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Abstract: In this paper, logical chain is introduced to be the uniform preference representation mean in iterative
reasoning of qualitative preference description language LPD (logic preference description). The main contributions
include: (1) A new general framework of several common decision making settings is proposed, and LPD is
introduced in the framework; (2) LPD is translated into logical chains by constructing logical chains instead of
preference operators. Consequently, the preference reasoning in LPD is reduced to several methods of constructing
logical chains so that the complex preferences in LPD can be reused in subsequent handlings. Moreover, the
conclusion and the prospective are presented in the end.
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. S O={T,x,c,#} C={A,v,>-},
LPD :
(1) K%, ,KeF,0e0;
2 LPD ;
3) dy,d, LPD , (diAdy),(dyvdy),(di>dy),—d; LPD
LPD
11 (RKB)
ch > RF, , fy,f,eRF,
fi>-1; i >=1o. (D) (f.,r) , f i
ifi -1, r1>r;(2) (Fy,...,Fn), 1> 1, i fieFi feF;
i>j. , (0] , 0, Ny
1
1.2
K={(f,,r)},
K'(m)={f |(f,r) eK,m|=f};
K _{—oo, v(f,r)eK,mp f
maxsat™ (m)= ;
max{r [(f,r)e K,m|= f}, dse
maxunsl(My= {—oo, v(f,rNeK,mpf .
max{r |(f,r)e K,m}z f}, else
K", >k
my =5 my, maxsat"(my)>maxsat’(my);
my > my, maxunsat™(m,)> maxunsat'(m,);
my 25 my, r,K'(my)=K"(my); r, K"(my)oK'(my), j>r:
KI(my)=K'(m,).
my > m,, K (my) =K (M) ro K (M) K ()], j>r:
K (my) =K (my)).
LPD d;  dy, R1,Ry, ,
. Ord(lpd) Ipd 2
Ord(diady)=RiNRy;
Ord(d,vdy)=tr(RyURy),tr ;
Ord(d;>d)=Ry>Ro={ (my,mp) e Ry|(my,my) eRy  (mp,my) Ry}
Ord(-dy)=—Ry={ (my,my) € Ry|(Mz,my) e Ry} .
K ={( A)( D00 OBK = D)( .00 0)( 0K =( 2),(

, #,
LPD (K* >K*)AKT
6 )
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L ) A350|' ooy |‘ onzs L W(L) )
rankgsWL) >R,  Vmy,mp,mg= smpesrank,(my)=rank (my), wlL) ranky, ,
m,rank,(m)=n-min{ijm|=5}, o m[=¢8, rank,(m)=—o. : L p q
ApAq |- pvq |- T, :rank,(pAg)=2,rank ,(pa—q)=rank,(—pag)=1,rank ,(—=pA—Qq)
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3 LPD
, , LPD
3.1 RKB
() 02;(2)
) . , LPD
1 : L S , ,
SF vk 6 .
K:{ (fi,ri)} y n.
2. App_x: nxi>0, o= o o f, SoF veos F Sndop
3. Apc_x: n>i>0, o= (f,r)/e\K,rzi f, I |‘ ey |‘ On-Apc_k
1. m,rank,  (m)=maxsat“(m).
App_k n, (f.reK mi=f,  rank,  (m)=maxsat(m)=—o, ,
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rank, . (m=n-min{ilm|=a} :n—min{r [m= (f )\( _ f}:max{r|(f,r)eK,m|=f} =maxsat*(m). O
- ;NeK r>n-i
2. my,mp, rank,  (m)>rank, (M), maxunsat’(m,)=maxunsat®(my).
Apck n,

(1) (f.eK mylf, rank,  (mp)=—o, maxunsat(m)=n,

) (f.r) ek my|=f, rank,  (mg)=n, maxunsat(my)=—o,

(a) rank, . (Mm)zrank, (M), ke=min{ijm|=a} ke=min{ijmgl=5}, ko=ky, S, }- Sy s
Mf= 8 M Sy g iMal= 6, Mol 6y - Gy = (ks fi Oga= R s f, maxunsat(my)=k-1. Sy, =
X f,  maxunsat“(my)=k'-1. 5, F o, k-1>k-1, maxunsat™(my)> maxunsat'(m).

ek, r=k’
(b) maxunsat™(m,)<maxunsat™(m), (a), rank, . (my)>rank,  (my). O
3. 3 r>n—rank, (M), [K'(m)=1;
r>n-rank, (m), [K'(m)=0.

(1) APC—K1§|: (f ,r)/e\K,rzi f’ rankAPC’K (m):k’ m|:§n7k+l, 5n—k+1: (f,r)eK/.\rzn—k+1f' ! (f,l’)e K,
r>n-k m|=f, , r>n-rank,  (m) ,  K'(m={f|(f,r)eK}, . K" (m)=1.

(2) APD?K’ §|: (f ,r)e\lé,rzn—i f’ r.ankAPDfK (m):k’ m|:§n7k+1’ mlié‘n*, é‘n—k: (f,r);/K,rzk f,

i>k, mzf, |K'(m)|=0. O
3.2
321
1my =5 my, m>,  m.
=K my maxsat®(my)=maxsat®(my), 1, . O
1 , ( )T.
2. m>Xm,, m>, M
my>Komy, maxunsat™(my)>maxunsat(my), 2, g O
2 , K.
3. My 2; My, mz, M mz, M.
: my 25 my, n,K"(my)=K"(my), n, K"(my)oK"(my),
j>n:Kl(my)=KI(my).
1 m-~, M M-, m, r K (my)=K'(my).
2 m>,  m o, rank, (m)>rank, (M), 3, r=rank, (M) [K'(m) =1,
rank, . (my)>rank, (M), K" (M) =0, : K'(m)oK'(mp).  r>
rank,, (M) ,  [K'(myl=K'(my)[=0, K'(my)=K"(my), my >5 m,.
(3) m, ZAPC,K m ., my 22 M.
@ mxtm, m>,  m m>, . O
3 , c.
4, , My K my, my =5 m,.
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. o<i<h’, A s S Fokon ralS)<ra(O)<ra(S).

B. o =1, o' =(5" A= Bindex(s)-1)V "

@ o ks koo

2 AB 0, A"e 0, ,
>4 : Uzb=200 -
A"e2
, & Fobor AR mpim,  mpmp
m, My, m>,my Mgy, A'eQ my >4 m,.
(1) Oy 60 =(0] A Sindex(sts1)-1 W, =" A 5index (511 Wl 8" A Oindex(s7) -1 |'
. S bk 4 . anbar. SEAEd. & Pk o

2 A"e, my >4 my:

i. ! M= 57, j<it . m==4. O =( 3" A= Singex(ary-1)V Oa s
mi=or, miESr, i<, mbesr. mi=sy, o o 4
My AMp.

il. M()={ mm|=f}.4 , my, My, M>,M,  Mpy> My Jrank,(mp)=rank(my). h+1>i>0

v IM(din=6i1) =1, o M(@Gia=di)={m,ma} rank,(ms)=rank,(mz)=n-i,

rank ,(my)=rank(my) o AmM}=M (S 5index(§h,k1+1)—l) ) J; |' Ohokysr A é‘index(o‘h,kﬁl)—l o My
F'® rank (M)=ra( 8, 4,1 ). Fanke(My)=ru( &, 4.1 )- my >3 my, ki=ko.
a(Oni1)2 Ta( Spiyin)s TANKg(My)2rank,(mp), My ,m,.

(©)] m>,my m2,my , rank,(my)=kg,rank,.(my)=k; rank(mp)=ky rank,(mp)=k;,  kiks, ki >k;,
min{i|my|=5} =h—k;. rank,(my)=h-min{i| 5 F—( Shtgs1 A Ohitg ) N (G )=rank s (my)= ki ; ,
M (Ohiyrn)=ranky(Mp)=Kki T a( Opie1)2N 4 (Gpiey 1) ) Ohokgst  Ohokpsls

a7, O =(Opis1 A Ot W1 0] =( Oy s1 A O )V A1, (O 12N a(Oiyan)s
is). min{i[my[=&}=h-k;, ) S i<n—ky, myf£4, My SA—=6 1,
A" , o<i, myl|# S, rank 4 (my)=h-i; ,rank,-(my)=h-j, i<j, rank 4-(mg)>
ranke(my), M= m,. m
7 , A"=AnA'.
8. A,4', )
D S = 5r’nax7im(do) . h"=0;
2 (Gsr=8) | 6n . z=min{K|S.n-6 b Sy Y, S = gzﬁj , h'=z = hr+1,
S = Onaccins.)
) @, i=h+2;
, 0.4= 8 =L, max-int(8)=max{K|5+1A-6 | = (5 A Siy), p L S ,
> =22y
Com=my, m>,m, MM s b koo :
(1) m2.2m, , MM (2) m> M, m>.>m, m =my, m;, =my,s>1.
() X S 8
@ mz.zmo, 2, 2y l, m>..>m >, >y ,
m,m Mmz,M=mz,m  M2,M=mz,m, M2 4 Mp.
i m>,m m2,m V| , rank,(m)=zrank,(my),  rank,(m)=k,
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ranks(m)=kz,  M( 3 A= S )={m} M( 6y, A— 6, ) ={m}; A" max-int ,
Ok, = 5r’nax—im(5k1) ) Ok, = 5r;1ax-im(5k2) A"( Ks>ks), M= 3y, k<ks ml= oy ,
m2 4.

ii. mz,m mz,m 'O, = 5r’nax—int(o‘k1) Ok, = 5r,nax—im(§k2) A"( Ka=ks). ,
mz,m, su b oon S, A0 | on z=min{k|&.1n—38 | ¢ 3, kez, o] = jhzzaj :
min{ kjmi|= 6 }=min{kimj|= 6} }=z, M~pM,  MZpny  Mmzem.

(3) mg> My, A4,4 >, 2y, m>m,  mp=my.

i 1) M2Mp My, My My My> 4y, My My , :

ii. . MMy My, My e m >...>mg. 2 :

M2 My M2y Mp= My, My My My~ My min{kjmy|= &y }
=min{kim|= 5 }=z, mg M2 4My 2 My M2 4 Mp> 4 My, mg
min{klmy|= o }=min{klmp|= 5y }=z=min{kimg|= 5y }, min{kjmy|= 6y }=min{kjmy|= 5 }, Mp>, My

m2,m , min{kmgl=5; }>min{kim=a7 ). min{kimy= 5y Y=min{kiml=5y} .
ms Mo M2 Mg M2 M2 4 My, My2Mg2M. o
4

. ={ , 1, veV, D(v)={T,F}.

° B 6 )

My: A A M,: A Ms:— A A ;
Myi— A A Ms:— A A Me: A A=
. F,
1 K ={( 2),( 1)
2 K ={( A A 1),( A A
0}
3 K ={( A A DN( A A ,6),( A A
,5),( A A A, (= A A ,3),(—= A= A
,2),(— A A 1).(= A A ,0)}
4 K ={( A A D)N( A A ,6),( A A
.5),( A A A, (= A A ,3),(— A A
2),(— A A 1), (= A A= 0)}
. LPD )
4 L5
(1) K*>-K"AKT: 3 ,
(2 KTvK': ,
(38 K*AKT:
4 K'vKT: ,
(5) KTAKT: ,
1 2 4, :
) KT Aop Vv |‘
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KT Aop_ A A= |— ( A A= v ( A ) |—
K* Ao A A
K* Aop_k Aoc
K™ Aop_« A A F( A A W( A= A=
Y ( A A W ( A ) F V(= A A
) |— V(= A ) }- V(= A (= A A— )
FT
KT Aop_g A A F A F( A )v( A
AT ) |‘ |‘ \/(—| AT AT ) |‘ V(—\ VaSm! ) |‘
V(= A W(= A A ) |— T.
5~ 8 : Ml“‘Me 3
K¥ >-KT AKT Aok D=dep Adep_k
a) 5 - APD—K N AT AT |‘ - AT |‘ -
b) 6 Aoy P Aoy AT k- AT AT
c) 7 Aop ¢ D= Lop ¢ Aoy '
v A A= A |— ( A= A W(= A= —
) F( A= A (= A ) F( A= A (=
A W(= A A ) |- T.
v A A= A |— ( A= A W(= A= A=
) |— ( A= A W(= A ) |— (= A (=
d) 7, A1, 45 2(a)
KT vKT:
a) 8 KTvKT: A A |-( A A= Iv( A
b) M1~Mg 2(b)
K* AKT 3 7, K" AKT Aop_k A Dop_k Aoe k. A
ApD_K M1~M6 2(C)
KTvKT: KT KT , 8.
KT AKT KT KT , 7.
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Fig.2 Preferences among movies
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