;E3;E4]’;

C=[C1,;C2;C3;C4T’;
W=[0.1481,0.2222,0.0741,0.3580,0.1975];
J=W*J; e=W*E; c=W*C.

1163 11
I ]-2012.7.30 ] -

l- BI{

clc

clear

B =[0.2400 0.4400 0.3400 0.4200 0.3200 0.5400 0.4200 0.5200 0.4200 0.6400
0.5200 0.6200 0.1600 0.3600 0.2600 0.3400 0.3600 0.6000 0.4400 0.5600 0.5200
0.7400 0.6000 0.7200 0.3600 0.5200 0.2800 0.3400 0.4600 0.6200 0.3600 0.4200
0.5600 0.7200 0.4400 0.5200 0.2800 0.4600 0.2000 0.2600 0.4800 0.6800 0.3800
0.4600 0.6600 0.8000 0.5400 0.6200 0.2400 0.3600 0.4200 0.3800 0.3200 0.4600
0.5200 0.4800 0.4200 0.5600 0.6200 0.5800 0.1600 0.2600 0.3400 0.2800 0.3600
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0.5000 0.5800 0.5200 0.5200 0.6600 0.7200 0.6800 0.4000 0.4400 0.1600 0.2200
0.4800 0.5000 0.2000 0.3000 0.5800 0.6000 0.2800 0.4000 0.3400 0.4000 0.1200
0.1400 0.5600 0.5600 0.2400 0.3400 0.6600 0.6600 0.3800 0.5000 0.5200 0.1800
0.4600 0.4400 0.5800 0.2200 0.5200 0.5400 0.6800 0.3000 0.6200 0.6400 0.4800
0.1600 0.4200 0.3800 0.6800 0.2800 0.6000 0.5800 0.7600 0.3800 0.7000 0.7200];

A=[0.00.00.10.00.10.20.10.20.30.00.20.40.20.30.40.10.30.50.10.2
0.30.00.20.40.00.00.10.00.10.27];

C=A’;

al=abs(B(:,1)-C)’; a2=abs(B(:,2)-C)’;

a3=abs(B(:,3)-C)’; ad=abs(B(:,4)-C)’;

b1=[0.2400 0.3200 0.3200 0.1600 0.2600 0.3200 0.2600 0.2600 0.2600 0.2800

0.2800 0.2600 0.0400 0.0200 0.0200 0.0600 0.0600 0.0200 0.3000 0.2800 0.2800
0.3400 0.3600 0.2600 0.5200 0.5800 0.5800 0.4800 0.5800 0.5600];

b2=[0.4400 0.5400 0.5400 0.3600 0.5000 0.5400 0.4200 0.4200 0.4200 0.4600
0.4800 0.4000 0.1600 0.1600 0.1600 0.1600 0.2000 0.1600 0.3400 0.3000 0.3000
0.4000 0.3600 0.2600 0.1800 0.2200 0.2000 0.1600 0.1800 0.1800];

b3=[0.3400 0.4200 0.4200 0.2600 0.3400 0.4000 0.1800 0.1600 0.1400 0.2000
0.1800 0.1400 0.2200 0.2200 0.2200 0.2400 0.2800 0.2200 0.0600 0 0.0200 0.1200
0.0400 0.0200 0.4600 0.5200 0.5200 0.4200 0.5000 0.5000];

b4=[0.4200 0.5200 0.5200 0.3400 0.4600 0.5200 0.2400 0.2200 0.2200 0.2600
0.2600 0.2200 0.1800 0.1800 0.1800 0.1800 0.2200 0.1800 0.1200 0.1000 0.1000
0.1400 0.1400 0.1000 0.4400 0.5400 0.5400 0.3800 0.4800 0.5200];

for i=1:5

for j=1:6
E(i.)=(1(i;J)%);
F(1.)=02(;J)*);
G(i,)=(3(;1)?);
H(i.1)=(4(; )*);
end

end

E =[0.0576 0.1024 0.1024 0.0256 0.0676 0.1024 0.0676 0.0676 0.0676 0.0784
0.0784 0.0676 0.0016 0.0004 0.0004 0.0036 0.0036 0.0004 0.0900 0.0784 0.0784
0.1156 0.1296 0.0676 0.2704 0.3364 0.3364 0.2304 0.3364 0.3136];

F =[0.1936 0.2916 0.2916 0.1296 0.2500 0.2916 0.1764 0.1764 0.1764 0.2116
0.2304 0.1600 0.0256 0.0256 0.0256 0.0256 0.0400 0.0256 0.1156 0.0900 0.0900
0.1600 0.1296 0.0676 0.0324 0.0484 0.0400 0.0256 0.0324 0.0324];
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G =[0.1156 0.1764 0.1764 0.0676 0.1156 0.1600 0.0324 0.0256 0.0196 0.0400
0.0324 0.0196 0.0484 0.0484 0.0484 0.0576 0.0784 0.0484 0.0036 0 0.0004 0.0144
0.0016 0.0004 0.2116 0.2704 0.2704 0.1764 0.2500 0.2500];

H =[ 0.1764 0.2704 0.2704 0.1156 0.2116 0.2704 0.0576 0.0484 0.0484 0.0676
0.0676 0.0484 0.0324 0.0324 0.0324 0.0324 0.0484 0.0324 0.0144 0.0100 0.0100
0.0196 0.0196 0.0100 0.1936 0.2916 0.2916 0.1444 0.2304 0.2704];

el=(E(:, 1)+E(,2)+E(:,3)+E(:,4)+E(, 5)+E(:,6)) ;
e2=(F(, 1)+F(;,2)+F(,3)+F(,4)+F(, 5)+F(:,6));
e3=(G(;, 1)+G(:;,2)+G(:,3)+G(:,4)+G(;, 5)+G(;,0)) ;
ed=(H(:;, 1)+H(,2)+H(:,3)+H(:,4)+H(:;, 5)+H(;,6)) ;
fl=sqrt(el(:,1)); f2=sqrt(e2(:,1));

f3=sqrt(e3(:,1)); fA=sqrt(e4(:,1));

a=[f1,f2,f3,f4];

w=[0.2315 0.0741 0.2315 0.3519 0.1111];

O=w*g;

1171 11

1 1-2012.4.15] -

I- DI{

clc

clear

D =[0.0881 0.0991 0.1321 0.1651 0.1321 0.1651 0.1982 0.2312 0.2037 0.2312
0.2642 0.2973 0.1321 0.1651 0.1982 0.2312 0.1522 0.1776 0.2030 0.2283 0.1395
0.1522 0.1776 0.1987 0.1268 0.1480 0.1734 0.1987 0.1268 0.1438 0.1691 0.1945
0.0656 0.0805 0.0983 0.1162 0.0954 0.1073 0.1252 0.1430 0.1043 0.1132 0.1311
0.1460 0.0298 0.0447 0.0626 0.0805 0.0672 0.0830 0.1067 0.1305 0.0870 0.1028
0.1265 0.1463 0.0237 0.0395 0.0633 0.0870 0.1305 0.1502 0.1739 0.1937];

al=max(D(1,:),D(2,))); a2=max(D(3,:),D(4,.));* a=max(al,a2);
bl=min(D(1,:),D(2,:)); b2=min(D(3,:),D(4,:)); b=min(b1,b2);
cl=abs(D(1,:)-a); c2=abs(D(2,:)-a);

c3=abs(D(3,:)-a); c4=abs(D(4,:)-a);

C=[c1;c2;c3;c4];

for i=1:4

for j=1:16

E(.)=(CG.)%);

end

end
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el=(E(;, D+E(,2)+E(:,3)+E(:,4));
e2=(E(:, 5)+E(;,6)+E(:,7)+E(:,8));
e3=(E(;, 9)+E(;,10)+E(:,11)+E(:,12));
ed=(E(:, 13)+E(:,14)+E(:,15)+E(:,16));
fl=sqrt(el(:,1)); f2=sqrt(e2(:,1));
f3=sqrt(e3(:,1)); f4=sqrt(e4(:,1));
F=[f1, f2, 13, f4];

g=sum(F’) G=1/4*sum(F’);
hl=abs(D(1,:)-b); h2=abs(D(2,:)-b);
h3=abs(D(3,:)-b); h4=abs(D(4,:)-b);
H=[h1;h2;h3;h4];

for i=1:4

for j=1:16

K@iD=(H(@:1));

end

end

k1=(K(:, 1)+K(:,2)+K(:,3)+K(:,4));
k2=(K(:, 5)+K(:;,6)+K(:,7)+K(:,8));
k3=(K(:,9)+K(;,10)+K(:,11)+K(:,12));
kd=(K(:, 13)+K(;,14)+K(:,15)+K(:,16));
pl=sqrt(k1(:,1)); p2=sqrt(k2(:,1));
p3=sqrt(k3(:,1)); p4=sqrt(k4(:,1));
P=[p1, p2, p3, p4];

n=sum(P’) N=1/4*sum(P’);

I=n+g.

1172 11
I ]-2012.38] -

1- EN{
clc

clear

E1=[0.075,0.450,0.650,0.925]; E2=[0.150,0.250, 0.450,1.000];
E3=[0.450,0.450,0.250,0.250]; E4=[0.450,0.250,0.075,0.650];
E5=[0.450,0.650,0.250,0.075]; E6=[0.925,0.075,0.450,0.250];
E7=[0.850,0.150,0.250,0.925]; E8=[0.650,0.250,0.450,0.075];
E9=[0.250,0.075,0.250,0.000]; P=[0.075,0.925,0.850,0.150];

153



N=[1.000,0.150,0.250,0.925]; a=0.5;
APl1=a*[E1*P’/(norm(E1)+norm(P))]+(1-a)*[E1*P’/(norm(E1l)*norm(P))];
AP2=a*[E2*P’/(norm(E2)+norm(P))]+(1-a)*[E2*P’/(norm(E2)*norm(P))];
AP3=a*[E3*P’/(norm(E3)+norm(P))]+(1-a)*[E3*P’/(norm(E3)*norm(P))];
AP4=a*[E4*P’/(norm(E4)+norm(P))]+(1-a)*[E4*P’/(norm(E4)*norm(P))];
AP5=a*[E5*P’/(norm(E5)+norm(P))]+(1-a)*[E5*P’/(norm(E5)*norm(P))];
AP6=a*[E6*P’/(norm(E6)+norm(P))]+(1-a)*[E6*P’/(norm(E6)*norm(P))];
AP7=a*[E7*P’/(norm(E7)+norm(P))]+(1-a)*[E7*P’/(norm(E7)*norm(P))];
AP8=a*[E8*P’/(norm(E8)+norm(P))]+(1-a)*[E8*P’/(norm(E8)*norm(P))];
AP9=a*[E9*P’/(norm(E9)+norm(P))]+(1-a)*[E9*P’/(norm(E9)*norm(P))];
AN1=a*[E1*N’/(norm(El)+norm(N))]+(1-a)*[EL*N’/(norm(E1)*norm(N))];
AN2=a*[E2*N’/(norm(E2)+norm(N))]+(1-a)*[E2*N’/(norm(E2)*norm(N))];
AN3=a*[E3*N’/(norm(E3)+norm(N))]+(1-a)*[E3*N’/(norm(E3)*norm(N))];
AN4=a*[E4*N’/(norm(E4)+norm(N))]+(1-a)*[E4*N’/(norm(E4)*norm(N))];
ANS5=a*[E5*N’/(norm(E5)+norm(N))]+(1-a)*[E5*N’/(norm(E5)*norm(N))];
AN6=a*[E6*N’/(norm(E6)+norm(N))]+(1-a)*[E6*N’/(norm(E6)*norm(N))];
AN7=a*[E7*N’/(norm(E7)+norm(N))]+(1-a)*[E7*N’/(norm(E7)*norm(N))];
AN8=a*[E8*N’/(norm(E8)+norm(N))]+(1-a)*[E8*N’/(norm(E8)*norm(N))];
AN9=a*[E9*N’/(norm(E9)+norm(N))]+(1-a)*[E9*N’/(norm(E9)*norm(N))];
d1=AP1/AN1; d2=AP2/AN2; d3=AP3/AN3;

d4=AP4/AN4; d5=AP5/AN5; d6=AP6/ANG;

d7=AP7/ANT7; d8=AP8/AN8 d9=AP9/AN9

1173 11
| ]-2011.9.22] -

1- VI{
clc

clear

V=[ 0.075 0.450 0.650 0.925 0.150 0.250 0.450 1.000 0.450 0.450 0.250 0.250
0.450 0.250 0.075 0.650 0.450 0.650 0.250 0.075 0.925 0.075 0.450 0.250 0.850 0.150
0.250 0.925 0.650 0.250 0.450 0.075 0.250 0.075 0.250 0.000 0.650 0.250 0.650 0.850
0.450 0.650 0.150 0.450 0.850 1.000 0.450 0.925 0.450 0.650 0.450 0.075 0.150 0.450
0.650 0.925 0.850 0.650 0.250 0.150 0.650 0.850 0.450 1.000 0.650 0.850 0.450 0.850
0.850 0.650 0.450 0.250 0.150 0.850 0.450 0.250 0.650 0.850 0.450 0.650 0.850 0.650
0.450 0.150 0.650 0.450 0.650 0.450 0.150 0.250 0.650 0.925 0.450 0.650 0.450 0.250
0.250 0.150 0.850 0.650 0.150 0.650 0.250 0.000 0.925 0.450 0.650 1.000 0.150 0.650
0.450 0.075 0.450 0.450 0.250 0.075 0.650 0.650 0.450 0.250 0.450 0.250 0.650 0.450
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0.250 0.250 0.650 0.850 0.150 0.650 0.250 0.250 0.850 0.850 0.250 0.250 0.150 0.650
0.075 0.650 0.450 0.850 0.450 0.450];

al=V(1,))+V(2,)+V(3,)+V(4,)+V(5,)+V(8,)+V(9,)+V(11,);
al=al/norm(al);

a2=V(6,:)+V(12,)+V(7,);

a2=a2/norm(a2);

a3=V(10,:)/norm(V(10,)); A=8/12*al+3/12*a2+1/12*a3;
b1=V(13,))+V(14,)+V(22,))+V(24,)+V(23,));
bl=bl/norm(bl);
b2=V(15,:)+V(16,:)+V(17,)+V(18,)+V(19,:)+V(20,:)+V(21,);
b2=b2/norm(b2);

B=5/12*b1+7/12*b2;

c1=V(25,:)/norm(V(25,:))
c2=V(26,:)+V(28,:)+V(29,:)+V(30,:)+V(31,))+V(32,:)+V(33,:))+V(35,);
c2=c2/norm(c2);

c3=V(27,:)/norm(V(27,%));

c4=V(34,:)+V(36,:);

cd=c4/norm(c4);

C=1/12*c1+8/12*c2+1/12*c3+2/12*c4;

D=[A;B;CT’;

W=[0.2430,0.3178,0.0935,0.3458];

O=W*D.

1174 11

I 1-2012.9.15] -

I- VI{

clc

clear A1=[0.00 0.00 0.02 0.07 0.00 0.00 0.02 0.07 0.32 0.41 0.58 0.65 0.32 0.41
0.58 0.65 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.93 0.98 1.00 1.00 0.93 0.98 1.00
1.00 0.04 0.10 0.18 0.23 0.04 0.10 0.18 0.23 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42
0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.32
0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.17 0.22
0.36 0.42 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.32 0.41 0.58
0.65 0.32 0.41 0.58 0.65 0.04 0.10 0.18 0.23 0.04 0.10 0.18 0.23 0.00 0.00 0.02 0.07
0.00 0.00 0.02 0.07 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.32 0.41 0.58 0.65 0.32
0.41 0.58 0.65 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.17 0.22 0.36 0.42 0.17 0.22
0.36 0.42 0.00 0.00 0.02 0.07 0.00 0.00 0.02 0.07 0.93 0.98 1.00 1.00 0.93 0.98 1.00

155



1.00 0.00 0.00 0.02 0.07 0.00 0.00 0.02 0.07 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65
0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97 0.04
0.10 0.18 0.23 0.04 0.10 0.18 0.23 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.93 0.98
1.00 1.00 0.93 0.98 1.00 1.00 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.58 0.63 0.80
0.86 0.58 0.63 0.80 0.86 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.00 0.00 0.02 0.07
0.00 0.00 0.02 0.07 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.00 0.00 0.02 0.07 0.00
0.00 0.02 0.07 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.17 0.22 0.36 0.42 0.17 0.22 0.36
0.42 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97];

A2=[0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.58 0.63 0.80 0.86 0.58 0.63 0.80
0.86 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.00 0.00 0.02 0.07 0.00 0.00 0.02 0.07
0.04 0.10 0.18 0.23 0.04 0.10 0.18 0.23 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.58
0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.93 0.98 1.00 1.00 0.93 0.98 1.00 1.00 0.72 0.78
0.92 0.97 0.72 0.78 0.92 0.97 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.17 0.22 0.36
0.42 0.17 0.22 0.36 0.42 0.04 0.10 0.18 0.23 0.04 0.10 0.18 0.23 0.58 0.63 0.80 0.86
0.58 0.63 0.80 0.86 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97 0.32 0.41 0.58 0.65 0.32
0.41 0.58 0.65 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.58 0.63 0.80 0.86 0.58 0.63
0.80 0.86 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97 0.32 0.41 0.58 0.65 0.32 0.41 0.58
0.65 0.93 0.98 1.00 1.00 0.93 0.98 1.00 1.00 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97
0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.17
0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.04 0.10 0.18 0.23 0.04 0.10 0.18 0.23 0.72 0.78
0.92 0.97 0.72 0.78 0.92 0.97 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.17 0.22 0.36
0.42 0.17 0.22 0.36 0.42 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.17 0.22 0.36 0.42
0.17 0.22 0.36 0.42 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.58 0.63 0.80 0.86 0.58
0.63 0.80 0.86 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97 0.58 0.63 0.80 0.86 0.58 0.63
0.80 0.86 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.04 0.10 0.18 0.23 0.04 0.10 0.18
0.23 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65
0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65];

A3=[0.04 0.10 0.18 0.23 0.04 0.10 0.18 0.23 0.17 0.22 0.36 0.42 0.17 0.22 0.36
0.42 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.93 0.98 1.00 1.00 0.93 0.98 1.00 1.00
0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.32
0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.04 0.10
0.18 0.23 0.04 0.10 0.18 0.23 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.00 0.00 0.02
0.07 0.00 0.00 0.02 0.07 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.32 0.41 0.58 0.65
0.32 0.41 0.58 0.65 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97 0.32 0.41 0.58 0.65 0.32
0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.32 0.41
0.58 0.65 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.04 0.10 0.18 0.23 0.04 0.10 0.18
0.23 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97
0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.93
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0.98 1.00 1.00 0.93 0.98 1.00 1.00 0.00 0.00 0.02 0.07 0.00 0.00 0.02 0.07 0.32 0.41
0.58 0.65 0.32 0.41 0.58 0.65 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.58 0.63 0.80
0.86 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.17 0.22 0.36 0.42
0.17 0.22 0.36 0.42 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.58 0.63 0.80 0.86 0.58
0.63 0.80 0.86 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.00 0.00 0.02 0.07 0.00 0.00
0.02 0.07 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.00 0.00 0.02 0.07 0.00 0.00 0.02
0.07 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97 0.04 0.10 0.18 0.23 0.04 0.10 0.18 0.23
0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42];

A4=[0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.04 0.10 0.18 0.23 0.04 0.10 0.18
0.230.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86
0.04 0.10 0.18 0.23 0.04 0.10 0.18 0.23 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.17
0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.93 0.98
1.00 1.00 0.93 0.98 1.00 1.00 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.58 0.63 0.80
0.86 0.58 0.63 0.80 0.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.04 0.10 0.18 0.23
0.04 0.10 0.18 0.23 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.32 0.41 0.58 0.65 0.32
0.41 0.58 0.65 0.00 0.00 0.02 0.07 0.00 0.00 0.02 0.07 0.32 0.41 0.58 0.65 0.32 0.41
0.58 0.65 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.17 0.22 0.36 0.42 0.17 0.22 0.36
0.42 0.00 0.00 0.02 0.07 0.00 0.00 0.02 0.07 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86
0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.17
0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.17 0.22
0.36 0.42 0.17 0.22 0.36 0.42 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.32 0.41 0.58
0.65 0.32 0.41 0.58 0.65 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42
0.17 0.22 0.36 0.42 0.58 0.63 0.80 0.86 0.58 0.63 0.80 0.86 0.72 0.78 0.92 0.97 0.72
0.78 0.92 0.97 0.04 0.10 0.18 0.23 0.04 0.10 0.18 0.23 0.58 0.63 0.80 0.86 0.58 0.63
0.80 0.86 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.17 0.22 0.36
0.42 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97 0.72 0.78 0.92 0.97
0.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.04 0.10 0.18 0.23 0.04 0.10 0.18 0.23];

al=sum(Al)/10;

a2=sum(A2)/10;

a3=sum(A3)/10;

ad=sum(A4)/10;

v=[0.93 0.98 1.00 1.00 0.93 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93 0.98 1.00 1.00 0.93 0.98 1.00 1.00];

bl=abs(al-v)

b2=abs(a2-v)

b3=abs(a3-v)

b4=abs(a4-v)

1174 (|
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| |-20129.16 ] -
l- VI{
clc

clear

b1=[0.5320 0.5230 0.4180 0.3640 0.5320 0.5230 0.4180 0.3640 0.7780 0.7280
0.6120 0.5540 0.7780 0.7280 0.6120 0.5540 0.7200 0.6630 0.5200 0.4580 0.7200
0.6630 0.5200 0.4580 0.4800 0.4990 0.4520 0.4190 0.4800 0.4990 0.4520 0.4190];

b2=[0.4420 0.4330 0.3100 0.2540 0.4420 0.4330 0.3100 0.2540 0.4710 0.4100
0.2520 0.1930 0.4710 0.4100 0.2520 0.1930 0.6430 0.5650 0.3980 0.3310 0.6430
0.5650 0.3980 0.3310 0.5120 0.5160 0.4520 0.4120 0.5120 0.5160 0.4520 0.4120];

b3=[0.6070 0.5960 0.4880 0.4300 0.6070 0.5960 0.4880 0.4300 0.6120 0.5600
0.4260 0.3690 0.6120 0.5600 0.4260 0.3690 0.7030 0.6370 0.4940 0.4310 0.7030
0.6370 0.4940 0.4310 0.4720 0.4690 0.3700 0.3210 0.4720 0.4690 0.3700 0.3210];

b4=[0.5970 0.5850 0.4860 0.4340 0.5970 0.5850 0.4860 0.4340 0.5940 0.5340
0.3820 0.3220 0.5940 0.5340 0.3820 0.3220 0.6220 0.5630 0.4080 0.3470 0.6220
0.5630 0.4080 0.3470 0.6300 0.6440 0.5760 0.5310 0.6300 0.6440 0.5760 0.5310];

cl=sum((b1)’)/4
c2=sum((b2)’)/4
c3=sum((b3)’)/4
cd=sum((b4)’)/4
D=[0.4593 0.4593 0.6680 0.6680 0.5903 0.5903 0.4625 0.4625 0.3598 0.3598

0.3315 0.3315 0.4842 0.4842 0.4730 0.4730 0.5303 0.5303 0.4918 0.4918 0.5662
0.5662 0.4080 0.4080 0.5255 0.5255 0.4580 0.4580 0.4850 0.4850 0.5953 0.5953];

e1=0.8*D(;,1)
e2=1.0*D(;,2)
e=1-el-e2

1174 11
I ]-2012.9.16 ] -

1- VI{
clc

clear

w=[0.32 0.41 0.58 0.65 0.32 0.41 0.58 0.65 0.72 0.78 0.92 0.97 0.72 0.78 0.92
0.970.17 0.22 0.36 0.42 0.17 0.22 0.36 0.42 0.93 0.98 1.00 1.00 0.93 0.98 1.00 1.00];

for i=1:4 b(i)=0.8/6*((w(i,3)-w(i,2))/(w(i,4)-w(i,1))+2);
a(i)=(b(i)*(w(i,3)+w(i,2))+(w(i,4)+w(i,1))*(0.8-b(i)))/1.6;
end
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for i=1:4

d(i)=1/6*((w(i,7)-w(i,6))/(w(i,8)-w(i,5))+2);

c(i)=(d(i)*(w(i,7)+w(i,6))+(w(i,8)+w(i,5))*(1-d(i)))/2;

end

b=[0.3354 0.3413 0.3413 0.3048];

a =[ 0.4892 0.8471 0.2929 0.9745];

d=[0.4192 0.4267 0.4267 0.3810];

¢ =[ 0.4892 0.8471 0.2929 0.9745];

e=(a+c)/2

f=(b+d)/2

E=[ 0.5942 0.9301 0.4830 1.0331]

E=E/sum(E)

O=E*[0.1733 0.2024 0.0625 0.1675 0.3524 0.4033 0.1284 0.1486 0.0455 0.1148
0.0192 0.2656 0.0541 0.1756 0.1270 0.0715 ]
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1. n
" 71171202  2012-2015 ;

2. n
" 70871121  2009-2011 ;
3 . n n
12AZD109 2012-2015 ;
4. 1] n

2012.

1. Liyuan Zhang, Xuanhua Xu, Xiaochong Chen. A New Similarity Mea-
sure for Intuitionistic Fuzzy Sets and Its Applications International Journal of
Information and Management Sciences 2012, 23(2): 229-239 (El );

2. Liyuan Zhang, Xuanhua Xu, Tao Li. Some similarity measures for triangu-
lar fuzzy number and their applications in multiple criteria group decision making,
Journal of Applied Mathematics, 2013, 538261.(SCI IF=0.6);

3. Tao Li, Liyuan Zhang, Xuanhua Xu. The GI/Geo/1 Queue with Bernoulli-
Schedule-Controlled Vacation and Vacation Interruption, Computers & Opera-

tions Research, 2013, 40(7): 1680-1692. (SCI , IF=1.9);
4. .
2012, 34(11): 2312-2317. (EI )
S. .
2012, 20 (5): 157-162. (CSSCI);
6.

2012, 42 (24): 167-174.(CSCD);

7. Xuanhua Xu, Liyuan Zhang. A Variation Coe—cient Similarity Measure
and Its Application in Emergency Group Decision-making, System Engineering
Procdia, 2012, 5: 119-124. (El );

8. Tao Li, Liyuan Zhang, Xuanhua Xu. The GI/Geo/1 Queue with Start-up
Period and Single Working Vacation and Bernoulli Vacation Interruption, Journal
of Information & Computational Science, 2012, 9(9):2659-2673. (EI );
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9. Liyuan Zhang Xuanhua Xu. Consensus model for multiple criteria group
decision making under fuzzy environment, Knowledge-Based Systerms (SCI, In
press)
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