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Mining method optimal selection model and its application by
using interval numbers ranking method
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2. Hubei Provincial Engineering Technology Research Center of High Efficient Clean Utilization Shale Vanadium Resource,
‘Wuhan Hubei 430081, China)

Abstract: In order to solve the problems of difficulty in evaluation indexes values determination and the difficulty of
ranking interval numbers during the optimal selection of mining method in multiple attribute decision making, the interval-
number-weights of evaluation indexes determination method based on the statistics of experts’ experiences was proposed
after numerous mining experts’ evaluation indexes and their values were counted and analyzed. The target interval number
was defined during ranking finite interval numbers, and two-dimensional relations between interval numbers and the target
interval number were analyzed which based on interval numbers be indicated in the Gauss-Krueger plane rectangular
coordinate system. On the basic of these, the advantage degree function of interval numbers which can rank finite interval
numbers and interval numbers with equal symmetry axis was defined based on the principles of geometry and limits,
then the applying procedures of ranking interval numbers in multiple attribute decision making based on two-dimensional
information were given. At last, the feasibility and effectiveness of this method were verified through a mining method
optimal selection multiple attribute decision making example.
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MUEABGEMIE VO IR bR B VAL 22 573 K/ SRR E PSR, SRS T E0it A PP Fa b B fE v 5

ATRCEIRAE, A LI 23 %07 S0 22 570 H 1, AL 45
RAFAE 2RI, A A TRBGE BAR S DL A
BRI R, (AT 38 G 70 P RR 7V R . DTtk
X T X )5k 22 Ja M e s 1) O BRI o2 v, A
B FWIRBLE RT3 i IS L K &
BT T T B A AN 5 B ) 8

DX ) HE 3 2 X TR) 250 2 Ja8 M SR it (1) O B,
WL 2B WIAT TR 2B Har Ko T XA
BT ik R, oy e T AR T
(R 715 e PR 50— M AR AR PR X TR A
O AL O R, JE I XA R A s ke
'TEIZI‘EﬂﬁE‘J*HXTﬁFr? T E ARV S B, (H
DX B S AT RE K 2K, s M RSk I T k. S
ﬂ:gﬁ‘lﬂli}?ﬁ/z? 3 Tk X T A7 S R 42 4 X
7 BT A BRI 5, THE — X AL T 5 — X ]
RO, BB IROR, B — et SR .
A, X T HE LA R IR OC R B IXC TR 5, AR 22 073801
ST HAMTHE, Heln|2, 8)F1[4, 6] R & 2k & [H
I TR, 1R 2 HE J iAo W DX TR BSR4, AR AN
FrE N MR 3 2 5. Moore! 5G4 T —Fh
TG AH A X TH) 1R X TE) £ 19 HE P 7 325 Tshibuchi A1
Tanakal' 2V fF S BEA AN TR0, s T W X TR) 4L
IZRMERILRI b 950587 0¢ &R, (HIX 7 H g LLR X
(R PRI ST, AN g X Ta) i (Al AH B LR e e
J&; Kundu 3 T — B 22 () R R EOT 5 T
P DX T 0 P O e O 3R S LA B, R0 T () v g DX (1)
HOGILHE T, Nakahara!'4 | gk 455513545 1 T T
DX T) 5 mh At A R A B TR A DX TR SR /N LR AR 1 T
RERE PR, PR ST B DU, (H [RRE GV SE B[R]
HrH X (R HE T 5k A0 [BYR T EIX R P IR
BN IEZS 0 A0 R DX T CHE 2 1) 8, HE S T — AN X
(BT 59— AN X A B vl e B v 55, JeiE s
X [ Al X 1) £ E"JﬁFﬁa; XUUI{ENakaharadfifi b4t
%T%@UE’JT %ﬁ .JH: '5E1\ﬁ]£ﬁﬁﬁﬁﬁ’]ﬁﬁ

A A B H’JT%xFTaﬁ, S TXTI_J EP?EEEIEH%(
(RIHE R, BT 22 AN D TRV ERHE 55000 R E; 2 24K
AEEUOTERIR DX 5P Ay B Bl ok Bl EA T AR 2, AR
2D T E s H AR X IO RERE L AN ], B2
T TARABURE ) DX TR e P U 32, SEBL T [
B TIERHE Y, BAT B IR

T DX AR A SR A, K DX T KO AR A
AR I ARAE T3 A A R - A AR bR R
HRERALL, 3 HH Pl R R X TR B 5 s,
AE MR DX T B T o SR 2% R RO R I DX ) £

S AR R B X SR (RRAT ik X R 5 e

D592, MRS AT AR A i
PR SRR it bT, g TR T E X
LI GV PR FAR X T BB R AL v

2 X 8] %3 A 417 (Preliminaries of interval

numbers)
2.1 X 8] # A 2 X (Basic definitions of interval
numbers)
E X 115200 Frg = [al) aY] = {a]a¥ <a<aV

ab, aV eR}H—AX L, aLﬂaU/\”UﬁaE’JT?ﬁD
R R, et = oV, aiBAb oy — NSk

EX 20512 X llﬂiﬁla—[a aV b= [b", bV,
Wa +b = [a¥ + b", aV + bY]; #a, b >0, MFKa, b
HIEXEL a @b = [a" - b&, aV bU]

E X U820 X $ra=[a", aY], kT (@) = (a®
aY) 12 IX (8] $att) o 4, #rl (@) = a¥ — a* A IX
)% a
EX 4052 P % a = [a", a"] F1 b = [b",

Y], & XL P(a = b) ath Thr#E Pa=b) €
[0,1], H547P(@ > b) + P(b>a)=1. # P(a>b) >
0.5, Wa > b; £ P(a > b)=0.5, Wa=b; # P(a - b)
x < 0.5 b > a.

EX 50217 X% a = [a", "] F1 b = [b",
Y], #ak > bV, WP(@ > b) =1,P(b > a) = 0.
2.2 H#RX 8% (The target interval numbers)

Way, G, - ay A—HIXEL, a, AP —PNX
W%, #7a¥ = max(al,ay, -, aY), WHay, = [ak,
aY A H #5 X 8] 2L #Fmax(a¥, ey, - ;aY)=al =
al =+ =ay,al = max(al,ak, - ak), W H bx
DR @, B4 2N AHAE IR B K X A1 E b BN,
P LG b AN SR 25 DX T 350 R S, B S
ORI [RIECR H AR A5, 1EE H br DX R ) B 12
D3[R E EE BRI SE e H b, A LU A H IPE, 95
DA IHCRI T
23 ETEU-FE BRI X A 4K R

f#HT (Two-dimensional relations of interval nu-
mbers analysis in Gauss-Krueger plane rectan-
gular coordinate system)

TEPSERF R, X TR Y BN AR — 3k
TE SR, PRIHAOGS 1E X TRV BOEAT W ST, [R5 R R
I TG O, Bla = [a", a] = {ala" < a<aY,
a“ < aY, a¥ aY € R} B X ) BR AR AE =y 1 i
AR R ILE T, FERTE R R B

1) DXIEZLR T 55 S 53 A s 0~ H
FAAAbR R Bl y BT 10 R,

2) ftka = [a", a1 — 4L TRIER H Ax X [R]



8
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B, e R X ) Ea, Y 1 5 (el aV) BT RERE
HEdH3%EZLy = aY, v = 0Ffly = 2 ) — 1A
X I N R

3) M4 tky=a", z=d" y=—x+ 2" (a)f
y = x + 1~ (a) Al = AR SR, 1X4554k
I3 RN ZIX R B P B AT H AR ) ECR L)
X AR 5 EARX S EA X EES 5
H s DX T 25 Al 1 DX TR BB S F S E R DX TR 5%
KIEMIX A

4) ANy = o' F I (GX P)FEF X
T80 5 H br DX TRV 25, RIS X 5 5N T H
PRI RS © = o457 (@F@X ) 1m0 B
OISR AN N B A G A DS VAP CTEA G R s 1N
T HARX EE R B HIL SN T BARX R T
Jit, ORI A [ O IR X [R5 H bR DX TR B AL,
RIS WY X TR R AR T H AR R 2 ) 5 IR
ST HFRX U T 5

5) y=—z+20"(a)E T HH(OQ@GIX M) £
X I DX R R B b H AR X T e b s, S— iz
y=x+ 1" (a)fi FT7(@O@@IX ) RO R X (8]
FAFE L HARIX A BN, S5 — Ml
3 X8 #HEF )7 (Ranking method of inter-

val numbers)

3.1 X[A)HUE 4B B BU(The advantage degree fun-
ction of interval numbers)

B AT, M IX (a3 a, = [al, aV]7E @ T S
ARRE RN S (al, aD) IEEEHZy = —2 +
207 (a) I, X W a, 5 H b5 X ) £ a Bl 55, B
(@) = I (a), BHRy = —x + 20+(a) <4
PR, [RIEE, By = o + 1 (a) AKX IR R EL

A
(L) e
i H R IX [ %a(a"a")
/_// \.\‘ @
A 4 @ \\
O L s Y=ae@
# = 8 4t v
’ d
y=x+l(a)
ey
® - y=x
(T )

B eI B ARER AR P X )
Fig. 1 Interval numbers in the Gauss-Krueger plane

rectangular coordinate system

AR DX TR ES At A A IR, A LA v 0P 1T L
AR R AR 5 H AR D TR0 X TR) &5l ek By =
—x + 217 (a) X 5K RSy = o + 1 (a) RS AR
AR, T B RN 23 B o B0 o 3, v X TR) e

Q@@ X (14534 511 & H bR X 18] Ha ity X [a]
LRy = —x + 207 (a) MIX MKy = 2 +
1= (a) WP i) fe 3z 53 5 2k (0, a*), (aY, aY), (ay,
a;) F(0,aY), Hh(a;,a:) h y=z(a" <z < aV) L
(RAT R ml. 25 ORI IR X ) B a, 1T (@) BRET (@)
SpSL AN IEE T ON R

Hky = —x + 20F (a) F Ml e 550, o) F L]
e i (aY, aV) 5% L

g N0Fa—2r@) _ a”

1 max \/W 2
el ta’ -2t @) _ @)
lmax — \/m - ﬁ .

Heky = o+ 17 (a) F &I 5 (a;, a;) A _E A Bz
(0, aV) FiX L Z IR

_ (
d2 max ( 1)
N e o B
XFHZy = -2+ 20 (a) FMOQ@G X)L
rak, al), Za B EL I
ek al 2@ (@) - 20 @)
e V12 +12 B V2 .
ST H %y = —x + 207 (a) L@ X)) FIAT
(ab,a?), &R B EHL MR
o labval @) 2 - 2@
X H&y = —2 + 207 (a) LT E S (aY, aY),
%R B IR 28 0.
MM HLy = —o + 201 (@), (T EX G,
5 bR ) Ea bk, b B i 0.5,
RESGTIT (a. ) I BR R (a) AR 2o A PR AEL S0 0.5.

&

1%

li _— =05 =
l+(a*)1_I)Ill+(&)_ P Ty + T3)
21T (a) — 20" (a.)
1+ (@) i+ (a) aV T =
0+ Ty = 05,
dj,
li L —0.
l+(d*)1—1;Ill+(&)+(d;rmax Tat o) =05=
217 (a,) — 217 (a)
I (@) — 1+ (@) I (a) Pst TS
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Ny = —o + 201 (a)og HAE L~
FREENT 130, al) I, FO6 AT R IX TR $a, (1) -h T 35
RSN, B2 (0, a®) S [RIE R Rl 2 450, B

dy
. =0=
z+(a*1)%aL/2(d1_max 1t @)
21 (a) — 21" (a.
@-2@)
I+ (@) —ab/2 a
T+ T = 0.

M B Ly = —a + 20 (a)lg HAE L B
R 25 (oY, aV) I, H6 AT 53 X ) a1 TR R
PRE K, B (aV, aY) X R DX a) R b SR
A1, Bl

df,
l+(&i)%aU(d1+max Tat@)=1=
20T (a,) — 2" (a)
I+ (@.)—aV I~ (a) T =

l’3+$4:1.

T SRAGHI N 21, T, w3 M2y 73504 —0.5, 0.5, 0.5
0.5, DX T LA B s BT (1), JEAK R
DI R ECR AR [R5 Vv vk, ANFREGR . ZE M X ]
B ARAH B ORI, DX AR 3552 R 505y A RS
LA BRELS 1 R TR

Si(a, = a) =
0.5 — (I"(a) — I (@.))/a’, 1*(a.) <1*(a),
0.5, I*(a.) = 1*(a),

(I (@) — 1 (@)1= (@) +0.5, I*(a@.) > I*(a),

U L
a; >a-,

ey
Sa(as = a) =
(I7(a) =17 (a.))/2l"(a) + 0.5, I~ (a.) < 1 (a),
0.5, I~ (a,) =1 (a),
0.5 — (I7(a,) — I~ (a))/2a™, 1 (a.)>1"(a),
al > ab,
()
DX TR) R4 R 2
P(a, = a) =
{Sl(&* = a), al > a", I*(a,) # 17 (a),
Sy (@ = a), a¥ > a", I*(a,) =17 (a),
0, al < ab,
(3)

DX R AP S R KA Ay, DX TR AR A,
R UK ) K50 P ~F- BT HRAE O, D) DX TR A0 2 P X
) A0 o A A 5, U S D) X T K £ v, X 1) £
K. RIS AR IX T At 5% 3%, 500 v il A A5
DX, PR IX AR .

3.2 XIEEEHEF B (Procedures of ranking inter-
val numbers)

1) O0f— 20 DX R Bedh AT 128 P, et H AR IX TR
#a.

2) HIWr T A AT = X 8] Ha, 5 H AR X TR Hrar) 5%
&, #a] < ab, WX RERR H bR Er e
P(a, = a) = 0; Fa?l > a®, M) THEZX R £
HIXS T HARD AU AU S, , JFARPEAE I HE
HEAT DX T BOHE 7. A AE A K DAL DX TR H A A 4,
AR 202 T SAZ X T BORS T H AR X T B B
PRES,, FFARYE So B HIHER S Z B FHPPRE T 4h 7.

3) EAEZ NP (a, - a) =0, X%
X TAECE SOV IR D R2), X LR TR e, L2
TERETFT.

DT E AR HE 2D BRI 2.

FEAT BRA X ) Hp
IEAE H brlX ) Ha

AT IRAN X 6 2
AR R X 17 $a 5 H 45
IX e a2

TR L ERP,=0

l a’>at a)< ﬂ-Ll

TS DX ) b b [ fv) B A 4 BE i B
TEH RE R LS, P,=0

k4% A S L S S a.

S, it i
UL 2
KFS, A% L. 39 i 6 S,
—— i
P"ﬁ%ﬁﬁﬁjf P.=S, WAP,, %
- X
1 7 :
K 2 X R A 3R

Fig. 2 Procedures of ranking interval numbers

3.3 X fu) o HE P 250 B I (Effects verification of
ranking interval numbers)

TR AN FAPV IR X B i k.

Bl & AIX MG, = [2,8], ax = [4,6], az =
[0.5,7], ay = [1,2], @5 = [1,4], ag = [4, 7] Al ar; =
[0.5, 1.5], iR ELEH .

i 1) a¥V=max(aVl,ay, -
M HARX ECh G, .

2) 1 Taf <af,a¥ <ab,WP(ay > a;)=0=
P(a; = a).

I R (DT K a,, as, as MlagFxt Fa, i 4l
PEFARE 53501 A

Si(ay = ay) = 1/2 = S1(a1 > @),

yay) = 8, W ik HL
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Sl(ag - dl) =11/32, Sl(d5 -~ &1) = 3/16,

Sl(dG - dl) = 7/12,

P(ag = a;) > 0.5 > P(as > a;) > P(az > a1),
Mag = @y = as = as. H TS1(as = a1) = Si(a, =
ay) = 1/2, Rlitbay May A [A] Al X a4, AR 3K 2) 7t
SR G FER T ay B FEDLEEE 73930 4

SQ(&/Q - dl) == 5/6,

P(ay = ay)>0.5, Way = a,. #h7ebh EHEF, XitsA

X A HET R ag = as > a1 > as > as.

3) M P(ay=ay)=P(a;=a,) =0, TIFITH

By, Rt agfla, HEAT ke, P 5RIR) E.
HAARX A ay, W)

81(67 - d4) = 1/4, P(EL7 - EL4) < 0.5,

Wlay = ar, 856 F2PHET, 487 DX 20 4

:JEIFF?%]&G = Qg > Q1 > Qs > A3 > G4 > 7.
TREEVIIRIE, @y Mlay R [R] TP AhX (a1, SRAIATT

EREECE A IR, BT — @ ekt P 75

B AT I HE P TR S8, A — e R LU T

HE T A .

4 T IX R HHE R R T SR A Y
(Mining method optimal selection model
based on ranking interval numbers)

4.1 PR ) & 7 (Establishment of decision-

making model)

WA= Ay, Ay, -+ A RN T R RN T %
8, X = 21 , -, 0 B AR RALR I P

MIRAREE, W = Wy, Wy, - - -, Wy A VAT FEFRIF X [H]
B ESE, W, = [wh, wi] APEHRRR 5 R DT AL
HAH. TE A, RIS ©; IV RARE 0, =
laf;, a] (0 = 1,2,---,n; j = 1,2,--- ,m), A =

(37 msem FITT S SR

42 ETERZR GV TR X B EE
52 3%12% (Interval-number-weights of evalua-
tion indexes determination method based on the
statistics of experts’ experiences)

O B 58 R A PN i b S HERCE A,
vk B T 10053 T LLERAT T LIE R A AR 3.
1005 27 ARV SUR Bh o B R AN o i 5 | AR —
o GEH RSP RRE VAL PPN FE AR SO A,
WO AV FEAR R T 10K P PR bR I L 144, K
HAER R THENE VN FRAR AR, ILIEI3.

0 T

0 _— » - e (53
WO R R R R %0 L& A ML 9
A

KT AR EN 25T W
ORI T P MW B
TR b Rty
o i
SO S

3 PRSI R
Fig. 3 Times of evaluation indexes were selected
WV TR R N X = 21, 29, - -+, wyg, HIKRKT Y
B3 S PP IRR, 208 “HURART 2y “BALER,

g K CTTENBRIE” . PR BRI K )
NK = ky, ko, - ki, ke 05 PSR bRBE 1
UL, Gt PPN FRARBCEIIE 2 WA W™ = wi, w3,

- Wiy, W RIS IS J I R PR BRI, 1%
PO FiE bR O UG KRR B R s AT A
H G MR AR L w] 17 5505735 73 930 K K@)
2 (5). P35 b 10 DX 1) B AL ;= [w], w) [
ol Flw? 57 W (6). BRIV R bR 7]
HBCEAL IR

F1 N8R R 8 A E AL

Table 1 The interval-number-weights of evaluation indexes

r1 Z2 T3 T4 s T6 x7

g 9 10 r11 Z12 13 T14

Zr

0.107 0.124
0.095
0.096
[0.095,
0.096]

0.163
0.091
0.121

©0.139

5 0127 0125 0.123 0.116
4 0.144 0.133 0.130 0.101

J
[0.127, [0.125, [0.123, [0.101,
0.144] 0.133] 0.130] 0.116]

0.130  0.130

g

g

g

’lZ)'
/ 0.121]

92 91 89 84 69 66 64

0.142
0.088
0.102

[0.091, [0.088
0.102]

35 29 27 24 22 17 17
0.098 0.079 0.103 0.071 0.093 0.110 0.077
0.048 0.040 0.037 0.033 0.030 0.023 0.023
0.038 0.026 0.031 0.019 0.023 0.021 0.015

, 10.038, [0.026, [0.031, [0.019, [0.023, [0.021, [0.015,
0.048] 0.040] 0.037] 0.033] 0.030] 0.023] 0.023]

KHETERXLRAET MV I EERCE e KN MR R P SRR A S

(AR Tk KL PRI Gert 2 2R, feAT 2ot

[, 5 AR SRR B, AR SN 15 5P
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m
S — kil Sk 4
I jg;j @ SR X [
m KW T ik
w;l = (kj - w3)/ Z (kj - w3), 5) Y
Jj=1 I P AR R
L : S q
w; = min(w$, w;),
{ % ( ' ﬁ (6) Y ) )
wy = max(wj, wj). HEEA wormbaex | [ mmaw
4.3 TFUrFERRRETE4L (Standardization of evaluation | |

indexes)
T EVEUT R AR X TR PPN R, — S Tk
W 0P T e MEPET R AR I X TR PEAME, R 2K
MVPH 75, Wil F AR REGL ={(IRIF, 4F, ]
U, — P}, AN 5 AR T IR ) DX TR) o 4 2.
A2 B RIS
Table 2 The interval-number-values of evaluation

linguistic terms

99 Wy B K

XHEOME 9,101 (891 [7.81 [6,7]

RO R bR 20 A R e B bR (ORI A%
ATIFERRGBRINBRAL), AT 5E, K PV Fabs
R an BUARAR. A T I BRAS (R4 3 e A AN [F) 4
T 2 PRI 0 e S 45 ) s e, R SCRR (23109 77
AU WEA = (@)oo 610 R IUTEAK 1) R 58
FEFER = (Fij)nxm» 3 7 = [TzLjv rg] T%%Hr}; £
TR ILAT) Fi(8):

L L U
ot | ri = ap/max(a;;)
SRS, { Do 2o
T = aij/max(aij),
L — min(al)/aU
. |z = min(a;;)/lag;
AR, § 0 (8)
T = mln(aij)/aij,

44 LA RIS SR (Calculation and
ranking comprehensive values of evaluation in-
dexes)

HRAERE L2, K IRO) KT R A LRGP

PRI T BUE 2. R 1A DX T B e g iox) 2338

ArHER, FARPE R ER, SEROr SALIE.

m
Eizzwj-fij,’iZI,Z'--,n. (9)
7j=1

4.5 KW J7 ¥ 1L i% 2 B (Procedures of mining

method optimal selection)

KN THENCE I B BRI 4,

'

WA At @, HI PR A

i o T AR ST

- : | e g m g
AAFR A (T) - (8), MISEAL I PR TR MR
|
Y
KRR, (A 7R K,
Y

FH (D) -3), Mz Hey, sy #tik

Bl 4 R 5 b R

Fig. 4 Procedures of mining method optimal selection

5 RuJ7 kUi i B A SE #1 (Application
example of mining method optimal selection)
R2 RGN JEA R 2T,

PRI 8°~30° A A B — e 352~870 m, {5

RHIE IR N 92~236 m, i 1 = J& L — M5 0 1.83~

5.54 m, FAZIEBE RS~ 11 m. - E R PERAF, AR

PEIAR A RBOERER, WA VBRI,
FERNZAT R A TT RECA AT, WD 1 % ik

T3 G THER i i 78R (A )~ BALDS A ) 78

BUE(Ag) KHEETT R 5 7B HUE(As)s Z R4

TR Jei FEIE (A )~ WU S HIBE FEHE(As)

L BE TR 5 78 SR (Ag) 153 BE™ P il i 78 45

Pi(Ar). VR R AR O R 1 NI 144 i b 02k %

(1)~ TR ()N - - -~ TTENRSE (w10) 55, Horh 4

Pe(ar) s RS A (ws)s T2 5 I () 38 B

(z10)~ i THES P (w12)« HUBRAGTRE (213) F1557 Bl 5k
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Table 3 The original interval-number-values of evaluation indexes of each program

xll%

z2l% x3l(t- d™1) z4/(m - ktfl) x5/(t - hfl) xg/(¥-t71) 7

xrg

x9

—3
z10 z11/(kg -m™°) x12 13 T14

Ay
Az
As
Ay
As
Ag
Az

[8,13]

[8,17]

[16.6,19] [8,17]

[3, 5]
[6, 10]
[15, 18]

[4, 6]
[10, 15]

[4, 8]
6, 10]
(13, 17]

[4, 8]
6, 10]

[40, 80]
[110, 200]
[30, 50]
[200, 300]

[50, 70]
[30, 50]
[150, 200]

[15, 18]
[11, 14]
[13, 16]
8, 12]
[10, 13]
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[15, 18]
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(5, 8]
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Table 4 The standard interval-number-values of evaluation indexes of each program

1

2

x3

T4

5

T6

€Z7

]

9

10

T11

12

Z13

T14

Aq

Ao

As

Ay

As

Ag

A7

[0.231,
0.375]
[0.158,
0.181]
[0.600,
1.000]
[0.300,
0.500]
[0.167,
0.200]
[0.500,
0.750]
[0.200,
0.300]

[0.235,
0.500]
[0.235,
0.500]
[0.500,
1.000]
[0.400,
0.667]
[0.235,
0.308]
[0.500,
1.000]
[0.400,
0.667]

[0.133,
0.267]
[0.367,
0.667]
[0.100,
0.167]
[0.667,
1.000]
[0.167,
0.233]
[0.100,
0.167]
[0.500,
0.667]

[0.444,
0.533]
[0.571,
0.727]
[0.500,
0.615]
[0.667,
1.000]
[0.615,
0.800]
[0.471,
0.571]
[0.444,
0.533]

[0.357,
0.714]
[0.643,
0.857]
[0.286,
0.429]
[0.714,
1.000]
[0.357,
0.571]
[0.286,
0.429]
[0.571,
0.714]

[0.625,
0.833]
[0.556,
0.625]
[0.625,
0.714]
[0.625,
0.833]
[0.714,
1.000]
[0.625,
0.714]
[0.625,
0.833]

[0.600,
0.700]
[0.600,
0.700]
[0.900,
1.000]
[0.800,
0.900]
[0.600,
0.700]
[0.900,
1.000]
[0.700,
0.800]
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0.800]
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[0.700,
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0.900]
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0.800]

[0.778,
0.889]
[0.889,
1.000]
[0.889,
1.000]
[0.889,
1.000]
[0.667,
0.778]
[0.889,
1.000]
[0.667,
0.778]

[0.667,
1.000]
[0.667,
1.000]
[0.667,
1.000]
[0.667,
1.000]
[0.571,
0.800]
[0.667,
1.000]
[0.667,
1.000]

[0.778,
0.889]
[0.667,
1.000]
[0.667,
1.000]
[0.778,
0.889]
[0.667,
0.778]
[0.667,
1.000]
[0.778,
0.889]

[0.667,
0.778]
[0.778,
0.889]
[0.667,
0.778]
[0.667,
1.000]
[0.667,
0.778]
[0.667,
0.778]
[0.778,
0.889]

[0.667,
0.778]
[0.778,
0.889]
[0.667,
0.778]
[0.667,
1.000]
[0.667,
0.778]
[0.667,
0.778]
[0.778,
0.889]
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Table 5 The comprehensive interval-number-values of evaluation indexes of each program

Aq

Ag

As

Ay

As

Ag

Aq

Z [0.390,0.661] [0.317,0.493] [0.365, 0.600]

[0.433, 0.695]

[0.285,0.440] [0.349,0.559] [0.355,0.531]

KHFET 45 DX AP 50 27 6 vF
P EREATHE Y, FARP IR
0.695, W) H DX [EIECK 24.

2) fERzY > 25 M) 2, 22, 23, 7,
Z M 27 AN T 24 (R RO A 53501 A

51(51 - 24) = 0.444, 51(22 - 54) = 0.271,

51(23 > 24) = 0.382, 51(55 > 24) = 0.210,

51(56 > 24) = 0.342, 51(27 b 24) = 0.326,

R4 (3), 21, 22, 23, 25, Ze M 2 AN T 24 DL F
FE0.5 > P(21 = 24) > P(Z3 = Z4) > P(Z6 = Z4) >
P(27 - 54) > P(gg - 54) > P(§5 - 24), }HJJX#B[‘ETJ
é&ﬁ':JﬁH?jl& —Z1 > 23 > Zg > 27 = Zo > Z5, Hp

Ag = A1 = Ag = Ag = A7= Ay = As, E%’ﬁlijj%éjﬂ
2 R TR Jo SR (A ).
6 45 (Conclusions)
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