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SYNOPSIS

This paper solved the decision making problem of the administrative post personnel by AHP
proposed by T.L.Saaty. AHP is expanded in two directions. One is group-type AHP , and the
other is fuzzy AHP . A pairwise comparison matrix by the group is changed into the usual
pairwise comparison matrix by employing geometric mean. Fuzzy AHP is the algorithm which
replaces “the synthetic evaluation value” of AHP with “the fuzzy integral ( Choquet integral )
value”.

The “project leader decision problem” of the wireless LAN project of the K company in
Hiroshima City is analyzed to verify the actual applicability of our approach. “4-layer, branch-
type, geometric mean, fuzzy AHP” is considered mathematically. Furthermore, a computer
program by the Mathematica language is newly developed by us to solve these problems with the
computer.

C.I.-value was considerably low in regard to the pairwise comparison matrix and the
consistency index was satisfactory. A specific candidate overwhelmed others, and he was selected
as the project leader as a result. The sensitivity analysis of the synthetic evaluation value in regard
to the A -value showed a stable response. In other words, the same candidate was
overwhelmingly selected throughout the whole domain of the A -value.
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a,(ky=w,(kK)/w(k)+e (k) (3)
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e, (k)  HERIEE k DRERWS &
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ThHbd, £7-
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Tedb, 2T, p AOBRBRES DM
F¥EE 5 RREEL B,
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a, = \/a.y.(l) a;(2)--a;(p) = (H a,-j(k))””
k=1
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h={1, 4,13, 4}; («MMERE.)

M= {0.00, 0.00, 0.58, 0.90, 1.12, 1.24, 1.32, 1.41, 1.45, 1.49, 1.51, 1.53};
Ve(}:

m=();

nperson = 2;

(¢« BERIFLORE )

1m = Table[Leagth{Mat[([i]]], {i, 1, Length[Mat]}];

Yor[t =1, t <Length{lm] +1, ts+s,

(+ANBS T=AXXNHELT.)
A=Mat([t]];
(#Print[MatrixForm{A]];+)
Por[i =1, i <Length(A] +1, i+s,
Yor[j =1, j <Langth{A] +1, 3+s,
1£fi<3,
A = ReplacePart[A, ~ VA[[1, 311, {1, 3}];
}:

A = ReplacePart{A, 1 /A[[1, 311, (3, 1});

1:
):

Print [MatrixForm[A]];
(+AMBS FZ=AEXRHKT.)

BRRY FLOBMERE )
v=Table[0.1, (i, Im[[t]] -1}];
v = Append{v, 1~ Sum[v{[i]}, {1, 1, 1m[[t]] -1)}]};

n = Langth(v];

RN A, BAARUERAKORY ELHN,.)
Por{i=1, Which[i <3, i <5, i >= 3, Chop[A-Al] I= 0], iss,
valA.v;
Al =A;
A=Sum(vi{3j]], (3,1, n}]:
v =Table(v[{3}]1/2, (3., 1, n});
Cl=z(A-n)/(n-1);
(+Print["va",v,” Ax",X," CIa",CI];s)
1

V = PlattanlaoneandlV vl -'



(v LAR2,3,409x 4 FAVESN-

(¢« LRAR2DDX 4 bml @)

ml = Take{V, 1m[{1]]}:

V «Drop[V, 1m([[1]]]):

(¢ LRAIADTx A bme)

Por[di =1, i<h[[2]]+1, 1+s,
Clear([m2]:
m2 = Take[V, Im[[B([1]] +1i]]];
V= Drop[V, Im[[h[[1]] +1]]]);
m = Appendm, m2emi[{i}]]:

1:

m=TFlatten{m);

(r LRAADI 4 bV o)

V = Partitioa[V, h[[4]]];

V = Transpose[V] ;

(+ ABPIZLOBANE )

nxr

*)

" DalA

Print["----- APIZ X S BANE--—-

.

(v.m)[{il}], {i, 1, h{[4)]}], m]}], (5, 4}]]);

(¢ 77 4 ARPICLONE »)
(«BMRE.)

Print{"-——-- PEAIZEY: Il .Y . L S — "1:

n = Length(m] ; (+IEERDON.)

nn = Length(V] ; (-Ri!wl')

TSy = {}:

dform({TableFom{Prepend[Table {Append[V[[i]],
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Cleaz[A, o}

mamec; (+SHEERO Y 1 FcERT o)
m=Append{m, mi(m, 1, 2]}

Yor[k=3,k<n+1, k++, L = Langth[m]
m = Append(m, mi(m, L, k]}]
}:

(ea-tuzzy B/ fuxxyWTs)

Yor{i=-1, A<10, 2 +s0.1,

(vcD N i)

Clear{c]:

< = DeleteCases{Complexkxpand(c /. Solve{m[{L +1]] =a 1]], _Complex];

o = 100000;

For[j =1, j <Langth{cc] +1, e+, If[cc[[3]] >= 0 &Ec>ce((3]], e =oc({I]]]]};

(sLuzzsy¥iste)

Foris=1l,s<nne+l, ses,

(ea-tuzsyMEERL=Dx € by EERe)
my = Take([m, n];
(ePrint["a=",a," oca",00," ce",q,” m's" ,my] ;)

(¢ —be)

Vy=V[[s]];

For{i=1, i1 <n, i+s,
k=1i;
Yor{j=d+1,3<n+l, Jeo,

IL[Vy[(k]] <Vy[[3]], k= 3]

1:
1=Vy[[i]l]:
Vy = ReplacePart(Vy, Vy[(k]], i}/
Vy = ReplacePart[Vy, 1, k};
w=my[[i]]};
my = ReplacePart{my, my[(k]], i},
my = ReplacePart(my, w, k]

}:

(sa-fuxsy ME +)

my = Appead (my, mA(my, 1, 2]]:

Yor[k=3,Xx<n+1, kes, L = Length{my] ;
my = Append [my, mA[my, L, k]]

1;

(eLusxyW S He)

TSy = my[[1]] + (Vy([1]] - V¥([2]]) « V¥[([n]}):
Yor[j=1,3<n-1, jes, TSy =aTSy+my[{n+3]1] e (Vy({3+1]]-V¥({3+2I)];

GTSY = Append [GTSy, (X TSy}]:



I£[(Chop(A) == 0} | A == 1) &G&s x= nn, Print[Take(GT3y, -nn]]];

(¢« I32HA o)

ListPlot [GTSy, PlotStyle -> (Hue[l]}, PlotRange -> {0, 1}, AspectRatio -> 0.6, AxesLabel ->
2, "BRANER"))

v={0.663507, 0.132401, 0.103103, 0.100989) A=4.06199 CI=0.020663 CR=0.0229589

1 3y7 9
1
st 8
by 1 1
5 T
va=(0.784709, 0.16212, 0.0531701)  A=3,24965 CI=0.124825 =0.215216
1 V35 3
1 1
735 i 715
7%3._ V15 1
v={0.566847, 0.0918843, 0.341268) A=3.00175 CI=0.000877336 CR=0.00151265
11
(11
va{0.5, 0.5} A=2, CI=0. CRx~-~-
1 VI5 V3 s 241t
1
1 V3 s 3
1 1
= w2 2vE
-} %‘ -} 1 235
1
2314 % 255 2\[5 1

v=(0.55418, 0.177191, 0.171314, 0.0294127, 0.0679024) A=5.46175 CIx0.115437 CRx=0.103069

1 viz
2v3

V3 1

v=(0.65947, 0.217633, 0.0818434, 0.0409938)

1 6 2vit 8
1 25

1

N 1

1 1

]

Fr T o
T

A=4.40662 CI=0.135541 CR=0.150602

1 6 8 8
% 1 6 Va2
+ 3+ 1 3

_1_7;,_3_

[] 42 3 1

v=(0.658049, 0.230648, 0.0704147, 0.0408867)} A=4.45615 CI=0.152049 CR=0.168943
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1 5 5 Vaz

1

3 1 4 6

1 1 1 2v3
VL 1 +

42 ¢ 2Js 1

va{0.599431, 0.243303, 0.11153, 0.0457363} A=4.45423 CI=0.15141 CR=0.168233

1 2v3 V30 2V

1—%-1«/357
e G
e ulE S S

v={0.570888, 0.296923, 0.084812, 0.0473764} A=4.23643 CI=0.0788091 CR=0.0875656

1 2v3 V30 2v14
TN 1 Y30 Vaz

RS

+ 1 1 1
2Vi4 iz V6
v={0.572228, 0.293591, 0.0856775, 0.048503)

1 2v3 V30 2v1t

A24.2317 CI=0.0772326 CR=0.085814

;71’—1\/3'64'4'5
S .

1 1 1
zvise  Jaz. Ve i

v={0.572228, 0.29359%1, 0.0856775, 0.048503} A=4.2317 CI=0.0772326 CR=0.085814

1 i1 3
2v14 ] L

2vyii 1 1
8 111

9 2 11

v={0.0384117, 0.260725, 0.31348, 0.387383) A=4.04773 CI=0.0159085 CR=«0.0176761

1 2414 8 9
1

v Y 2
%- 1 11
3 $+ 1

v={0.725692, 0.110032, 0.0901789, 0.074097} A=4.04773 CI=0.0159085 CR=0.0176761

1 245 3 1
1 1 1
28 1 I 3
1 1
5 ‘\/E 1 I
1 3 Ve 1

v={0.401944, 0.0888399, 0.16139, 0.347826) A=4.05839 CI=0.0194622 CR=0.0216247

1 7“-2\/52\/3

ve 1 Va1
1
275 42 1 1
1 1
Er A
v={0.291865, 0.561641, 0.0740446, 0.0724495) A=4.03028 CI=0.0100923 CRx0.0112137
o2 243

1 25 s

L 1 1

1

Ve

1

T

i1
ET I
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vis 1 V15 9
1
1 g 2 242
i
L Bt
v={0.135933, 0.596077, 0.176636, 0.09}3541) A=4.10371
1 2 245 5
1 1 Jé +E
1 1 1 1
2J5 J%
1 1
1 = 1 1
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