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Abstract 

The purposes of this research are to introduce concepts of ~ -fuzzy 
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'\J '\J ' 

(semigroup) bVlt.Jbbt1:;'111 h~r;isil'1t.JlD'llUt.J (fuzzy left ideal) h~r;i'1J111n'l!Ut.J (fuzzy right 

ideal) 1B~r;irl1n'llUt.J (fuzzy bi-ideal) 1B~Giri11.:iut.Jvi'11tJ (fuzzy oeneralized bi-ideal) ur;i:;~.:imtJ 
\I \J :::i 'I 

8Bt.JlD'llUt.J (fuzzy subsemigroup) 'VB.:i~.:in1tJ 'l/l~BJ.Jnu1mri"i.:i?1~1.:i8Bt.JlD'llUt.J1t1m"i"il1bbt1n 

~n'l'.lru:;bQ'Yn:;'1J€J'l~.:JmtJ Kim [BJ 1m~b~BU1'V"il1bllt!bb(;1:;b'V1t.J.:ivrn~1vtfo1B~r;isil'1t.JlD'llUt.J 1B~(;1 
' 

point) 

Bhakat ur;i:; Das [(r OJ 1#i'bbt1:;'111 ( E, E v q )-n1tJ8Bt.JlD'llUt.J ( ( E, E v q )-fuzzy subgroup) 

zj.:ibllt1ut.Jvi'11 D'lJB.:in1tJ8Bt.JlD'llUt.J \11mTm'1l\il8Bt.JlD'llUt.J'llUVl ( E, E vq) 'VB'lVl'llFltU\111#1-rum"i 

~~t11B81.:ivlm~B'l Kazanci bbr;i:; Yamak [1~J1#i'bbt1:;'111 (E,E vq)-1B~r;i~1D'llUt.J ( (E,E vq)-

fuzzy bi-ideal) '1JB.:i~.:imtJzj.:ibllt1ut.Jvi'11tJ'1JB'l1B~r;irl1.fl'llut.J Shabir, Jun bbr;i:; Nawaz [12J 
' '\J 

1#i'bbt1:;'111 (E,E vq)-1B~r;i'li'1t.JlD'llUt.J ((E,E vq)-fuzzy left ideal) (E,E vq)-1B~(;1'1J11lD'llUt.J 

((E,E vq)-fuzzy right ideal) (E,E vq)-1B~(;1lD'llUt.J ((E,E vq)-fuzzy ideal)bb(;1:; (E,E vq)-

mB'1l-1B~r;i1n'llUt.J ( ( E, E v q )-fuzzy quasi-ideal) 'VB.:i~.:in1tJ 'l/l~BJ.Jnu14Jb'1J\il8Bt.JlD'llumvt~Td 

1t1m"i"illbbt1n~n'l'.lru:;biJYn:;'1JB'l~.:in1tJtJn~ Jun bbr;i:; Song [UJ 1#1fin't'.11flru?IJJD~'VB.:i 

(E,E vq)-1B~r;imt.J1u1n'llUt.J ((E,E vq)-fuzzy interior ideal) '1JB.:i~.:in1tJ 
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subsemigroup), (E1,E1 vq5 )-1B~'1otl1CJln'1Ji!CJ ((Er,Er vq5)-fuzzyleftideal) (E1,E1 vq5)-

1u~'1'V11ln'1JUCJ ((Er,Er vq5 )-fuzzy right ideal) (E1 ,Er vqs)-1B~'1~ln'1li1CJ ((E
1
,Er vqs)-

fuzzy bi-ideal) (E1 ,Er vq5 )-1B~'1~11.:ii1mii'1h.J1n'1li1CJ ((Er,Er vq5 )-fuzzy generalized 

bi-ideal) (E1 ,E1 vq5 )-1B~'1mCJh.11n'1li1CJ ((Er,Er vq5 )-fuzzy interior ideal) (E
1

,E
1 

vqs)-

1-u~~1n'1JUCJ ((E1 ,E1 vq,,)-fuzzy ideal) brn~ (E
1

,E
1 

vq")-m-u6/l-1-u~'11n'1li1CJ ((E
1

,E
1 

vq.,)-

fuzzy quasi-ideal) 'VB'l~'lflru bdun1V!'W\7ll~ y,S E [0,1) zj'l y < S '\!'l~B:!.Jrl'U~1bb'Wfl 

6fn·1~H1J~bu'Vl1~'VB'lfi'.:im;t.hJn~ (regular semigroup) fi'.:in~'\.hJn~mtJh1 (intra-regular 

semigroup) bb '1~~'lfl1'\.J b :iJ 'lb~ tJ 1 (semisimple semigroup) 1171 tJti b61l l'l tJ B tJl n'1li1tJ '1J U \71 

( E 1 , Er v q,,) l 'Wri1'W'VB'l b61l\9ltlBtJ1n'1JUtJ'1JU\71 ( E
1

, Er v q") blJ'W 1fl".l'l?!~1'l'V!~'l~i1'U'V1'U1'V1~1Aqj 

l'i-um".lP!rn.;1bb'V'W.:i~.:in1'\.Jbrn~~'WI ~b~tJ1.iJ-u.:i zj.:i'Vl'U11'il'W [1'>-26J 1'Wmru~bb'V1'W r = o bb'1~ 
S = 0.5 'il~11'111 (Er,Er vq,,)-~.:in1'\.JtJ-utJ (1-u~'1otl1tJ 1u~'1'V111B~'1~ 1u~'1~11.:ii1mii'11'\.J 

1u~Wl1tJl'W fl1B6/J-1u~'11B~'1) ln'1JUtJrl'U (E,E vq)-~'lfl1'\.JcJBtJ (1u~'1otl1tJ 1u~'1'1J111B~'1~ 

1-u~'1ri11.:iumii'11 '\.J 1-u~'1mtJ1 'W m-u6/l-1-u~'1, 1B~'1) 1n'1Ji1tJ'Vu.:i~.:im'\.Jf1-u~.:ib~tJ1n'W bb'1~ 1'Wmru 
\) ' 

~bb'Vltl r = 0 bb'1~ s =I 'il~11'111 (Ey,Ey vq")-~.:in1'\.Jc!utJ (1B~'1otl1CJ 1u~'1'1J111B~'1~ 1u~'1~ 
11.:ii1mti'11'\.J 1-u~'1mtJ1u fl1-u6/l-1-u~'11B~'1) 1n'1li1tJn'U~.:im'\.JtJ-utJ (1-u~'1i1tJ 1-u~~'V111-u~'1ri ' \) 

l 'W'l1'Wl~tJd flru~~l~tJvi1m".l~mtl1b61l\9ltlBCJln'1lutJ~blJ'Wi1m:i'11 '\.J'VB'l (Er, Er vq,,)-

~-:in1'\.JtJuCJln'1li1tJ (E1,Er vqs)-1B~'1otl1tJln'1lUtJ (Er,Er vqs)-1B~'1'V111n'1lUtJ (Er,Er v%)-

1u~'1~11.:ii1mii'11'\.J1n'1lUtJ (Er,Er vqs)-1B~'1~1n'1li1tJ (Er,Er vq.,)-fl1-u6/l-1-u~'11n'1lUtJ 

(Er, E1 v% )-1-u~~mtJ 1u1n'1lumb'1~ (Er, E1 vq., )-1B~'11n'1lUtJ'Vm~-:in1'\.J bb'1~1'1i'b61ll'ltlutJ1n'1li1CJ 

~fln~mmm b lJmfl~u-:irl-u 1 um".l~1 bb 'Wfl~ nl'!ru~ bu'Vl1~'Vu.:i~-:im'\.J -u.:ir1m1:1.Jn mJ~11'1-r'U'il~ 
\) ' \) 

fl".lu'Ufl~mb'1~?11m".lb1U11 '\.J'\.J ".l~ ~ fll'lb ml'i'117ltJ".l1:!.J n'U'Vl~l'!~~.:i n1'\.J bb'1~'V1~l'!~ b61ll'lln'1lutJ ".l1:i.J~.:i 

l"l1?!1'1 fa 'Vtl'l ~'W 1 ~i1m1rn~CJ1.iJ-u.:i 11'1€lnl'i'1tJ zj.:i i:.J'1~'Vl5~11'11 um".lPI nl'!1'il~vi11 ~d11'1 m".l~mm 

11'1 m".l:!.J bb'1~-u-:i r11'111 :!Jn V!ll'V11-:i1'V1CJ11"11?11'14 '\111-:i~.:i fl:!.J\"11?1\914 bb'1 ~ n1".l~mm-u-:i r1m1:1.Jn Vll.l1 u 
\) \) 
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1.il'IJUtJ'IJe:J\l~\ln~LJzj,H tluutJv\'1 hJ'IJ t:M (Er, E7 vq 5 )-~-:in~LJ cJe:itJ1.i1'1JutJ (Er, Er v q 
5 
)-1e:i~~i1tJ 

l.il'IJUtJ (Er,Er vq5 )-1e:i~~'IJ11lil'IJUtJ (Er,Er vq5 )-1e:i~~~11\lUtJv\'11LJ1i\''1JUtJ (Er,Er vq
5

)-

1e:i~~~li\''1JUtJ (Er, Er vqs )-1e:i~~mtJ1u1il'IJUtJ (Er, Er vqs )-rne:i6/l-1e:i~~li1'1JUmb~:; L1-1e:i~~ 

1.il'IJutJ i;rn..J~1~'U bde:in1V1u~1~ L1 ~ [O, I] bb~:; ji1j > 1 

L1-1e:i~~mtJ 1 u1i1'1JutJ L1 -fl1e:i6/l-1e:i~~1i1'1Jumb~:; L1 -1e:i~~1i1'11utJ 'IAl~e:i:w~-:i H'b'lll'lcJe:itJ1i1'1JutJ'IJ'Ll~ 

L1 m~1 bb un~ n~ru:; btl'IAl1:;'1Je:i-:i ~-:i mLJ 
' 

v111 ~bn~e:i-:iri'fl11:wfl mJzj'l bllt1m'l'IJtJ1tJU'IJ'Vll:!Jl'il1m'lJl'lli1'1JutJ1 u~'l n~LJ l~tJflru:;~1~tJ 

fl1WJlUf1 l'Vll~() nfi n~11 tJ \lltll~tJ~tJd 'i):; b UtJ\lltl~lJLJ'l:; btJ'IJU<?ie:i f11 'lfi f1~1~'1Jfl ru<?l bb~:; b Utl~tlliltl o~ V ~ 

~~1ri''IJ 1 u m'l~~mA' ntJm'!Alvi1-:i1'1J1m'l 1 ua1'1J11'1J1~ bMtJ1oiJ e:i'l 



2.1 R11ii\J1 

d 
UVIVI 2 

L 'LltJvrd'1::; b lJ'Ll m1 m.i::;i.11ri11:w i«'Ll.lJl'Ll bb m~\il ?1:wiJ~ LJvi'Llcnmbf!::;viti~DLJVlbMcnntJ 
~.:imtlbbf1::;~.:imtl1n't1i!fJ~111m1m'Llm11~cm%.:id 1\ilmbll.:ie:mmlJ'Ll 2 Vf1.Uei~.:id 

' ' 

2.2 ~.:in1'1J (semigroup) 
1 'Ll vb.U eid b 11'1::; 1 Vim1:wi«'Ll.lJl'Ll LJvi'LlfJ1mbf!::;vi11~DLJvi bMfJ1ntJ ~.:i n1u1vim~:w'11 n 

"" ~ d ol 
fl1':i~fl~1lJVl'LlfJ1:W't1B'lfl'lfl':iu 

' 
u'Vluv1ii 2.2.1 n1vi'Llvi 1 vr s b 1Jm'lll'l~hJ1 ~ b'lll'l11.:i bbfi::; "·" b 1J'LlV1.:in.Um1n s x s 1 ucr.:i s 
b':ilb~f.Jfl "•" 11 m-s~1bU'Un1'rn1mR (binary operation) LJ'Ll S bbfi::;'1::; 1-U~t\J~fl~ru x• y 

I d I d al V 

bbVl'LlA1't1B'I •(x, y) bbf!::;b':ilb'H.lfl (S ,•) 11 n-:inlu (semisroup) m 

x•(y•z) = (x•y)•z 

1'Llmru~1l.lbn\ilm1:wA'~mri~ei1'LlnTjli~t\l~n~ru b':i1'1::;1'5' s bbVl'Ll~.:in1tJ (S,·) bbfi::; 

b~fJ'Ll xy bbVl'Ll X• y 

AB= {ab I a E A,b EB} 

(AB)C = A(BC) 

~'l,l'Llfll':ib~tJ'Ll ABC bbVl'Ll~1't1B'I (AB)C = A(BC) ~.:i1l.lbn\ilf111:!Jl'1~mri~ei bbf!::;LVf x blJ'Ll 

i:!m:UnL\il'l't1B'l~'lf11U S bbfi::; A blJ'Llb'llli1VBfJ't1B'I S b~eirn1:w?1::;\i11f1L'Llfl1':ib~fJ'Ll b':i1'1::;b~tJ'Ll 

xA bbVl'Ll {x}A bbfi::;b~fJ'Ll Ax bbVl'Ll A{x} 



~'lbO'V'11:! (semiprime subset) S t\1 

(\ix E S)(x 2 EA~ x EA) 

,, 
~'ltJ 

'U'V1Ut11:1J 2.2.4 rl1VltW11,X A blJ'Wb'IJ(YIVBtl'1JeN~'lmtJ s ~h11'1ib'IJ(Yll1.:J 
' 

(i) \J:;b~tlfl A 11 ~.:in1t1E.Jm.1 (subsemigroup) '1JB.:J S il1 A2 ~A 
(ii) \J:;b~tlfl A 111e:>~6161'f1~ (left ideal) '1JB'l S t\1 SA~ A 

(iii) \J:;b~tlfl A 111e:i~6l"!.111 (right ideal) '1JB.:J S t\1 AS~ A 

(iv) \J:;b~tlfl A 111eJ~61 (ideal) '1JB'l S tll A blJ'!.Jl~.:J1B~fl'1l1tJbbfl:;1B~fl'1J11'1JB.:J S 

(v) \J:;b~tlfl A 111e:i~flf11~b'IJ (interior ideal) '1JB'l S il1 SAS~ A 

(vi) \J:;b~tlfl A 11 me:i'!1-1e:i~61 (quasi-ideal) '1JeN S il1 SA n AS~ A 

(vii) \J:;b~tlfl A 111e:i~61~11.:i-Umf11tl (generalized bi-ideal) '1JB.:J S il1 ASA~ A 

(viii) \J:;b~tlfl A 111e:i~6lfi (bi-ideal) '1JB'l S il1 A bU'W~'l1B~flfi11'lutJYi'11tJuf!:; 
~ ~ 

5 



:jJ 2.2.6 2.2.7 
2.2.9 m:w6'1'1\ilu 

U'Vl'WV13.J 2.2.51i1 S dJ'U~-:in11J "<\J:::b~tlfl S 11 X'ln1tltln~ (regular semigroup) ~l~Twfo 
"lm'l:!Jl~fl x 'LJeN S "<\J:::lJ6'l:IJ1~fl y 'LJeN S ~'l x == xyx 

6 

U'Vl'Wv13..1 2.2.6 1 i1 S blJ'U~-:in11J "<il:::L~tlfl S 11 X\ln1tltln~mvh1 (intra-regular semigroup) 

~1~1VtfoVJn6'lm~n x 'LJeJ'l S "<\J:::lJ6'lm~n y bb61::: z 'LJeJ'l S zj,:i x == yx2 z 

U'Vl'WV13.J 2.2.71i1 S blJ'U~.:in~LJ "<\J:::b~tln S 11 X'ln1tJX\lb:U\lb~V1 (semisimple semigroup) 

~1 12 ==I ~1'\lt~'U'Vln 1e:i~61 I 'LJeJ'l S 
' 

U'Vl'WV13.J 2.2.s 1,X S blJ'U~-:in11J "<il:::L~tln S 11 X'ln1tltln~u'i\!-aru (completely regular 

semigroup) ~1~1Vlfo"ln6'lm~n x 'LJeJ'l S "<il:::l'im.n~n y 'LJeJ'l S zj,:i x == xyx bb61::: xy == yx 

(identity) U'U~eJ "<il:::lJ6'lm~n e 'LJeJ'l S ~1 ae ==a== ea ~1Vlfo"ln6'lm~n a 'LJeJ'l S bb61:::m 

b~tlfl e ll bBn~m~tU'LJeJ'l S 

"<\J:::b~tln h1'Ue:it11ii' S 11 n1tl (group) ~1VJfl6'l:!Jl~fl'LJeJ'l S lJ~lt.Jfl~'U (inverse) 1'U S 

ii'U~eJ'Vlfl6'lm~n a 'LJeJ'l S lJ6'lm~n b 'LJeJ'l S ~'l ab== e == ba bde:i e blJ'Ube:in~n'l;ru'LJeJ'l S ' 

1'U'Vl6]N.f]',J'Vi 2.2. l 2.2.2 2 2.~) 2.2.4 bb61::: 111t]11~l'U'Vl 2.2.5 

b lJ'U'VI q'l;~vi~1 A'IJl'ie:i n1 ~Pl fl'l'fl'Vlq'l'f~ ~-:in 11.J 'Vlq'l'f~ \il-:i n~11 b lJ'U n1 ~'i\'1 bb 'Un~ n't'fru::: rnvn :::'LJ e:i-:i 

~-:im1J'Uu\?l~-:im1J1JnM ~-:im1J1JnMmt11'U ~-:im1J~-:ib~'lb~t11 ~-:im1J1JnMu~mrubb61:::m1J l\?lt11'11 
'I 'I 'I 'I 'I 'U 'I 

1m-:i6'l11-:icJe:ivvhm 'U'J111tJ01:u 2.7.4 

'Vl()'l:>J~U'Vl 2.2.1 [27J 1i1 S blJ'U~-:in11J b~e:i'Ul'LJl'!e:i11Jdm.J~61n'U 
(i) S blJ'U~-:im1J1Jn~ 

' 
(ii) Rn L == RL ~1Vt~'U'Vlfl 1e:i~61'1J11 R bb61:::~1Vt~'U'Vln 1e:i~61.if1t1 L 'VeJ'l S 

' ' 
(iii) QSQ == Q ~1VtfoVJnrne:i'll-1e:i~61 Q 'LJeJ'l S 

(iv) BSB == B ~1'\lt~'U'Vlfl 1e:i~61f'i B 'LJeJ'l S 
' 'IJ 



'Vl'J~QU'VI 2.2.3[27)1~ s btJuM.:in1LJ b1vu1'U~EJ1LJdG'l:w~~nu 
(i) s buuM.:imLJM.:ib~.:ib~tJ1 

' 
(ii) a E (SaS)(SaS) 6'11vi-ruvin?1m~n a 'UEJ'l S 

'Vlq~.fiu'VI 2.2.4[27)1~ s btJuM.:imLJ b1m.i1'U~EJ1LJd?1:wJ.J~nu 
d-1 ' '\) 

(i) s btJuM.:imLJLJn~u~mru ' '\) 

(ii) 'Vln1v~~A'Uv.:i s bUUb'IJ\918vtJM.:ib;:i'lA/1~ ' '\) 

'Vl'J'l:!IQ'U'VI 2.2.5[28)1~ S blluM.:in1LJ b1vu1'U~EJ1LJdG'IJ.J~~nu 
(i) S b tJu mLJ 

' 
(ii) B = S 6'11vi-ru'Vln1EJ~~A B 'UEJ.:i S ' '\) 

d tJ"'"' "' 2.3 n~n1 'Jfl"!l'l.m (fuzzy semigroup) 

1 mihoffod b 'Hil~ 1 ~fn1l.J~~U~1U 'U'VltJtJ1:1J ?ll.JU~bb~~'VJf11.'}n'lJ'l(J b~tJ1nuM.:imLJi.tl'1JUtJ 
'V .u "I dJ , 

11'1 tJ b ~:w 'il1 n f11 'j Pi n1.'!1u'VI 'Wen J.J'U v .:i b '1J \9li.tl'1Ju tJ 

'U'VIUtf1:1J 2.3.1 [l) 1~ x bU'Ub'1J\9l~hJ1~b'1J\9ll1'l bb~~ I bUU'W'ln'll'W,,1n x 1LJcJ'.:i~1.:ilJ1'1 

[O, I] mb~tJn f 11 b61Jt'11.ti'"!Jut1 (fuzzy set) Vl~Elb~tJnBnEJ81.:i11 b6llt'IVBt11.ti'"!lut1 (fuzzy 
subset) 'UEJ'l X 

u'Vlilt.11:1.J 2.3.2 rnJ n1viul'l1~ f bb~~ g bU'Ub'IJ\9lt!EJtJiil'1JutJ'UEJ.:iM.:in1LJ s 'LltJ1rn'1J\9lt!vtJii1'1J 
utJ I/\ g 'Uv.:i s Ll>lt! 

(I Ag)(x)=min{f(x),g(x)} 6'11vifovin1 xES 

u'Vlilt.11:1.J 2.3.3 rnJ n1vi'Ul'l1~ J bb~~ g bU'Ub'1J\9lt!vtJii1'1JutJ'Uv.:iM.:in1LJ s 'il~n~1111 
f s g i\1 f(x) s g(x) 6'11vi-ruvin1 x ES bb~~'il~n~1111 f = g f\1 f s g u~~ gs f 

7 
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uV1ut11lJ 2.3.4 (211 n1vt'Lll'l 1 ~ f mi~ g bllm'IJlilc!Bt11fl'1Jut1'1J€l.:iM.:in1u s 'Wt11rn'IJl'1c!€lt11fl'll 

ii't.1 f 0 g '()€).:) s bl'ltl 

{

SUP.{min{f(y),g(z)} }; XE S2 
(fog)(x)= '=•-

0 ; X\20 S2 

uV1ut11lJ 2.3.5 (27J1 ~ A blJ'Llb'IJl'1c!€lt1'll€l.:iM.:in1tJ s mi~ CA dlwVf.:ini'W"'l1n s hJtJ.~ {O, I} 

b'91t1fa.n:w 

G'\'1vtfo'Vln'l XE S 

b·rn~t1n CA 11 i1~ni'U6in~ru:aiJvrn: (characteristic function) '1J€l.:i A 

CA /\CH = CAnH bb~~ CA o CH = CAH 

~B 1tJb~1~~1 ~'UV1'Llt11J.J'l!eN M-:imt.Jc!Bt11fl'1Jut1 1B~~il'1t11fl'llut1 1B~~'l!111fl'1Jut1 ri1€l611-
' 

zj,:i b lJ'Ll 1ri~ -:i?l~1.:i cJB t11f1'1Jut1~'11ri'rurl1V1-r'Um~ ?1 m~n M.:i rmJlf1'1Jut1 M'-:id 
v ' 

uV1ut11lJ 2.3.6 [?7J n1V1'Lll'l1~ f btJm'IJ\ilc!€lt11fl'1Jut1'1J€l~M-:in1u s 
(i) ~~b~tln f 11 ~~n1utleit11n'llut1 (fuzzy subsemigroup) 'll€l-:J S i11 

f(xy) 2 min{f(x),f(y)} G'11V1-r'U'lfln'l x,y ES 

(ii) ~~b~tln f 111ei~6loU1t11n'llut1 (fuzzy left ideal) '1J€l-:J S i11 

f(xy) 2 j(y) '11vt-r'U'lfln'l x,y ES 

(iii) ~~b~tln f 111ei~6'1'!1111n'!lut1 (fuzzy right ideal) 'll€l-:J S i11 

f (xy) 2 f(x) '11vt-r'U'lfln'l x, y ES 

(iv) ~~b~tln f 111ei~6'11n'llut1 (fuzzy ideal) 'll€l'I S i11 f blJ'Ll~.:ih~~il'1t11fl'1Jut1 
bb~~ 1B~~'lJ111fl'llut1'll€l\I s 

(v) ~~b~tln f 111t1~6lmt11'U1n'l1Utl (fuzzy interior ideal) 'll€l'I S i11 

j(xyz) 2 f(y) G'\'1V1-r'U'lfln'l x,y, z ES 

(vi) ~~ b~tln f 11 mti"li-1ei~6'11n'llut1 (fuzzy quasi-ideal) 'll€l.:i S i11 

Cs 0 f /\ f ° Cs 'So f 



9 

(vii) "il~b~CJf1 f 11 lei~~~11.:iuEJ~11'1.J1.ii''IJul'J (fuzzy generalized bi-ideal) 'UeN S '11 

f(xyz) ~ min{f(x),f(z)} ~1V!~'U"vlf11 x,y,z ES 

(viii) "il~b~CJn f 11 lei~~~::lil'llul'J (fuzzy bi-ideal) 'U€l'I S '11 f blJ'U~.:i1B~~~11-:i 
utJ-vi'1 h.J1n'Vumb~~~-:i m'l.Jt!BCJ1n"UutJ'U€l.:i s 

' 

b'1ll'lcJBCJ1n'Vumb~~ b'151'\cJ€ltJ'U€l.:i~-:im'l.J l'l-:iG'1:1-1u&il'iB 1 'l.Jd 
' 

&1:J..Ju91 2.3.2 [7/J 1i1 A blJ't.lb'1ll'lcJ€ltJ'U€l-:i~-:im'l.J S ~1:1-11'lib'1ll'l11-:i '1lBm1:1-1l'iB1'1.JdblJ't.l"il~-:i 
' 

(i) A blJ'U~.:im'l.Jt!€ltJ'U€l-:J s n~md€l CA blJ'U~'lm'l.Jt!€ltJlJl'UUCJ'U€l\I s 
' ' 

(ii) A blJ'U1€l~~.ff11'J'U€l\I s nl'im~€l CA blJ'U1€l~~.ff1t11n'UUtl'U€l-:J s 
(iii) A blJ'U1€l~~'U11'U€l-:J s n~md€l CA blJ'U1€l~~'U11lJl'UUtl'U€l\I s 
(iv) A blJ'U1€l~~'U€l-:J s nl'im~€l CA blJ'U1€l~~1n'UUtl'U€l-:J s 
(v) A blJ'U1€l~~mtJ1'Ll'U€l-:J s n~m~€l CA blJ'U1€l~~mtJ1'LllJl'UUtl'U€l\I s 
(vi) A blJ'Ufl1€l<il-1€l~~'U€l-:J s n~m~€l c A blJ'Ufl1€l<il-1€l~~1n'UUtl'U€l\I s 
(vii) A blJ'U1€l~~~11-:JUCJvi'11'1.J'U€l\I s n~md€l CA blJ'U1€l~~~11\!Ut.Jvi'11'1.J1n'UUtl'U€l-:J s 

~ ~ 
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rl1Vl'Wl'l1~ r U'i'l~ c5 biJu?lm'lln'UB'l [O, I] ~.:i y < c5 1utJ 2013 Shabir mi~ Ali [14] 

hfou~il1 bb'WlAl'l (Er, Er v q 0 )-n.:i nitJcJB t.1li1''UUCJ ( E7 , Er vq0 )-1B~'fl.if1CJli1'UUt.1 (Er, Er v q,, )-

1B~ Gi'U11l i1''UU t.1 ( Er,Er vq,, )-1€J~G1~11'lUCJvi'1hJ1i1'UUCJ ( Er,Er vq,, )-fl1€J~-1€J~'flli1''UUt.1 
(Er, Er vq0 )-1€J~G'l~li1''UUCJ (Er, Er vq,, )-1B~'flmt.11'W1i1'UUt.lbb'i'l~ (Er, Er vqs )-1€J~Gili1'lJUt.1 
'U€J'l~'lf1'HJ~ bD'Wut.1vi'11 U'U€J'l~'lmtJc1€Jt.1li1'lJUt.1 1B~'f1.if 1t.11i1'lJUt.1 1B~G'l'U11li1'lJUt.1 1B~'i'lrl11'lUCJ ' ' ~ 

~~€1:1.Jnu'l11bb 'W n~n~ru~ bQ'Vn ~'U B'l ~'l n1tJ11'lt.1 b61J\ll clBCJli1'Uut.1'lJtlV! (Er, E
7 

vqs) f11'jAf1~1'U€J'l 
Shabir bbGi~ Ali lJ'U'Vltlt.11:1.J ?!:I.JU~ 'Vl~~~bbGi~oLJB?f1tJ~rl'11°l'ljbbG1~'111blJ'Wrl'1vtfonTn11'11~t.11uri~.:i-d ., 
vl'ltJ 

'lmihrn..1 2.3.7 [lCtJ 1~ f bb'fl~ g bD'Wb61J\llclBC.11i1'lJutJ•1rn.:i~.:in1tJ s. tlt.11:1.J f* ,J /'.: g bbGi~ 
f * g ll'lt.J 

(i) f'(x) = max{min{f(x),J},y} rl'1vt-ruvin1 x ES 

(ii) (f A' g )(x) = max{ min { (f Ag )(x ), J}, r} rl'1vtfovin1 x ES 

(iii) (/* g)(x) =max{ min{(/ o g)(x),<5},y} 6'11vtfovin1 x ES 

\!1m tri:JJ ?.3.·r bdBn1vtul'l1~ f bbG'l~ g bU'Wb61J\llclBt.11i1'llut.1'UB.:i~.rn1tJ s '\)~ 
~'Ull /A' g=f' Ag*, f' og' ..:;,f*g bb'fl~1umruVI S 2 =S \!~1"111 f' og' =f*g 

6'i'1vtfo?1m'1Jn x 'UB'l S \J~'V'l'Ull f'(x)..:;. g'(x) nv1mdeJ min{f(x),£5}..:;. max{g(x),y} 

uV1ut.J1:1.J 2.3.8 [14J 1~ f bD'Wb61J\llclBt.11i1'Uut.1'UB.:i~.:in1tJ s 
"" ' ( ) d .1· .. ., ., ( ) (i) \J~bWf1 f 11 Er,Er vq0 -n.:in1utJeJtJ1.fl'!l'UtJ ( E1,Er vqs -fuzzy 

subsemigroup) 'UB'l S '11 

max{f(xy),r} 2 min{f(x),J(y),c5} 6'11vtfovin1 x,yE S 

(ii) \J~b~t.lf1 f 11 (E1,E1 vqs)-1eJ~6'toU1t.JlJl'!IUt.J ((Er,Er vqs)-fuzzy left ideal) 
'U€J'l s '11 

max{f(xy),y} 2 min{f(y),J} 6'11vt-ruvin1 x,y ES 

(iii) \J~b~t.lf1 f ll (Er,Er vqs)-1eJ~6't'lJ11lJl'!IUtJ ((E1,Er vqs)-fuzzy right ideal) 
'U€J'l s '11 

max{f(xy),y} 2 min{f(x),c5} rllvt-ruvin1 x,y ES 

(iv) \J~b~t.lf1 f ll (Er,Er vqs)-1eJ~6'tln'!IUtJ ((Er,Er vq0)-fuzzy ideal) 'U€J'l S '11 

f bU'lJ~'l (Er,Er vqs)-1B~Gi.iflt.1li1'UUt.lbbG1~ (Er, Er vqs)-1B~G'l'U11li1'UUt.l'U€J'l S 



(v) -v:;b~t.Jf1 f ll (Er,Er vq0 )-R1B.ij-1B~6l1Jl"!IUl'J ((Er,Er vq0)-fuzzy quasi-
ideal) 'Uel\I S t\1 

(/*C'_,)A(C,. */)sf* 

(vi) -v:;b~t.Jf1 f ll (Er,Er vqs)-1B~6lJl11'.11'lJ1Ji'"UiJl'J ((Er,Er vq.,)-fuzzy interior 
ideal) 'UeN S t\1 

max{/(xyz),r}~min{/(y),6} G11V!foVJf11 x,y,zES 

(vii) -v:;b~t.Jf1 f 11 ( Er,Er vqs )-1B~6l~11'1Ul'.l..t11t.J1Ji'"Uul'.I (( Er,Er vqs )-fuzzy 

generalized bi-ideal) 'Uel\I S t\1 

max{/ (xyz ),r} ~min{/ (x),f (z ),6} G11V!foVJf11 x,y, z ES 

11 

(viii) -v:;b~t.Jf1 f 11 (Er, Er vqs )-1B~6l~1Ji'"Uul'J ( (Er, Er vq,5 )-fuzzy bi-ideal) 'UeN 

s tll f blJ'U~.:J (Er,Er vq,,)-~.:in~UV€Jt.JlJl'UUC.Jbb(;l:; (E!',EY vqs)-1ei~'1~11'1Ut.J~11mn'UUC.J 
'U€J'I s 

-v1mJv1lJt;r1:i.1 2.3.6 bb(;l:;·uv1Du111 2.3.8 b';il'Vfu11t1V1for1:i.J 2.3.6 blJtlmrubu'Vrn:~~bb'Vltl 

r = o bb(;l:; o =I 1mJ1~1':J,n:i: 2.3.8 bb(;l:;b';i1v:;1rf1m1:w~:w~t15'Vei.:i1ri';i.:i?l~1.:iveit.J1Jl''Uut.J'Uei.:i 
d ' 
n.:imtJmmm. 

' 
,, 

2.3.S !il.:iu 

2.2 ri, 2. bb!;1:;uv1~]1rn1 2 3.8 b';i1-;v:;1rf1m1:w~:w'W't15';i:;'V!11.:i 

b61H'lV€Jt.JlJl'UUt.J'lJiJ(il ( Er,Er vqs) bb!;1:;b"IJ!i1V€JCJ'U€J'l~'lf1~U !il.:id 
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(i) A bU'W~..:in1tJcJE:Jt1'UE:J'l s nl'imde:J CA bU'W (Er,Er vqJ )-~..:in1tJcJE:Jt1lJl'UUtl'U€J'l s 
(ii) A bU'W 1B~61sV1tJ'U€J'l s nl'imde:J CA bU'W ( E,, E, v qs )-1E:J~6lsV1tllJl'UUtl'UE:J'l s 
(iii) A bU'W1E:J~6l'U11'U€J'l s nl'imde:J CA bU'W (Er' Er vqJ )-1B~a'U11lJl'UUtJ'U€J'l s 
(iv) A bU'W1E:J~6l'U€J'l s nl'imde:J CA bU'W ( Er,Er vq,5 )-1E:J~a1.il'UUtl'UE:J'l s 
(v) A bU'W1E:J~amt11'W'U€J'l s nl'imrie:J CA bll'W(Er,Er vqs)-1B~61.f11t11'WlJl'UUtl'U€J'l s 
(vi) A b U'Wfl1E:J<ii-1B~61'U€J'l s nl'ie:J~E:J c A bU'W (Er' Er v qs )-fl1€J<ii-1B~a1.il'UUtl'U€J'l s 
(vii) A b U'W 1B~a~11..:iumii'11 D'UE:J'l s nl'imriB c A bU'W (Er' Er vqs )-1B~a~11..:iut1-

vf11tJ1.il'UUtJ'U€J'l s 
(viii) A bU'W1E:J~6l~'U€J'l s nl'imriB CA bU'W (Er,Er vqs)-1B~61~lJl'UUtl'U€J'l s 

v 

tie:Jt11.il'Uut1'Uul'l (Er, E, vqs) #1..:iu 

viq~~uvi 2.3.1 [1<1] 1~ S bU'W~..:in1tJ 

(i) S bU'W~..:imtJtJn~ 
' 

(ii) f * g = f /\• g ?f11t1foVJn (Er,Er vq,y)-1B~'1'U11lJl'UUtl f bb61~ (Er,Er vq6 )-

1B~'1sV1tllJl'UUtl g 'UE:J.:J S 

Vlr)~~'UVI 2.3.2[14)1~ S bU'W~..:in1tJ b~E:J'Wl'LJl'iE:J1tJdG'l~:lj61rl'W 

(i) S bU'W~..:imtJtJn~ 
' 

(ii) f *Cs * f = f* ?!11t1fovin ( E1 , Er v q 0 )-1B~a~11..:iut1vf11 tJ1.il'UutJ f 'UE:J.:J S 

(iii) f*Cs*f=f* ?!11t1-r'UVJn (Er,Er vqs)-1B~a~1.il'UutJ f 'UE:J.:J S 

(iv) f*Cs* f=f* ?!11t1fovin (E
1
,E

1 
vq5 )-mB<ii-1E:J~a1.il'UutJ f 'UE:J'l S 

Vlr)~~UVI 2.3.3[14)1~ S bU'W~..:in1tJ b~B'W1'Ul'iE:J1tJdG'l~:lj61rl'W 
(i) s bU'W~..:imtJ~.:ib:U.:ib~t11 

' 
(ii) f * f = /* ?!11t1-j'UVJn (E1 ,Er vq8 )-1B~'1lJl'UUtl f 'UE:J.:J S 



(1utJwmru) 

"'" UVIVI 3 

1 'W'lJ'Vld v:; n~11 ~ .:i~'Ul'lv'W m1~1 b u'Um11~ CJ \91111.:i bb?! \11.:i1:; CJ:; b 1mv111~CJ bbfi:; bbi:.J'W m1 

~1bU'W'l1'Ul'lf!B\11~.:i 1m.:im11~CJ bbfi:; bl"l~v.:iliv m1v111~CJ b\11CJli11CJf!:; bBCJ\111'1.:id 

" 3.1 oU'UlilB'lJnTa~1 LihJnTa1:ijc.i 

1 'U~'U l'lB'U m1~ 1 bu 'Uf111i~ m~ v.:i m1'il1 bb 'Un~ f1'1jru:; buvn:;'VB.:i~.:imill\11 CJ ~ -1v~fl1 n'llti' c.i 
' 

'l.!1:;f1€)'lJ hJ('\1c.i 5 ~'Ul'l€l'U~~1~t!J l?l.:id 

3.1.1 11m1:l-l'lJ'Vl'Llc.i1:l-l ?t:l-ltf~ 'Vlbl'ljD'lJ'Vl~b~c.i1n'lJb'1w11n'lluc.i ~.:in1t1 bbfi:;~.:in1t11n'lluc.i 

3.1.2 vl1f111?!~1'l'lJ'VlUCJ1:l-J~b~CJ1oLJ€l'ltl'lJb'lll'l8€JCJlJl'lJUCJ~blJ'UUCJvi'11'l.!'V€l'l (Er, Er vq6 )-

~.:in1'l.!8vCJlJl'lJUt.J (Er,Er vqc5)-1v~f!.if1CJlJl'lJUCJ (Er,Er vqs)-1B~fl'V11lJl'lJUCJ (EY,EJ' vqc5)-

1v~fl~11.:Jtlt.Jvi'11'l.!1n'1JUCJ (Er, E1 vqs )-1v~fl~lD'lltlCJ (Er, Er v% )-mB~-1v~fllD'VUCJ 
(Er, Er vqs )-1v~flil1t.J 1'WlJl'lJUCJLbfi:; (Er, Er vq6 )-1v~fllJl'lJUCJ'V8'l~'lf11'll 

3.1.3 ?1~1.:i'VJti'ljD'lJ'Vl'Vl~mbfi:;~1bu'Um1Vi~vt1 

3.1.4 Viv11ru1'lJ'Vl bb'Vldnffi('\'11n'Vlti'ijD'lJ'Vl'V!~n 
" 3.1.5 b~CJ'lJb~CJ.:JoLJB:l-lf!YJ.:i111:1J\11 ~Vim'i bbfi:;~1?1v11L~m1CJnu 

" 

ivoo::'tlEJ~ 

fh1m·a.11'U 
l---,----,--~--r--~-,----,--~--r--~--.--1tl~uth::1nw 

1 2 3 4 5 6 7 8 9 10 11 12 

2561 11m1:l-l'lJ'Vl'LlCJ1:l-J ?t:l-ltf~ 'Vlbl'ljD x x x 20 

'lJ'Vl bbfi:;'lJ'V]fl11:l-JVJbnCJ1n'lJb'lll'l 

1n'llti'CJ ~.:im'l.! bbfi:; 
' 

2561 v11m1?1~1.:i'lJ'VlUCJ1:l-!VJLnm.Uv.:i 

n'lJ b'll\918 vCJ1n'lluCJ~ b lJ'Uu CJvi'11 'l.! 

'VB'l (Er,Er vqs)-~.:in1'l.!8vCJ 
lJl'lJUCJ (EY,Er vqc5)-1v~f!.if1CJ 

lJl'lJUCJ (E)',E)' vqc5)-1v~fl'V11 

x x x 20 



lJl'lJUCJ (E7,Er vq8 )-1€l~G1~ 
11-:iuC.Jvf1 hJ1il'lJii'CJ 

(E1,Er vqs)-1€l~G1~lJl'lJUCJ 

(Er,Er vq8 )-fl1€l6iJ-1€l~G1lJl'lJ 

UCJ (E1 ,E1 vq,,)-1€J~G1.fl1CJ1'U 

lJl'lJUCJ (E1 ,E
1 
vqs)-1€l~G1 

lJl'lJUtJ'U€l-:i~.:irwtJ 
q 

2561 '1~1-!l'Vlt]'l'f~'U'Vl'Vlii' nbbG1:; 

1'11 b -Wu Fn 'Jf1'1'iltJ 
'U 

2561 fl'il1'Jrul'U'Vlbb'Vl'Jn~1M'U'il1n 

'Vl']'l'f~'U'Vl'Vlii' n 

2561 

14 

iuoo::inH 
li\Jff'l'n.Jl\J 

C---r---,------,--,--.---r---,------,--,--,---r---i lJ~\.l\.h::J.J1N 

1 2 3 4 5 6 7 8 9 10 11 12 

x x x 20 

x x x 20 

x x x 20 

100 



4.1 f'l11:1..1'111 

col 
U'Vl'VI 4 

m~'illbb'Un-an~runuvn::;'UB\l~.:im'\.J'Uu\91~~1ri'f11'i)Tu1'U 5 'Uu\91FiB ~.:imtJtJn~ ~.:imtJtJn~'1J~'lm11 
'I o~ 'I 'I '\I 

~.:imtJtJn~mCJ b ~.:imtJ~.:ib:S.:ib~CJ1m1::;mtJ 
' ' ' 

rl1V!'U\91b'li Li bllm•1w1cJBtJ'UB\I [O, I] zj\I liil >I b'W~loLJBdb'HiJ::;bb'W::;i.11 Li-~.:in1ucJBtJ 
1il'UU CJ'U B\I ~\In 1u zj\I b lJ 'WU CJvi'11 U'UB \I (Er' Er v q s )-~\I n1u cJ B CJl Jl'UU CJ ~~Bil tl'1J 1 '1i?lii'\.rn ~ 
~lrlill'UB\I Li -~.:im'lJcJBCJlJl'UUCJ 

~ ' 

'UV1Ut11:1..l 4.2.1 1 'Ii f blJm•1w1cJBCJlJl'UUCJ'UB\l~\ln1tJ S b'1Hr1cJBCJ S[f; Li] 'UB\I S umiil?l.:id 

S[f;Li] = { x E s1 f(x) ~ sup(Li) V!~B f(x) E Li V!~B f(x)::::; inf(~)} 

'li'ml:nnl'l 1 'Ii f bll'Ub'lll?lcJBCJlil'UUtJ'UB\l~\ln1u S fll ~ = (y, 6), ~ = [y, o), ~ = (y, o] V!~B 
Li=[y,6] bb~l S[f;~]=S 

uV1ilt11:1..1 4.2.21 'Ii f bll'Wb'lll'lc!BCJ1n'Ui.TCJ'UB.:i~.:in1u s umm'lll'lcJBCJ1n'UuCJ / 11 bbGi::; f~ 

'UB\I S 111.:id 

.f" (x) --{max {min { f(x), sup( Li)}, inf (Li)} ;x E S[f;Li] 
sup(Li) ;x ~ S[f;Li] 

~1V!~'1J'Vlf1'1 XE S 

() {
max{min{f(x),sup(Li)},inf(ii)};xES[f;Li] 0 v 

ft-, X = ?11V!'l'1Jl'Jf1'1 XE S 
inf (ii) ;x ~ S[f;Li] 
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u'VliJt.J1:1J 4.2.3 1M' f bb~~ g blJ'Wb'1i\flcJe:rnin'U11CJ'Uu.:i~.:ifr~tJ s tlt.J1ii f s"' g il1~u\11A~u.:i 
n Ub~ €J 'U hwi €J 1 tJ d 

(\Ix E S)(x E S[g;~] ~ min{/(x),sup(~)} s max{g(x),inf(~)}) 

U'VJUCJ1:1J 4.2.4 n1Vl'Wt111M f bb~~ g blJ'Ub'1i\flcJut.Jin'Ut1CJ'U€l'l~'ln1tJ s tlCJ1lJ f =ti g fl1 
~€l\11Fl~€l'ltlUb~€l'U 1'Ul'iu1 ud 

(\Ix E S)(x E S[g;11] ~ fti (x) = g"' (x)) 

fl:wu~ 4.2.1 1M' f, g bb~~ h blJ'Ub'1i\flc!ut.Jin'U11CJ'Uu.:i~.:in1tJ S .Vum1iil'iu1tJdblJti"il~'l 
(i) il1 f s g bb~~ gs"' h u~1 f s"' h 

(ii) fl1 f = g bb~l f =ti g 

n1':iW~'1tl (i) ~m.J~11 f s g, gs"' h bb~~ x E S[h;11] "il~11ii'11 

max{h(x),inf(i1)} ;:c: min{g(x),sup(~)} 

" v1.:itru f s"' h miivfo.:im'l 
;:c: min{f(x),sup(l1)} 

(ii)~lJlJ~ f=g bb~~ xES[g;~] "il~11ii'11 f(x)=g(x) ~.:iM11 fti(x)=g"'(x) o 

1umru~bb'Vl'W 11=(y,6), 11=(y,6], 11 = [y, 6) 'Vl~u L1 == [y, b']1uuvrl1trnJ 
4.2.3 bb~~u11~Jtm1 4.2.4 b'l1"il~11ii'm.J'\J~l'iu1tJd 

·cu.1lli\ 4.2.2 rl1Vl'Wl?l1'!X f bb~~ g blJ'Ub'1i\flc!ut.Jln'Ut1CJ'Uu.:i~.:in1tJ S il1 11 == (y,6), 

f1=(y,6], f1==[y,6) 'Vl~u L1==[y,6] bb~lb~u'W1'Ul'iu1tJdblJ'W"il~'l 

(i) f 6 = /6 = f' 
(ii) f st> g nl'im~u f's g' 

(iii) f=dg nl'im~u f'=g' 

m"aw~'1tl ~iiii~11 f1 =er, o), f1 =er, o], f1 = [r, o) 'Vl~u f1 = [r, o] "il~11ii'11 
sup(f1)=o, inf(f1)=r bb~~ S[f;f1]=S[g;11]=S 

(1) "il~bb~\1l'll1 / 6
=16 = f' 1M' x Es "il~11ii'11 x ES[/; f1] bb~~v111V!Lvll1 

f 6
(x) = max{min{f(x),sup(f1)},inf(l1)} 

= max{min{/(x),6},y} 

= f'(x) 



vYnf ti /ti = fti = /* 

/Jx:) = max{min{/(x),sup(.1)},inf(.1)} 

= max{min{/(x),S},y} 

= /*(x) 

(ii) b~B-:iv1n sup(.1) = s, inf(.1) = r bbri~ S[/;.1] = S[g;.1] = s vh1mv111 

f ::;_ti g <=> min{/(x), sup(.1)} ::;_ max{g(x), inf(.1)} ~1V!foVJf1'1 x E S[g; Li] 

<=> min{/(x),S} ::;_ max{g(x),y} ~lV!foVJn'l x ES 

I .< • <=> _ g 

(iii)(=>) 6'1jJjJ~11 f =11 g uri~ x ES v~1v111 x E S[g;.1] #l-:iifti1~t1 (i) ~-:i1v111 
/* (x) = fti (x) = gti (x) = g • (x) 

#),nf ti f* = g • 

(<=)6'1jjjJ~l1 /*=g· bb61~ XES[g;.1] #l\lifti1~tJ(i)~-:i1v111 

h,(x) = /*(x) = g'(x) = g 11 (x) 

{
sup(.1) ; x EA 

(CA)ti(x)= inf(.1) ;x'lA ~1V!foVJf1'1 xES 

"' < 1 ,, ~I ' d • I 1 " ' ' 1· I nTS'V'l~"il'LI VI A butlb'1Jl'lt1Btl'UB'lf1\lf1~u s bb61~ x Es '\)~ml x E S[CA;.1] 1'11) ub'j11J~ 
Ylvl'jb!JlBBflbUtl 2 mru#l-:i'if 

mruii 1 6'1jjjJ~l1 x E A '\)~ 1vl11 c A (x) = I o~if ti 

(CA )11 (x) =max {min{CA(x), sup(.1)}, inf(.1)} 
= max{min{l,sup(.1)},inf(.1)} 
= max{sup(.1),inf(.1)} 
= sup(.1) 

mruVi 2 6'1jJjJ~l1 x fl A '\)~ 1v111 CA ( x) = 0 o~if ti 

(CA )11 (x) = max{min{CA(x), sup(.1)}, inf(.1)} 

= max{min{O,sup(.1)},inf(.1)} 

= max{O,inf(.1)} 

= inf(.1) 

17 

0 



(i) A== B 

(ii) CA =::d CH 

(iii) cli == d cA 

;xEA 

; x it A 

n1'ath'l~tl 1'11 A bb'1~ B blJ'Ub'1l\PlcJei'1Je:i'l~'lmtJ S '1~1~11 
" ' 

0 

vie:i 1LJb'J1'1~bb'W~U1b'1l\PlcJe:JCJlJl'1li!CJ'1J€J'l~'ln~LJzj-:iblJ'Wi!c.rvi'11LJ'1Jm (Er, Er v 1icJ )-fi'ln~LJ cJe:iCJ 
lJl'1li!CJ'1J€J'l~'lnJLJ 

' 

18 
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( L'.1-fuzzy subsemigroup) 'UeN S il1 f ?1€ll'lfl~€Mrl'Ub~€l'l.J1'Ul'iei1tJd 

(Vx,y ES)( xy E S[f;L'.1] ~ max{f(xy), inf(L1)} ~min {f(x),f (y),sup(L1)}) 

l'i'1e.i~1.:i 4.2.1 nlvt'l.Jl'l 1 ~ S = {a, b, c, d} bb~~nT~~1biJ't.JnTw11mfl " * " 'U'l.J S lm.1iJE.11:wlil-:id 

* a b c d 

a a a a a 
b a a a a 
c a a a b 

d a a b c 

\J~M11 S bU't.J~-:in~tJmtJ1tilm'i~1biJ't.JnTw11mfl "*" ~ei1tJmiJtJ1m'IJl'l~Bt.11il'IJ'Llt.1 f 'UB'l 
s bl'ltJ 

J (a)= 0.4, f (b) = o.6, f(c) = o.5, f (d) = o.3 

n1vtul'l1~ L1 = {0.3,0.5,0.6} 'IAl'U11 J bi'Ju L1-~-:in~tJveit.11il'IJ'Llt.1'Uei-:i s bbl'i'IAltJ11 J hM'Ju 

( E 0 3 , E 0 3 v% 6 )-~-:in~tJVBtJlil'IJUt.J'UB'l S b'IAl'ild1 

max{! ( b * c ), 0.3} =max{! (a), 0.3} 

=0.4 

<0.5 

=min {f(b),f(c), 0.6} D 

\!1n't1'v1 T11J 4.2.s bb~~bdei b'i1n1111u1'11~ L1 = (y,o),L'.1 =[r,o),L'l = (y,o] 111~ei 

fl= [r,oJ \J~'IAltJ'J°1bu1cJeit.11.t1'1J'Llt.1 f 'Uei-:i~-:in~tJ s bU'W L'.1-~-:ifl~tJ8eit.11.t1'1J'Llt.1'Uei-:i s 
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max{f(xy),r} 2 min{f(x),f(y),6} 611vifo x,y ES 

ifuf1ei I bU'L! L1 -M,rn1tJcJm.11il'UUCJ'UeJ'l s n\ilm~ei I bU'L! (Er' Er vq,, )-M-:in1tJcJeiCJ1il'UUCJ 
'Uei-:i s 1'1-:itlu b 'a1~-:i~1:1.JT:rn~'atJ1vi'11 L1 -M-:imucJeiCJ1il'lluCJ'Uei-:iM-:imtlblJt1umZ11 tl'Uei-:i 

' ' ' 

'VltJ~~u'VI 4.2.1 1~ f blJu L1-M-:in1ucJeiCJiil'UuCJ'Uei-:iM-:in1u s bb'ft~ n bUtlb'(Jl'lcJeiCJ'Uei-:i L1 

zj,:i S[f;O] ~ S[f;L1] bb'fl~ Jn/> I -;,i~1~11 f bUt1 n-M-:in1tJcJeiCJ1il'lluCJ'Uei-:i s 
nTa~~'1tl1~ x,yES bb'ft~ xyES[f;Q] -;,i~1vl11 

sup(L'1) 2 sup(Q), inf(Q) 2 inf(L'1) bb'ft~ xy E S[/;L'1] 

btiei-:i-;,i1n J buu L1 -M-:in1ucJeiCJ1il'lluCJ'Uei-:iM-:in1u s ~-:iv\'11m~11 
max{/(xy),inf(Q)} 2 max{/(xy),inf(L'1)} 

~fo1u f blJu n -M-:imucJeiCJ1il'lluCJ'Uei-:iM-:imu s 
' ' 

2 min{/(x),f(y),sup(L'1)} 

2 min{/(x),/(y),sup(Q)} 

11 " 1 1" .. , .. 1 .. v "" l.L' 1 'iJ~ (9)'!.J'VIL'Vl':;1l ,Jr . l 'Vl'L!'Vl 

0 

U'Vlbbmn 4.2.1 r\'1vit1(9)1~ f bUt1 (Er,Er vqs)-M-:in1tJcJeiCJiil'lluCJ'Uei-:iM-:in1tJ s -;,i~1~11 f 
blJu L1-M-:in1ucJeiCJ1il'lluCJ'Uei-:i s 611vifob'(Jl'lt1eiCJhJ11-:i L1 'Uei-:i [r, 6] 

m-a~~li!tl 1 ~ L1 bUtlb'(Jl'lcJeiCJ'Uei-:i [r, 6] -;,i~ 1iil11 

sup[y,6] = 6, in11r,6J = r bb'ft~ S[f;L1] ~ S[f;[y,6]] = S 

btiei-:i-;,i1n f bU'W ( Er,Er vq8 )-M~n~1JVtJtJltl'(JUtJ'VenM~n·ru S ~-:i1~11 f bU'W [r,6J-M~n~1JfitJtJ 
1tl''(ji1tJ'VtJ~M~n~u S btiei-:i-;,i1n /L1/>1. L1~[y,6]. S[f;L1]~S[f;[y,6]] brn~1(9)CJ'Vl~~~u'Vl 

0 

'VltJ~~u'VJ 4.2.2 '11 f bb'ft~ g blJt1 L1 -M-:in1ucJeiCJiil'UuCJ'Uei-:iM-:in1u s bb~1 J /\ g blJt1 L1-
M-:imucJeiCJ1il'UuCJ'Uei-:i s 

' 
,, n1'a~~'1tl ~:l.J:!.J~ X, y E s bb'ft~ xy E S[f /\ g; L1] b 'al'iJ~bbCJfl'W'iJl'atl.n 2 mrul'l-:iu 
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max{f(xy), inf(~)}::::: min{f(x),f(y),sup(~)} 

max{(/ Ag)(xy),inf(~)} = max{/(xy),inf(~)} 

::::: min{! (x ),f (y ),sup(~)} 
::::: min{(/ Ag)(x),(f Ag)(y),sup(~)} 

max{(//\ g )(xy ),inf(~)}::::: min{(//\ g )( x),(f /\ g )(y ),sup(~)} 

0 

b'Llfl'HlJ~b'HW'11'H\J1 ~ = [y,o] b'Ll'Vltj1.'f~'U'VI 
'1~ 1vi'u'Vlbb 'Vl'rnl'ie:J 1 ud 

4.2.2 bbfl~ H'u'Vlbb'Vl'jfl 4.2.1 m 

U'VILL'Vl'afl 4.2.2 fll f bbfl~ g bD'Ll (Er, Er vqJ )-~\lfl'lUcJe:JtJl.ti''VU!'J'UeJ\l~\lfl'lU S bbfl1 

f /\ g bD'Ll (Er, Er vq,y )-~·!lfl'lUcJe:JtJl.ti''UU!'J'UeJ\I S 

m-a~~'iiltJ ?!:1J:1Jt1 f bbfl~ g bD'Ll (Er, Er vq,). )-~.:in1tJcJe:JtJl.ti''VU!'J'UeJ\l~\lfl'ltJ S vfoXuhwuv1 

bL\il'lil (j 2 1 ~.:i1v111 f bbfl~ g bD'Ll [r,o]-~.:in1tJcJe:JtJl.ti''UU!'J'U€1\l~\lfl'lU s u~i1'Ll11il!'J'Vl~~·~1~ 

uv1 'i.22 v111mvi'11 f Ag bll'Ll (r,o]-~.:in1tJcJe:JtJl.ti''Vu!'J'U€1\I S bbfl~b~€1\1'11fl sup[y,o] = o, 

inf[y, o] = r bbfl~ S[/ /\ g; [y, o]] = s ~.:i1v111 f /\ g bD'Ll (Er' Er vqJ )-~\lfl~UcJe:JtJl.ti''UU!'J 

0 

U'Vl~.:i 4.2.1 fll f bD'Llb</ll?lcJe:JtJl.ti''VU!'J'UeJ\l~\lfl~U s bbfl1 /11 bD'Ll ~ -~\lfl~UcJe:JtJl.ti''VU!'J'UeJ\I 
s nl'im~e:J !"' bll'Ll~·:in~tJcJe:JtJ1.ti''UutJ'UeJ.:i s 

m-a~~'iiltJ (=>)b-M' x,yES '1~1vi'11 xyES[f"';~] b~€1\1'11fl /"' bll'Ll ~-~.:in~tJcJe:JtJl.ti''Uu!'J 
'Ue:J\I s '1~ 1v111 



ft, ( ~v) =max {ft, (xy ), inf (Li)} 

2 min {ft, (x ), ft, (y ),sup( Li)} 

=min {ft, (x),ft, (y)} 

( ) ~ ' ft, .;'1 d • I ' ~ v v 1 .., d t, <= ?l:u:um1 bu'Un-:in1 ut.IBt.ldfl'U'Ut.l'lJeN S bbf!:; VI x, y ES '1J-:i xy E S[f ; Li] 

max{ft,(xy),inf(Li)} = ft,(xy) 

'Vl'J~~uv1 4.2.3 ~1 f dJ'Ub'1ll'l8eit.11.!l'U'l!t.1'Vei-:i~"n1u s ufl:: ft, dJ'U Li -~-:in1u8eit.11.!l"lJ'l!t.1 
'Vei-:i s uA1 f blJ'U Li -~-:in1u8eit.11.!l"lJ'l!t.1'lJeN s 

ft,(xy) =max {min { f ( xy ), sup( Li)}, inf (Li)} 

ft,(xy) 2 min{/6 (x),f6 (y)} 

l'iei1umv::ut.1n'Wv1'HW1A1'VB-:i min{ft,(x)J6 (y)} eieimlJ'U 2 mru\il-:il'iei1ud 

max{f(xy),inf(Li)} 2 max{min{f(xy),sup(Li)},inf(Li)} 

D 
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=P\xy) 

~ fti(x) 

max{f(xy),inf(il)} = f(xy) 

~min{! (x ),f (y ),sup( il)} 

max{! (xy ), inf (il)} ~max {min {f (xy ),sup(il)}, inf (il )} 

~J\x) 

=max {min {f (x ),sup(il)}, inf (il)} 

~ min { f ( x), sup ( il)} 

~min {f (x ),f (y ),sup(il)} 

max{f(xy),inf(il)} ~ min{/(x),/(y),sup(il)} 

23 
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1'W'IX1'1Jeidb'i1\l:::bb'W:::tl1 ~-1ei~i;i<if1t.11il'1Jut.1 ~-1ei~mn11.ll'1Jut.1 ~-1ei~i;i1il'1J'Llt.1 ~­
fl1B'1i-1ei~i;i1il'1Jumbi;i::: ~ -1€J~(;l.fl1CJ1'W1n'1JUCJ'U€J'l~'ln~'\.Jzj.:iblJ'WUCJ~% .. hm.:i (Er' Er vqJ) -1ei~i;i<if1tJ 
ltl'lJUtJ, (E ,E vqs)-1€J~(;l'U11ltl'1JUCJ (Ev,E vq6 )-1€J~(;lltl'1JUCJ, (E ,Ev vqs)-fl1€J'1i-1€J~(;l r r , r r , 

ltl'lJUmrn::; (Er' Er v qJ )-1€J~Ml1CJ 1 'Wltl'1JUCJ 1'11:WGl11'l'U \!1m!m'i1\l:::'il'1bb'Wf1~f11jru::;m'V'n:::'U€J'l 
~.:im'\.J'\.Jn~ ~.:im'\.J'\.Jn~mt.11'Wbbi;i:::~.:im'\.J~.:ib:U.:ib~m 1vm 1'lib'IJl'l~Bt.11n'1JUt.1'1JtJA ~ ' ' ' 

(i) \l:::b~t.Jn f 11 ~ -le:i~i;i"ll1tJ1Ji''IJUtJ (ti-fuzzy left ideal) 'U€J'l S t11 f ?l€JAfl~€J'l 
fl'\Jb~B'W1'1J~eih.Jtl 

(\ix,y E S)(y E S(f;~] v xy ES[/;~]~ max{f(xy), inf(~)} 2 min{/(y),sup(~)}) 

(ii) \l:::b~t.Jn f 11 ~ -1B~'1'li111Ji''liutJ (~-fuzzy ri~ht ideal) 'UB'l S t11 f ?lBAfl~B'l 
fl'\J b~ €J'W 1 'U~ €J h.Jd 

(\ix,y E S)(x E S(f;~] v xy ES[/;~]~ max{f(xy), inf(~)} 2 min{/(x),sup(~)}) 

(iii) \l:::b~t.Jn f 11 ~ -1B~'11Ji''IJUtJ (~-fuzzy ideal) 'U€J'l S t11 f blJ'W~'l ~ -1ei~i;i-5'1C.1 
iil'VU'mbi;i::: ~ -1ei~i;i'U11iil'1JuC.1'1J€J.:i s 

'lie:i61'·nn"11'Wmrubb'Vl'W ~=(r,J),~=(r,JJ,~=[r,J) Vl~B ~=[r,c5] 1'W1Jv1fon:u 'L'i.1 

b 'il\l::: 1vi''lJ'v11J2rn1 Yi'WVi 

mJu~ 4.3.1 t11 f blJ'W ~ -1B~i;i<if1C.1('1l11)1n'1JUCJ'U€J.:i~.:im'\.J s bbi;i::: n blJ'Wb'IJl'l~BCJ'UeN ~ zj.:i 
' ' 

vh1mvi' S[/; OJ~ S[f; ~] bbi;i::: In!> I bb~l f blJ'W n-1€l~i;i<if1C.1('1J11)1n'1JUC.l'UB'l S 

f11'fVl~"iltJ m.J:w~11 f blJ'W ~ -1€J~i;ii1C.11n'1JUCJ'U€J'l~.:in~tJ S 1 ~ x, y ES zj,:i xy ES[/; Q] 

V!~B yES[f;Q] \!:::11'111 xyES[f;~] V!~€J yES[f;~] bU€J'l\J1f1 sup(~)2sup(Q), 
inf(O) 2 inf(~) bbi;i::: f blJ'W ~-1B~i;ii1C.11i1'1JuCJ'UB'l'UB'l s ~.:ivh1mv111 

max{/(xy),inf(Q)} 2 max{/(xy),inf(~)} 

2 min{/(y),sup(~)} 
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~-:iJ'U f bU'U n -li:i~~<if1CJ1J1'1Jt!CJ'tleN s 
:::=:: min{f(y),sup(Q)} 

1'Un'HU "rli f bU'U ~ -1e:i~~'1J111J1'1JUCJ'1J€M S bb~::; Q bU'Ub'lfl'l~BCJ'tle:i-:i ~ zj-:iv\'1h'l'11'1 

S[f; Q] ~ S[f; ~] bb~:; /n/ >I bb~1 f bU'U n-1e:i~~'1J11lJl'1JUCJ'1JeJ-:i s ",r'\.J G'llJJTrn'W~~tl 
0 

1'Umru~ ~ ~ [y,b'] bb~::;f11'~1'i1011·1}ii '1.3.1 b~l'V'l'Ull ~n (Er,Er vq,,)-1e:i~~<if1CJ('ti11) 
1Jl''1Jt!CJ'1Je:i-:i~-:innJ s bU'U ~ -1e:i~~<if1CJ('1J11)1Jl''1Jt!CJ'tle:i-:i s e:i~1-:ibnmJJu'Vln~uhMJ'U~~-:izj-:i~::; ' 

f(x) = 

0.2; xE{2n+I/nENu{o}}, 

0.4; xE{2(2n+I)/nENu{o}}, 

0.3; xE{4(2n+I)/nENu{o}}, 

0.5; xE{8(2n+l)/nENu{o}}, 

0.9; xE{l6(2n+l)/nENu{o}}, 

0.8; xE{32n/nEN} 

1~ ~ = {0.2,0.5,0.6,0.8} b~1°V'ju11 f bU'U ~-1e:i~~<if1CJ('1J11)1Jl''1JUCJ'1Je:i-:i N bbl'i 

°V'j'lJll f hh-\J'U (E02 ,E02 vq08 )-1e:i~~<if1CJ('1J11)lJl'1JUCJ'1JB-!I N b°V'j~1d1 

max{/((2)(2)),0.2} = max{/(4),0.2} 

= 0.3 

< 0.4 

= min{/(2),0} 0 

1'UG'IJJ't'J~l?ie:i1 tJ b ~i~::;'W~1~ru1m1JJ~JJ~'U6u1-:itJ~::;m~~::;vd1-:i 1e:i~~i1 CJ( '1111) bb~:; ~ -
1e:i~~<if1CJ('1J11)1Jl''1Jt!CJ'1Je:i-:i~-:imtJ 

q 
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., nT~W~'1tl (~) ?1:u:u~11 A bth..11ei~61.if1t.J'1JD-:J S bb61~1~ sup('1) == o bb61~ inf('1) == r v'\'-:ii.1'U 

1\ilt.J?l:UD~ 2.3.3 (ii) ~-:ivh1V11~11 CA LlJ'U (Er, Er vq6 )-1D~61.if1v1A''Ui.1t.J'1JD-:J S il'uFiei CA 

LlJ'U [r, o] -1ei~61.if1v1A''Uuv'Vei-:i s L~ei-:i'\11n 1'11>1, '1 i;:;;; [r, o], srcA; '1 Ji;:;;; src A; [r, o]] 

bb61~ 1\ilt.J?l:u'\J~ 4.3.1 ~-:i 1~11 CA blJ'U '1-1ei~61.if1v1.il'Uut.J'VD-:J S 

1umru "ih A LlJ'U1ei~61'1J11'1Jei-:i s LLGi'1 cA LlJ'U '1-1ei~61'1J111A''Uuv'Vei-:i s" ~'LI 
?!1:1J1~t:!Vl?!'il'U1~Vh'UD-:J l~t.J 1rl'U 

" 

., 
CA(a)==l bb61~ saES==S[CA;'1] u~U'U 

(CA)t.(sa) == min{max{CA(sa),inf('1)},sup('1)} 

2: min{min{CA (a),sup('1)}, sup('1)} 

== min{l,sup('1)} 

== sup('1) 

1'Umru "t11 cA blJ'U L'l-1ei~61'1J111A''Uuv'Vei-:i s bbGi'1 A bU'U1ei~61'1J11'1Jei-:i s" ~'U 
?!1:1J1~t:!Vl?!'il'U1~Vh'U D-:J b~t.11 rl'U 

" 

!iU.JU~ 4.3.31~ f blJ'Ub61llilVDt.JlJl'UUt.J'VD-:J~-:in1tl S b~D'U1'Vl'iei1tlifblJ'U'il~-:i 

(i) f11 f blJ'U L'l -1D~61.if1v1J1'Uut.J'1JD-:J S bbGl1 Cs c• f :<:;"' f 
(ii) f11 f bll'U L'l -1D~61'1J11lJl'UUt.J'1JD-:J S bb~1 f ° C

1
. :<::;"' f 

min{(C\ o f)(x),sup(,1)} > max{f(x),inf(,1)} 

'il~ 1~11:LJ a, b E S zj-:i·vh 1 V11~ x == ab bl61~ 

min{f(b),sup(L'l)} > max{f(x), inf('1)} 

D 



27 

max{f(x),inf(fl)} = max{f(ab),inf(fl)} 

2 min{/(b),sup(fl)} 

> max{f(x),inf(fl)} 

0 

lilB 1 t!v:m'LJ:;'l111m-:i?1~1-:i~ blJ'Wi1CJYi'11 t!'lJB'l (Er, E7 v q s) -fl1€l~-1B~611.il'tliJCJ'lJ€l'l~-:Jn~tJ 

U'Vlut.m.1 4.3.21,X f blJ'Wb61ll'lciBCJ1.il'1liJCJ'lJB-:J~-:in~tJ S v:;b~CJn f 11 fl-mei.ij-1ei~"1.fi''llt1t.J 
(fl-fuzzy quasi-ideal) 'lJB'l S '11 (C1. 

0 f) /\ (/ ° C.
1
.) ~~ f 

'li'ei~·:nm11'Wn-'H1:ibbVJ'W fl=(y,J),fl=(y,J],fl=[y,J) Vl~B fl=[y,6] 1'Wuvi1Jc.n:i.i 4.3.2 

b''j1v:;1~·~\mvr\h11J YJ'\.JVJ 

v1fft.J1/l~JCJ ll 4.3.l bb61:;1J1/itJfrl~J CU;J b'H\/'fUll Vin fl-1B~61'1f1CJ('lJ11)l.il'tliJCJ'lJ€l'l~.:JmtJ 
' ' 

blJ'W fl -fl1€l~-1B~611.il'1li1CJ bbl'ltJvin~tJ 1~ blJ'Wv~.:i 1l'lm i1'W 1~v1nl'l1Bci1.:ili1B 1 tJd 

0 a b c 

0 0 0 0 0 

a 0 a b 0 

b 0 0 0 0 

c 0 c 0 0 

f(O) = 0.9, f(a) = 0.5, f(b) = 0.4 bb61:; f(c) = 0.2 

bb61:;n1V1'Wl'l1,X fl= {0.2,0.5,0.9} v:;'V-jtJll f bU'W fl-fl1€l~-1B~611.il'tliJCJ'lJ€l'I S bbl'l f 1~blJ'W 

fl -1B~61oV1CJ1.il'1liJCJ'lJ€l'I S b wnd1 a E S[f; fl] bb61:; 



max{/(ca),0.2} = max{f(c),0.2} 

= 0.2 

< 0.5 

= min{f(a),0.9} 

1 ~ g bD'Wb61!1'1VBCJl.ti''lluCJ'1JeN S ~iJCJ1:1J 1viv 

g(0)=0.7, g(a)=0.6, g(b)=0.3 bb~:; g(c)=O.l 

n1V!t1vi1~ fl.= {O.l,0.3,0.6,0.7} v:;-wui1 g bD'W f\-f11ei<£1-1ei~~1.ti''1JuCJ'1JB'l S bbl'i g hM'Jt1 

L'1-1ei~~'1J11lJl'llUCJ'1JB'l S b'W'jld1 a, b, ab E S[g; fl.] bbG'I:; 

max{g(ab),0.1} = max{g(b),0.1} 

= 0.3 

<0.6 

= min{g(a),0.7} 
D 

a:uu~ 4.3.4 il1 f blJt1 fl.-mei<£1-1ei~~1Ji''lluv'1Jei'l~'ln~tl s u~:; n blJ'Llb61ll'ltleiv'1Jei'l fl. zj'l'Yl1 

1m!il S[f;Q]~S[f;L'.] bbG'I:; /n/>1 bb~1 f blJ'L! 0-f11B<£1-1ei~~1Ji''1JUCJ'1JB'l s 
'1" 11.11 d !"! ~1~.::i.vv m-aw~":il'W Vf x E S[f; Q] 'il:; vi11 x E S[f; fl.] bb~:;b1.JB'lv1n f but! li-fl1B61!- BV1~1i1'll'L!CJ 

'1JB'l S ~'lvll 1 m!il-J1 

max{/(x),inf(Q)} ::'.'.: max{f(x),inf(fl.)} 

~min{(/ o Cs /\ c.1. o f)(x), sup( fl.)} 

::'.'.:min {(fa C.1. /\ C8 o f)(x), sup(Q)} 
vi''lJt1 f blJt1 n -mei<£1-1ei~~1.ti''lluv'1Jei'l s o 

m-wu11 'Vln (E ,E vq,)-mei<£1-1ei~~ q y y { 

1Ji''lluCJ'1JB'l~'lmtl s blJt1 l\-mei<£1-1ei~~1.n'lluCJ'1JB'l s eitJ1'lhnmwu'Vln~uhJblJt1v~'lzj'lv:; ' 
b~'Ll 11ii'v1nfii'1eitl1'lliiei 1 ud 
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1'11ei~1.:i 4.3.31~ S = {O,a,b,c} blJ'L!~'ln~LJmc.M1rn~1'11b'Ll'l.rn1''i'Vll.fl1fl "•" 1'1-:id 

0 a b c 

0 0 0 0 0 

a 0 0 0 0 

b 0 0 0 a 

c 0 0 a b 

/(0) = 0.7, f(a) = 0.6, f(b) = 0.3 bb~:; f(c) = 0.5 

bb~:;n1V1'Ll~ 11X ~ = {0.2, o.5, o.6, o. 7} ~:;~'U11 f buu ~ -mei~-1ei~~1.il'1J'Llt1'LJ1N s bbl'i1d.JblJ'Ll 

( E 0 2 , E 0 2 v lf o 7 ) -fl1fl~-1ei~~lJl'1J'LltJ'LJeJ'l S b~~1d1 

((/ * C\) /\(Cs* f))(b) =min{(/* C.J(b),(Cs * /)(b)} 

= 0.5 

> 0.3 

=/*(b) D 

1m'l~0~1'iei 1LJ m~:;'W~1~ru1m1~~~~'LlB'U1.:iLJ~:;rn~~:;V1--J1.:i mei~-1ei~mb~:; ~ -mei~-

1ei~~1.il'1J'Llt1'LJ ei.:i ~.:i mLJ 
' 

m.Ju~ 4.3.s 11X Q blJ'Llb'll\il~Bt.1'LJei.:i~.:in~LJ s ~1i.J1°1ib'1l\il11.:i ~:;1iil11 Q blJ'Llri1ei~-1ei~mm.:i s 
n\ilmdei C12 blJ'L! tl -ri1ei~-1ei~~1.il'1J'Llt1'LJB'l S 

C12 blJ'L! (Er,Er vq,,)-fl1B~-1ei~~1.il'1J'l!CJ'LJB'l S if'Llfiei C12 blJ'L! [y,o]-fl1B~-1ei~~1.il'1J'l!t1 

'LJB'l s b~fl'l~lfl 1~1 >I, L'l <;;;; [y,o], S[C(!;tl] <;;;; S[CQ;[y,o]] bb~:;1~vmrt'.l&i 4.3.3 ~.:i1iil11 
C12 blJ'L! tl -ri1ei~-1ei~~1.il'1J'Llt1'LJei.:i S 

1,,' 2.:u ~:;ml 



max{C<!(x),inf(Li)} 2 min{(C<! a Cs /\C,1. oC<!)(x),sup(Li)} 

2 min{l,sup(M} 

=sup( Li) 

30 

D 

!iiei hJ-o;i::;mJ::;tl11m.:i?t11.:i~blJ'UUt.Jvi11i.J'UeJ'l (Er, Er v q s )-1ei~G'lmt.J1 'UlJl'lJUt.J'UeJ'l~'lflli.J 

uV1uv1:1.1 4.3.3 .1~ f bllm•1w18eit.Jiil'llut.J'Uei.:i~.:in1i.J s -o;i::;b~t.Jn f 11 Li-1u~amv1'U1n'lluv 

(Li-fuzzy interior ideal) 'UeJ'l S ti'1 f ?feJ\'lfl~eJ'ltl'Ub~eJ'U1'U!iiei1i.Jd 

(\Ix, y, z E S)(y ES[/ ;Li] /\ xyz E S[f; Li]---+ max {f (xyz), inf( Li)} 2 min{f (y), sup( Li)}) 

-U'u61.:iLni;i 1'Wmrubb'Vl'U Li= (y,6),Li = (y,6],L'l = [y,6) V1~ei Li= [y,6] 1mrv1;wcn:ll ru.3 

b"il'OJ::;hi\rv1i:lrrnJ 2. VJ'UVi 

0 a b c 

0 0 0 0 0 

a 0 0 0 0 

b 0 0 a 0 

c 0 0 a a 

1~ f bU'!Jb61l~8eit.J1il'1Jut.J'Uei.:i s ~ilt.J1&.J1"1t.J 

f(O) = 0.7, f(a) = 0.6, f(b) = 0.9 bbG'l::; /(c) = 0.3 

n1'V1'U"1 L ~ Li = {0.3, 0.4, 0.6, o. 7} -o;i::;'\"l'Ull f buu Li -1ei~amt.J1 'Ulil'llut.J'Uei.:i s bbvihlblJ'U 

Li-1ei~G'llJl'1JUt.J'lJeJ.:J S b'l"l"i1d1 a ES[/; L'l] bbG'l::; 
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max{g(cb),0.3} == max{g(a),0.3} 

== 0.6 

< 0.7 

== min{g(b),0.7} 
D 

6'1:1.JU~ 4.3.6 \11 f dJu li-1B~G1Jl1CJ 1u1.il'lJUCJ'iJti-:i~-:in~tJ S bbG'l::; Q dJm'1f!iltJBCJ'iJB'I L'i zj-:iv'i1 

1mvl' S(f;Q]~ S[f;L'i] bbG'l::; /n/>l bb~l f bU'W n-1B~G1Jl1CJ1u1.il'lJUCJ'iJB'I s 

n1'aW~'<iltl1~ x,y,zES zj~ X:VZES[f;Q] Vl~tJ yES(/;Q] "i)::;1vl'11 X:VZES[f;L'i] Vl~B 
y E S(f; L'i] b~B'l"illn sup(L'i)::::: sup(Q), inf(Q)::::: inf( ti) bbG'l::; f bV'W li-1B~G'lmt.J1u1.il'VutJ 

'IJB-:i S ~wh1vr'1v111 

max{f(xyz), inf(Q)} 2 max {f(xyz), inf(L'i)} 

2 min{f(y),sup(L'i)} 

2 min{f(y),sup(Q)} 

D 

1 umru~ L'i ~ [r, t5] bbG'l::;md'1oifr,i;u 4.3.6 bd'1'Vfu11 'I-Jn (Er, Er v q,,)-1B~G'lmt.J1 u 

1.tl'Vut.J•1rn'l~'lm'\.J s bllu li-1B~G'lmt.J1u1.tl'VU'CJ'IJB~ s BtJ1~hn!il1:1.J'Uvin~'Uhhuu"iJ~'lzj\l"i)::; ' 

f(x) == 

0.3; XE{J,3,5, ... } 
0.6 ; x == 2 

0.5 ; x == 4 

0.8; XE{6,8,IO, ... } 

1~ L'i == {0.3,0.8} bd'l'!Al'Ull f blJu li-1B~M1t.J1u1.tl'VutJ'IJti-:i N bbl'i'!Al'Ull f 1~blJu 
(E03 .E03 vq08 )-1B~G1Jl1CJ1'WlJl'1lUCJ'iJB'I N b'!Ald1d1 



max{/((1)(2)(2)),0.3} = max{/(4),0.3} 

=0.5 

<0.6 

= min{/(2), 0.8} 0 

1'lJ?!:IJD&iliiEJ1 tJ b'H\J:::Vi'IJT'H1Jlfl11:1J~:IJ'W''U5'lJ1\ltl'J:::fm'J:::vd1\l 1€J~flm CJ 1 'Ubbfl::: ~ -1€J~fl­
.f11CJ 1 'U1il'll'l1CJ'UEJ\l~\lmtl 

' 

n1'Jfl~<i!U ( =>) rl1Vl'Ul'l1t1 sup(~)= 0 bbfl::: inf(~)= y vl\IJ'Ubl'ICJG-IHlJ'~ 2 . .3.3 (v) ~'11Ji''J1 
cf bD'U (Er' Er v q,,) -1€J~fl.f11CJ l 'UlJl'1JUCJ'U€J\I s ii''U~€J cf b D'U [r' o] -1€J~fl.f11CJ l 'UlJl'lJUCJ 

'U€J\I s bd€J\l'il1n 1~/>l, ~c;:;;[y,o],S[CA;~]c;:;;S[CA;[y,o]] bbfl:::bl']CJi,1:lJ'l0JP fJ.3.6 ~'11v111 
c1 bll'U ~ -1EJ~flmCJ1'Uiil'll'l1CJ'U€J\I s 

(C1 )"' (xay) =min {max{C1 (xay), inf(~)}, sup(~)} 

?: min {min (C1 (a), sup(~)}, sup(~)} 

= min{l,sup(~)} 

=sup(~) 

0 

l 'UVl~'ij~'\JVI liiEJ 1 tJ b 'J1'\J:::~1 bb 'Un~n'ljru::; bil'Vn:::'UEJ\l~\ln~tJtJ n&\11'1 CJ ~ -1€J~fl<ii'1CJiil'lluCJ 
bbfl::: ~ -1EJ~fl'V111il'lluCJ 

'Vl'J~~'U'Vl 4.3.1 1t1 S bll'U~\ln~tJ b~EJ'U1'UliiEJ1tJd~mjflfl'U 
(i) S bll'U~\lmtltln&l 

' 

'U€J\I s 

32 



33 

m-a-Vi~\JU (i) => (ii) 1~ f LU'Ll ~ -1e1~fl<LJ111il'1Ji!C.J, g LU'Ll ~ -1v~fli1C.J::iil'1Ji!C.J<LJ€M S um~ 
xES[f Ag;~] 6'ld-Jd-J&l11 (f Ag)(x)==f(x) v111V!'1Jl11 xES[/;~] bLfi::;'OJ1f16'ld-Jl!~)j1'Ll (i) 

'0.)::;1(9)11 x == xax G1'1V!-ruu1~ a Es 'OJ1f1 r bU'Ll ~ -1€l~fl'U11lil'1Ji!C.J'U€l~ s LLfi::;G4:JUITT 4.3.3 

v111mJl11 f°Css, 6 f ~~Jti 

max{(/ Ag)(x),inf(~)} == max{/(x),inf(~)} 

2: min{(/ oCs)(x),sup(.1)} 

2 min{(/ o g)(x),sup(.1)} 

max{ (fag )(x), inf(.1)} 2: max{ min {f(xa), g(x)}, inf(.1)} 

==min{ max{f(xa ), inf(.1) }, max{g(x), inf(.1)}} 

2: min {min{f(x), sup(.1) }, g(x)} 
2 min{(/ Ag)(x),sup(.1)} 

l'ieihkn'OJrnC.Jn~'OJTrn.nri1 f(x) eieimuti 3 mru~~d 

inf(~) ==max{(/ Ag)(x),inf(~)} 
2 min{(/ o g)(x),sup(.1)} 

LLfl::;vh1mJl11 (f o g)(x) s, inf(.1) ~~iiti (fa g)
6 

(x) == (f A g)
6 

(x) 

mru~ 21~ f(x) 2 sup(.1) '0.)::;1Jl11 

max{(/ o g)(x),inf(.1)} 2: min{(/ A g)(x),sup(.1)} 
== sup(.1) 

LLfl::;v111mJl11 (/og)(x)zsup(.1) ~~J'Ll (fog)
6

(x)==(f Ag)
6

(x) 

mru~ 31~ inf(.1) < f(x) < sup(.1) '0.)::;1(9)11 

max{(/ o g)(x),inf(.1)} 2: min{(/ Ag)(x),sup(.1)} 
== (f I\ g )( x) 
==max{(/ Ag)(x),inf(.1)} 
2 min{ (fa g)(x), sup(~)} 

~~iiti (/ o g )(x) == (f Ag )(x) Lbfl::;v111m(9)11 (fog )6 (x) == (f Ag) 6 (x) 



'i11nm':lvhnrnnn·Hi'.1~ 1-3 rt1:!J1':iflrt~LJ1ti1'11 "il1 (f /\ g)(x) = f(x) LL~l 

(fog),., (x) =(/Ag),., (x)" bU'U'il~~ L'Umru (f /\ g)(x) = g(x) L':i1rt1m':lfl~~'il'U1ti1 

Li'Ub~CJltl'Utl'U (f /\ g)(x) = f(x) zj~vh1Vflti1'11 (fog),., (x) = (f /\ g),., (x) 

34 

~~'1m ':i1rt1l.J1':iflrt~LJ1ti1'11 f 0 g =,., f Ag 611V1foVJn ii-le.J~(;'l'lJ'J11J1'lJuCJ f Lb(;'!~ ii-leJ~(;'li1CJ 
1J1'lJUCJ g 'lJeN S 

(ii)=> (i) 1 i1 L bU'U 1eJ~(;'li1CJLb(;1~ R b U'U 1eJ~(;'l'lJ'J1'lJ€l~ s bl'lCJi.UJ1'i~1 4. 3.2 v111 V1'11'111 

c11 LlJ'U ii-1€J~(;'l'lJ111.!1'lJumL(;'l~ c,. LlJ'U ii-1€J~(;'li1CJ1.!1'lJuCJ'lJ€l~ s 11'1CJHi'rtiJl.l~Ji1'U (ii) bb(;'l~ 
1,,' 2.3.1 'ii~ 1'111 

b~m':l1Yl'i11':lnnmru~ ~=(r,o),~=(r,o],~=[r,o) Vl~eJ Li=[r,o] 1m1qwfruv1 
t1 .3.1 b':i1'il~ 1\ilV!flHlJ'U'l 2.3. l Vl'UVl 

l'iB 1 Db ':i1'il~ 1 i1~m.':fru:;wm:;'lJ€J~~~mLJL.Jn~11'1CJ Li -meJ~-1eJ~(;11J1''lJUCJ 
' 

'Vlq~~u'VI 4.3.21i1 s bll'U~~n~LJ b~eJ'U1'lJl'leJ1L.Jdrtl.J~(;'ln'U 
(i) S LU'U~~mLJL.Jn~ 

' 

n1'ati~\JU (i) => (ii) 1i1 I LlJ'U Li-fl1€l~-1€J~(;llJ1''lJUCJ'lJ€J~ s bb(;'l:; x ES[/;~] 
bl'lCJG'll.ll.l~Ji1'U (i) 11'111 x = xax cl1V1fo'U1~ a ES bb(;'l:;v111Vfll'l11 

max{f(x),inf(~)} ~min{(/ oC.1. /\ C.1. o /)(x),sup(!i)} 

::'.'.min { (/ o C\ o f)(x), sup( Li)) 
~min{ min{f(x), C.1.(a),f (x) }, sup( Li)} 
:'.'.: min{/(x),sup(~)} 

mruvi 1 1i1 inf(~);::: f(x) 'il~11'111 

inf(~) = max{/(x),inf(~)} 

~min{(/ oC.1. o /)(x),sup(!i)} 



v 

b'V'/'jl~Q~uu inf(~) 2 (f oC.1 o f)(x) m1~vh1m~11 

j~ (x) =inf(~)= (f o Cs o f)t. (x) 

mru~ 21~ f(x);::: sup(L'l) ~:;1~11 

(f o C\ o f)(x) 2 min{(/ oC\ o /)(x),sup(~)} 

;::: min{f(x),sup(L'l)} 
== sup(L'l) 

b'V'/'jl~Q:;Ju (f o C\ a f)(x) 2 sup(~) bb'1:;vh1m~11 

ft. (x) =sup(~)= (f 0 c,\ 0 f)t. (x) 

mru~ 31~ sup( ti)> f(x) >inf( ti) ~:;M11 

f(x) == max{f(x),inf(L'l)} 

2 min{(/ oC,1. c· /)(x),sup(~)} 

(f 0 c,\' 0 f)(x) 2 min{ (f 0 c,\ 0 f)(x), sup(~)} 

;::: min{f(x),sup(L'l)} 
== f(x) 

vY'llfu f ° Cs 0 f = .l f 

(ii)=> (i) 1~ Q blJ'LlmB~-lti~mreN s bb'1:;11'1m1uu~i 4.3.5 ~wh1'1'1'1~11 c
0 

blJu ~ 
-rn€1~-1€1~'11n'V'Lit1'V€J'l s ~'llfu11'1t1?1d.Jd.J~~1u (ii) bb61:;1:1~;1J'0i 2.3.1 ~'lvh1m~11 

<=;> IV) VJ'Llfi 
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uvrihm.1 4.3.4 1~ f blJ't.ib61J(l]cJe:Jt.Jlil'1lut.J'1J€M~\ln~tJ S 'il::b~t.Jn f 11 ll-b61JlilcieJl'J~\ltiJ'Yl1:: 
111•1fUl'J ( ll-fuzzy semi prime subset) '1J€1\I S th 

('<ix E S)(x E S[f;ll] v x 2 
E S[f;ll] ~ max{f(x), inf(ll)} 2 min{f(x2),sup(ll)}) 

'Vl{]~~'U'Vl~e:J 1 tJ b 'J1'il::n~11~\llln~ru:: bu'Vn::'Ve:J\l~\ln~tJtJn~mt.J 1 u hm L'l -1€J~f11il'1lut.J 
viq~~uvi 4.3.31~ s bUu~,rn~tJ b~Bu1'V~B1tJif~~d;Jfltl'U 

(i) S blJ'U~\ln~tJtJn~mt.J1u 

(ii) 'Vln ll -1e:J~f11il'1lut.J'V€1\I s blJu ll-b'll(l]cJe:Jt.J~\lbmn::1il'1lut.J q 

(iii) ft>. (x) = ft>. (x 2
) 61'1V1-r'U'V)n ll -1€J~fllil'1lut.J f 'VB\I S bbfl::61'1V1-rvv1 fl 'l x E S 

m'iYl't'J~i.r (i):::::;, (ii) 1~ f bl!u ll -1€J~f11il'1lut.J'1J€1\I s bbfl:: x E s zj\l'Vl11 ml'l x E su; L'l 1 '\11~€1 
x

2 
E S[f; L'l] 'il1fl~~~~.JFU (i) ~\lv\'11 ml'i'11 x = ax2b 611V1fo'U1\I a, b Es vl€1 1 Ub'J1'\J:: 

~'il1'Jru1mru~ x E S[f;L'l] l'i'1CJfl1'Jbbt.JflYl'iJ1"Jru1rl1 f(x) €1€JflblJ'U 3 mru(')\lif 

mruvi 1 1~ inf(L'l) 2 f(x) 'il::11'111 

inf(L'l) = max{f(x),inf(L'l)} 

= max{f(ax2b),inf(ll)} 

2 min{f(ax:\sup(ll)} 

b~'J1::u::tTu inf(ll) 2 f(ax 2
) bbfl::'Vl11ml'l11 ax2 E S[f;ll] (')\l~'U 

max{f(x),inf(L'l)} = inf(ll) 

= max{f(ax2 
), inf(ll)} 

2 min{f(x2 ),sup(ll)} 

mruvi 21~ f(x) 2 sup(ll) 'il::11'111 

max{f(x),inf(L'l)} = f(x) 

2 sup(ll) 
2 min{f(x 2 ),sup(ll)} 

mruvi 31~ sup(L'l) > f(x) > inf(ll) 'il::M11 

max{f(ax2 ),inf(ll)} 2 min{f(x),sup(L'l)} 

" 

= max{f(ax2b),inf(ll)} 
2 min{f(ax2 ),sup(ll)} 

b~'J1::u::'Llu f(ax 2
) = f(x) ~\lv\'11V111'111 

36 



max{/(x),inf(t..)} = max{/(ax 2 ),inf(t..)} 

2 min{f(x2 ),sup(t..)} 

'iJ1nm'J~'iJTm.nmru~ 1-3 ?11m'Jti?1'JtJ1M'11 
' 

max{/(x),inf(t..)} 2 min{/(x2 ),sup(t..)} 

1'wmru x
2 

E S[f;t..] b'J1?11mw~~'il'tnmirvhw€i'lb~tJlntJntJmru x E S[f;t..] zj,:iv'h1mti111 

max{f(x),inf(t..)} 2 min{f(x2 ),sup(L1)} 

111-:iSti~-:i?11tJ1ti111 f buti t..-b'111i18€1tJ~-:ibu'V'l1~1Jl''llutJ'1J€1-:i s 

37 

(ii)=:>(iii)1Vf XES 1timru~ x,x 2 ~S[f;t..] vh1mti111 f11(x)=f11(x 2 ) 1'1€11'\..Jm.JlJ~ 
11 x E S[f;t..] 'Vl~€1 x 2 

E S[f;t..] b~€i'l'il1n f bUtl t..-1€1~a1Jl''llumba~ t..-b'111'18€1tJ~'lbQ'V'l1~ 
1J1'1JutJ'1J€1-:i s 'il~ 1M'11 

max{f(x),inf(t..)} 2 min{/(x 2 ),sup(t..)} 

max{f(x 2 ),inf(t..)} 2 min{f(x),sup(t..)} 

1'1€11t!b'J1'il~~'il1'Jru1mru~ x E S[f;t..] MltJn1'JbbtJn~'iJl'Jru1ri1 f(x) €1€inbUtl 3 mrul?1-:id 

mru~ 1 1Vf inf(t..) 2 f(x) 'll~1M'11 

inf(t..) = max{/(x),inf(t..)} 
2 min{f(x2 ),sup(t..)} 

b'V'l'Jl~u~Sti inf(t..) 2 f(x 2
) bba~vh1mti111 f 11 (x) = inf(t..) = !,., (x 2 ) 

mru~ 21Vf f(x) 2 sup(t..) 'il~M11 

max{/(x2 ),inf(L1)} 2 min{/(x),sup(t..)} 
= sup(t..) 

b'V'l'Jl~Q~stl f(x) 2 sup(t..) bb6'1~'Vh1mti111 !11 (x) == sup(t..) == !11 (x 2 ) 

mru~ 31Vf sup(t..) > f(x) > inf(t..) 'll~1M'11 

max{/(x 2 ),inf(L1)} 2 min{f(x),sup(t..)} 

== f(x) 

== max{f(x),inf(t..)} 
2 min{f(x2 ),sup(t..)} 



"1-:i,1'\.J f(x)=f(x 2
) bba:;v111m~11 f

6
(x)=f

6
(x 2 ) 

"il1nn1'~Vl"il1'mnmru~ 1-3 ?!1:iJ1'H1?!~tJ1til11 fti (x) = fti (x2 ) 1'Umru x 2 E S[f;~] 
b':i1?11m-rnV1~"il'Ll°1m'Llv11'Uei-:ib~t.11n'UnumruxE S[/;~J zj-:iv111mtil11 f~(x) = /

6
(x 2 ) 

1ii'-:i,1'U~'l?!~tJ1til11 / 6 (x) = / 6 (x
2

) b~fl x E S[f; ~] 'Vl~fl x 2 E S[f; ~] 
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(iii)=> (i) 1-M L bU'Ll1ei~ri<if1mba:; R bU'U 1ei~a'U11°1m-:i s \):; 1~11 LR bU'U 1ei~mrn:; 
11?m1'ti;1J,\!'Ci 11.12 b':il"il~~u c1.I/ bU'U 6-1ei~a1i1'U11t.1'1Jei-:i s 1ii'-:i,1'Ll1i?lt.1?1:1J:1J~~1'U (iii) v111mtil 

(C'u1 ) 6 (x)=(Cui)6 (x 2 )=sup(~) G'11VlfoVJn'l XELnR 

b~eimVl"iJ1':io.nmru~ ~ = (r, o), ~ = (r, o], ~ = [r, o) 'Vl~ei ~ = [r, b'J 1um 1 t01fr'.~y1 
11. :n b ':il"il:; 11'i'vmbVJ':inlil-:iliiei 1 tJd 

U'Vlbb'Vl"an 4.3.11-M s blJ'U~-:imtJ b~ei'Ll1'111iiei1tJd?t:iJ:iJan'U ' \) 

(i) s bU'U~-:imtJtJn~mt.11'\.J 
' 

(ii) f'(x) = f'(x
2

) G'11Vl~'UVJn'l (Er, Er vq3 )-1ei~a1i1'U11t.J f 'Ufl'l S bba:;G'\'1VJfo 
VJn'l XE S 

n1':iW~\JU rl1'Vl'Ui?l1~ ~ = [r.o] "i):;1til11 I bU'U (Er,Er vqs)-1ei~a1i1'U11CJ'Ufl'l s nliim~ei 
f bU'U ~-1ei~a1i1'U11t.1'1Jei-:i S 1ii'-:i,1'Ll1i?lt.1nr-1t]u111.u.3 ~-:iv111-Mm1L6'Vi~rn 1u.1 bD'U"il~-:i o 

vi~~~uviliiei 1 tJ b ':i1"iJ:;n~11fi-:im':i'il1bb'Un~n~ru:;bu'l"ll~'Uei-:i~-:in~tJ~-:ib~'lb~t.1111?lt.1 H 6 -
1ei~a1i1'U11t.1 

'Vl{]~~U'VI 4.3.4 n1VJ'Lli?l1~ s bU'Ll~-:in~tJ b~ei'Ll1'vliiei1tJd?t:iJ:ljfln'U 
0) s blJ'U~-:imtJ~-:ib~-:ib~t.11 

' 
(ii) fa J =ti J G'11VJ-ruvin ~ -1ei~a1i1'U11t.1 J 'Uei-:i s 

n1':iW~\Ju (i) => (ii) 1~ f bD'U ~ -1ei~a1i1'U11t.1'1Jei-:i s bba:; x E S[f; ~] 11?ltJ?!:iJ:iJ~~1'U (i) bba:; 

2./.3 ~-:iv111m~11 x = (axb)(cxd) G'11VJfo'IJ1-:i a,b,c,d ES bdei-:i"il1n f bD'U ~-
1ei~a1i1'U11t.1'1Jei-:i S bba:;strn'i~ 1.:i. 3.3 "iJ:;1~11 

max{f(x),inf(~)} 2: min{(/ cC.1.)(x),sup(~)} 
2: min{(/ o /)(x),sup(~)} 

max{(/ u /)(x),inf(~)} 2: max{min{f(axb), /(cxd)},inf(~)} 



= min{max{f(axb ), inf(L'.1)}, max{f(cxd), inf(L'.1)}} 
;::: min{f(x),sup(L'.1)} 

l>ieihkiT\lnbcJnVl~ll'iru1f11 f(x) eleJnblJ'U 3 mru~-:id 
mru~ 1 1~ inf(L'.1);::: f(x) '\)~1~11 

inf(L'.1) = max{f(x),inf(L'.1)} 
:::: min{(/ o /)(x),sup(L'.1)} 

b~'il~u~J'U inf(L'.1):::: (/ J /)(x) vh1vi'1~11 j~ (x) = (/ o f)t. (x) 

mru~ 21~ f(x):::: sup(L1) '1~M11 

max{(/ o f)(x), inf(L'.1)} :::: min{/(x),sup(L'.1)} 
= sup(L'.1) 

vh1m~11 (/o/)(x):::O:sup(L'.1) ~-:iJ'U f[',(x)=(fof)t.(x) 

mru~ 31~ sup(L'.1) > f(x) > inf(L'.1) '1~M11 

u 

max{(/ a /)(x),inf(L'.1)} :::: min{/(x),sup(L'.1)} 

= f(x) 

= max{f(x),inf(L'.1)} 
:::: min{(/ o /)(x),sup(L'.1)} 

b~'il~u~U'U (/ 0 f)(x) = f(x) vh1vi'1~11 (/of)[', (x) =ft. (x) 

'\11nn1'l'Vl'11'iru1mru~ 1-3 ~-:i?11tJM11 (f c· f) [', (x) =ff', (x) ~-:ii!'U f 0 f = [', f 

(ii)=> (i) 1~ I blJ'W1ei~~'lrn-:i s b(?]cm~~ 0.3.2 '1~1~ C
1 

blJ'U L1-1ei~~1il'll'W'CJ'Uei-:i s 
~'1,r'U b(?]CJ?!l.Jl.J~,J'jl'U (ii) bb~~ olJ.J'lJ&i 2 .'.>.1 ~wh 1 m~11 

CI,= Cl oC1 =!1 Cl 

0 

' ' 

biim'l'1Vl'11'iru1mruV1 L1 = (y,6),L'.1 = (y,o],L'.1 =[y,o) vi~ei L1=[y,o]1m1qN~]·uvi 
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bU'LJUt1vr11 U'1Hl'l (Er ,Er vq,,.) -1 eJ~(;l ~11-:JUtJ vri 1 tJ1 Jl'1lUtJ bbl;l:; (Er' Er vq,,.) -lei~ i;l~lJl'1lUtJ 
!il llJ~ 11'1 u -v1 mlm ".ll -v:;vh nw'il'1 bb u n~ n~ru:; bm1-n:;'1Jei-:1~ -:imtJtJn&i ~ -:imtJtJn&iu~mru bbl;l :;m tJ 

'I 'I 'll 'I 

(i) -v:;b~t.Jn f 11 ~ -hi~"~11.:iutJ..t1hJ1n'1lUtJ (~-fuzzy 15eneralized bi-ideal) '1JB-:J 
s ri'1 f G'leiMflilei-:inub~eiu1'1Jl'iei1tJd 

(Vx,y,z E S)(x,z E S[f;~] v -':,VZ E S[f;~] ~ max{f(xyz),inf(~)} 2 min{f(x),f(z),sup(~)}) 

(ii) -v:;b~tln f 11 ~ -1ei~"~1.fl11U'tJ (~-fuzzy bi-ideal) '1JeJ-:J S ell f bU'LJvY-:i ~ -~,m~tJ 
c!eit11A''1lumm:; ~ -1ei~1;1~11-:iut1vr11tJ131'1l11t1'1Jei<i s 

" 

~UJU~ 4.4.1 ell f bU'LJ ~ -1eJ~i;l~lJl'UtJtJ ( ~ -1ei~1;1~11-:iut1vr11 UlJl'UUtJ) '1JeJ'l~<imtJ s bbl;l:; 
" " , 

n bU'l.Jb'lllilc!eit1'Uei-:1 ~ zj<iv111i-i11'1 S[f;nJc:;;; S[f;~J bbl;l:; /n/>I bbii'1 f blJu n-1ei~1;1~ 
131'111.Tt.1 ( n -1ei~1;1~11-:iut1~11 tJ1Jl''Uut1) '1lei-:i s 

" 

m-ati~~tl G'IWJ&\11 f blJu ~ -1ei~1;1~1Jl''UU't1'1Jei-:1 s l'l-:1if 'LJ'v1'l~Duv1 4.2.1 -v:; 11'111 f blJu ~ -
~-:imtJc!eit11A''Uut1'1Jei<i s l'im"J11tJ-v:;bbG'IM-:i11 / blJu ~ -1ei~1;1~11-:iut1vr11tJiA''Uirt1'1Jei-:1 s 1Mt1 , " 
1Vf x,y,zES zj-:i xyzES[f;Q] i-i~ei x,zES[f;Q] zj-:iv111Vfll'l11 xyzES[f;~] i-i~ei 
x, z E S[f; ~] bdei-:i-v1n sup(~) 2 sup(Q), inf(Q) 2 inf(~) bb1;1:; f bU'LJ ~ -1ei~1;1~11-:iut1 

vr11 tJiA''Uut1'1Jei<i s ~<iv111 Vfll'i'11 

max{f(xyz), inf(Q)} 2 max{f(xyz), inf(~)} 

2 min{f(x),f(y),sup(~)} 

2 min{f(x),f(y),sup(Q)} 
iJ:;Ju / blJu n -1ei~1;1~11-:iut1vr11tJ1A''1lut1'Uei-:1 s 

-v1nm".l~G'l-vtl.U1-:i\lluzj-:iG'l1m".ltiG'l".ltJ11'111 f bU'LJ n -1ei~1;1~iA''UUt1'1Jei-:1 S o 
" ' " 
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hrn'HlJ~ L\c;;;;[y,J] mi:;m':iHJ,1m~,&l 4.4.J b':iTl"fUl1 VJn (Er,Er vq0 )-le:i~~~lil'1Jut1 
( (E 'E vq\.)-1t1~~r111.:iut1vi'11iJJil'1JUtJ) '1J€J.:j~.:]n':i'lJ s dJt1 L\-1€J~~r11il'1lUtJ ( L\-h~~r111.:i r r ( 'U , 'U v 

ut1vi'11 iJ1il'1luti) 'Ut1.:i s mh.:i1 -:inl'n:wuvin~u hib um1~.:izj.:i'<ll:;b ~t11v1'<1J1nl'i'1t1~1.:il'it11 iJd 

f(x) == 

0.1 ; xE{2n+IjnENu{o}}, 

0.3 ; xE{2(2n+l)jnENu{o}}, 

0.2; xE{4(2n+I)jnENu{o}}, 

0.5 ; xE{8(2n+l)jnENu{o}}, 

0.9; xE{l6(2n+l)jnENu{o}}, 

0.7; xE{32n/nEN} 

1~ L\ == { 0.1, 0.5, o. 7} ml'Ju11 f blJt1 L1-1t1~~~1il'1lut1'Ut1.:i N bbl'il'Ju11 f 1~blJt1 
( E 0 1, E 0 1 V% 7 )-1€J~~~lil'1JUtJ'U€J.:] N bl'J':i1d1 

max{/((6)(3)(2)), 0.1} == max{/(36), 0.1} 

= 0.2 

< 0.3 

== min{/(6),/(2),0.7} 0 

[y,c5]-1€1~~~1il'1Jut1'Ut1.:i S b~t1.:i'<\J1n /L\/>1, L\c;;;;[y,c5],S[C
11
;L\]c;;;;S[C

11
;[y,c5]] bb~:;hw 

(f.4.1 ~.:ih'l11 CA blJ'L! L\-1€J~~~lil'1JUtJ'U€J.:] s 



( <=) ?11111~11 C8 b U'LJ ~ -1eJ~~~1.il'IJUtJ'LJeN S 1 ~ a, b E B bb~:; x E S '<\J:: 11'111 
Cl!(a)=Cn(b)=l bb~:; ab,axbES=S[C11 ;~] Q:;,!'LJ 

(C8 ) 6 (axb) = min{max{C8 (axb),inf(~)},sup(~)} 

:;:: min{ min {C8 (a), C8 (b ),sup(~)},sup(~)} 

=min{!, sup(~)} 

=sup(~) 

= min{max{C8 (ab), inf(~)},sup("1)} 

:;:: min { min{C8 (a), C8 (b ), sup(~)}, sup(~)} 

= min{l,sup(~)} 

=sup(~) 

tJ'Vl~.:i 4.4.1 1 ~ J bU'Ll ~ -1B~~ri11'1um.~'1hJ1.il'IJutJ'LJeJ-:i~-:imtJ s bb~:: x bU'LJ?lm~n'LJeJ-:i s 
v ' 

'lfwh1ml'l11 x E S[f; ~J "ll::11'111 

max(f(x),inf(~)}:;:: min{(/ oC.
1
. o /)(x),sup(~)} 

max{f(x),inf(~)} <min{(/ oC.1. o /)(x),sup(~)} 

max{f(x), inf(M} < min{/(a), /(c),sup(~)} 

b~€J'll\J1f) I bU'LJ ~ -1€J~~~11-:ium.r11tJ1.il'IJUtJ'LJ€J'I s bb~:; x E S[f; ~] vh1ml'i'11 

max{f(x), inf(~)} = max{/(abc),inf(~)} 

:;:: min{/(a),/(c),sup(~)} 
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> max{f(x), inf(~)} 

'1~VnJl1 bfl~oLJuoV l?HbcJ'I i>i'.:i,!'Ub ~1?l1lJ1~t:i?l~tJh)11 
' 

max{f(x),inf(~)} 2 min{(/ oC8 o /)(x),sup(,1)} 

'U'Vl~.:i 4.4.21,X f blJ'Ub'IJl'lcJut.11.tl'llilt.1'1Ju.:i~.:in~tJtJn~ S ~~1~11 f blJ'U ~ -1u~i;1~l.tl'lli!t.J'1Ju'l 
s nl'im~u f blJ'U ~ -1u~i;1~11'1i!t.11'i°'11 tJ1.tl'llilt.J'1Ju'I s 

m':iVli;i~tl ( => > ?l:J.J:J.J~11 f blJu ~ -1u~i;jfi1.tl'llilt.1'1Ju'l s i>i'.:i,!u 1~t.1'UVJiJt.11:J.J 4.4. l ~~1~11 .., . ~ 

f blJ'U ,1-1u~i;1~11.:ii!t.11'i°'11 tJ1.tl'llilt.1'1Ju.:i s 

( <=) 1,X f blJ'U ~-1u~i;1~11.:ii!t.11'i°'11tJ1.tl'llilt.1'1Ju'I S bbi;1~1tX x,y blJ'LI?lm'En'1Ju'I S 

zj'lv111 m~11 xy E S[f; ~] bbi;1~b~u'l~1n S blJ'U~'ln~tJtJn~~~ 1~11 x = xax ~1'Vlfo'U1'l 
a E S i>i''l,!'U 

max{f(xy), inf(~)} = max{f((xax)y), inf(~)} 

= max{f(x(ax)y),inf(~)} 
~ min{f(x),f(y),sup(~)} 

'U'Vl~.:i 4.4.3 1 tX f bbi;1~ g blJ'Ub'IJl'lcJut.11.tl'l!i!t.1'1Ju.:i~.:in~tJ s bbi;1~ x, y E s ~.:i 
max{f(x), inf(~)} 2 min{g(y),sup(~)} bbi;1~ max{g(y), inf(~)} 2 min{/(x), sup(~)} 

~~1~11 f,.,(x)==g,.,(y) 

m':iVl~~tl b~1'1~~~1~ru1fi1 g(y) uuml!u 3 mrul'i'.:id 

inf(~) == max{g(y),inf(~)} 

2 min{/(x),sup(~)} 

bbi;1~Vh1Vfl~11 /(x)::::; inf(~) bl'l~l~u::;tTu /"' (x) == inf(,1) == g,., (y) 

43 

D 



max{/(x),inf(~)} 2 min[g(y),sup(~)} 

==sup(~) 

~ 

bbf1:::v\'11mr111 f(x) 2 sup(~) b'W'i1:::u:::uu fr, (x) ==sup(~)== gfl (y) 

mruvl 3 ?!lJlJ~11 inf(~)< g(x) <sup(~) 'il:::M11 

max{/(x),inf(~)} 2 min{g(y),sup(~)} 
== g(y) 
== max{g(y),inf(~)} 
2 min{/(x),sup(~)} 

L'W'i1:::u:::'1u f(x)=g(y) Lbf1:::v\'11mr111 f~(x)=gfl(y) 
hrnrmu~ 1-3 ~'l?ljtJM ffl(x)=gfl(y) 

~ -1u~f11°11i1'1lutJ 
" 

'Vl'J~.fiu'VI 4.4.11~ s dJu~.:imtJ b~uti1'Vviu1tJd?llJlJf1tfo 
dJ ' " 

(ii) f 0 c.1 of== fl f '11V1fovin ~ -1u~f1~1n'1111CJ f 'Vu.:i s 
Oii) f ° C'.1 ° f =fl f ~1'\llfovin ~ -1u~f1~11.:ii1CJvY11 tJ1n'1lutJ f 'Vu..i s 

nww~'ilU (i) ~ (iii) 1~ I blltl ~ -1B~f1~11'lUCJvY11tJ1i1'11UCJ'VB..'.l s bbfi::: x ES[/;~] 
'1 :;; 0 1 ~,,' b\P!CJUVl\'J 1 '1·.41 'Vl1 VI b\Pl11 

max{f (x), inf(~)} 2 min { (f o Cs o f)(x), sup(~)} 

max{(/ oC.1 o f)(x), inf(~)} 2 max{min{f(x),CsCv)}, inf(~)} 

2 max{f(x),inf(~)} 

== max{f(xyx), inf(~)} 

2 min{f(x),sup(~)} 
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bl1lt.J'u'11d(~ 44) v1'11V1'1~11 (f oC.1 o f) 11 (x) = f 11 (x) ~-:iiiu f oC.
1 
of =

11 
f bb'1~~1d-!Trn 

~dtJ1~11 (iii) blJmi~-:i 
' 

Oii) => (ii) b d1~1mdt1Yl~'ilu1vi1111t.J~1t.J~-:1'1~nww~'\Ju 
v v 

(ii)=> (i) 1 ~ B bU'U 1ei~'1rl'Uu-:i S 1111t.J lir,1:Jt)ii1 fJ r1 v 

v1'11m~11 
2 .. 3. l bb'1~~dJdJ~~1'U (ii) 

' ' 

bilmd1Yl'i!1Jfl.nmruVi L1=(r,6), L1=(r,6], L1=[r.6) Vl~ei Ll = [r, 6] 1m1qHf,Juv1 

<=> i i <=> Vi' 'U Vi 

bb'1~ Ll -1u~'1ri11-:iut.JvY11 tJ1.!l'1!ut.J v 

'Vltl'~~u'VI 4.4.21~ s blJu~-:in~tJ b~el'U1'U~ei1ud~dJ~'1nu 
(i) s blJu~-:im'tJtJn~u~mru 

' v 

(ii) j~ (x) = / 11 (x
2

) ~1Vl-ru'l')n Ll-1u~'1~lJl'11Ut.J f 'Uu-:J S bb'1~~1V1fo'l')n1 x ES 

(iii) j~ (x) = j~ (x 2
) ~lvt-rU'l')fl Ll-1u~'1~11-:iut.JvY11tJ1.!l'UUt.J f 'U'iJ-:J S bb'1~~1V1fo 

'l')n1 XE S 

nww~vtl (i)=> (iii) 1~ f blJu Ll-1ei~'1ri11-:iut.JvY11tJ1.!l'11U't.J'Uei-:i s u'1~ x Es 1umru~ 
" v 

x,x
1 

~S[f;Ll] bJ1'\J~M11 h(x)=inf(Ll)=/11 (x 2
) Vi'u'Vi ~ei1tJ~dJdJ~l1 xES[f;L'.l] Vl~'iJ 

x
2 

E S[/;Ll] 'il1n~d-JdJ~~1'U (i) vh1m~11il~m~ny 'U'iJ-:J S ~-:i x = xyx bb'1~ xy = yx 

x = (xyx)y(xyx) = x 2y'x 2 bb'1~ x 2 = x(yx)x 

max{f(x),inf(Ll)} = max{f(x 2y 3x1 ),inf(Ll)} 

;:>: min{f(x 2 ),sup(Ll)} 

max{f(x2
), inf(Ll)} = max{f(x(yx)x), inf(Ll)} 

;:>: min{f(x),sup(Ll)} 
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11'1EJ'lJ 44.) 'il~'\ffUll ftJ.(x)=fr,(x 2
) bbi'l~vh1Vfl~11 (iii) bU'W'il~\I 

(iii)=> (ii) 6'1l.ll.1Vll1 (iii) bU'W'iJ~\I 1,X f bU'W L1-1B~G'l~lJl'1li1EJ'LJ8\I s bbi'l~ x Es vl\l~'W 
11'1EJ1;v1forn1 Li. 4. l ~\11~11 f b uu L1 -1B~i1~11\li!E.Jvi'1 hFJJ1'1li1EJ'LJB\I S bbi'l~ 11'1EJ (iii) ~\11~11 
ftJ. (x) = j~ (x 2

) bbi'l~vhh'l'1~11 (ii) bU'W'il~\I 

(ii)=> (i) 1,X B bU'W1B~i'lrl'LJB\I S bbi'l~ x bU'Wi:1m;un'LJB\I S ~wh1Vl'1~11 x" EB " 

11'1E.Jm1~)\i1 ri.2 3 v'h1Vfl~11 x EB bm1~o~~'W B bU'Wb"lfl'l~BCJ~.:ibom~ 
vl\l~'W11'1EJY1cp::rfruv1 2.2.4 'il~1~11 S bU'W~\ln~thJnV1'U~\j'~nJbbi1~611:1.J1'rn?1~'tJM11 (i) bU'W'ii~\I o 

b~Bb 'HW'ilTrn.nn'Jru~ Li = (y, 6), Li= (y, 6], Li = [y, 6) Vl~B L1 = [y, o] 1 uv1q11;]uv1 

4 4.? b'Jl'il~Muvmmnv'l\ll'iei1LJd 

U'Vlbbmn 4.4.11,X s bU'W~\lm'lJ b~eiu1'LJ!iiei1udm.1l.li'ln'W 
' " 

(i) S bU'W~\lm'tJ'tJnV1u~u'Jru 
' " 

(ii) /*(x) = /*(x
2

) ~1VlfoVJn (Er,Er vq0 )-1B~G'l~lJl'1li1EJ f 'LJB\I S bbi1~~1Vlfo 
'VJf1"] XE S 

(iii) /*(x)=/*(x
2

) ~1Vl~'UVJn (E7 ,E7 vq6 )-1B~i1~11\li!E.Jvi'11LJ111'1li1EJ f 'LJB.:J S 
bbi1~~1VlfoVJf1"] XE S 

n1':iW~\JU rl1Vl'Wl'l1i.1 L1 = [y,o] 'il~1~11 f bU'W (Er,Er vq6 )-1B~i'l~lJl'1li1EJ (1ei~G1~11\li!EJ 
vi'11u111'1lirEJ) 'LJB\I s nl'ieib~ei / bU'W L1-1ei~G'lri111'1lirEJ nei~G'lri11\lirE.Jvt11u111'1lirEJ) 'LJB\I s 

" " 

'Vl'J~D'U'Vll'iei 1 LJd b'J1'ii~Yl'ii1'H\J1~ n~ru~bQVfl~'LJB.:Jn~'tJ11'!EJ L1 -1B~i1~11.:ii!t1vi'11 LJ111'1li1CJ 
bbi'l~ L1 -1B~i'lrllJl'1li!EJ 

" 
'Vlt)~~U'VI 4.4.31,X S bU'W~\ln~'tJ b~B'W1'LJ!iiei1'tJd?lmjilrl'W 

(i) s bllum'tJ 
' 

(ii) /Im(/tJ.)/ =I ~1Vl~'UVJn L1-1B~i'l~lJl'1li!CJ f 'LJB.:J S 

(iii) /Im(JJ/ =I ~1Vl~'UVJn L1-1B~i1~11\l'Llt1vi'11LJ1J1'1li1EJ f 'LJB\I S 

nT:iWfl\JU (i)=> (iii) 1,X e, x bbil~ f bU'WbBn~n~ru, ?lm;urnbil~ L1-1B~ilri11\li1E.JvY11'tJ1J1'1li1EJ ~ " 
'LJB\I S 1'11l.1~1vl'U 1umru~ x,e~S[f;L'.1] b'J1'i1~1~ j~(x)=inf(L1)=j~(e) vi"l.J'Vi l'iei1LJ 
Yl'i11'Jru1mru~ x E S[f; L1] Vl~B e E S[f; L1] 'ii~ 1~11 

D 



max{/(x),inf(L'i)} == max{f(exe),inf(L'i)} 

2 min{f(e),sup(L'i)} 

max{f(e),inf(L'i)} = max{f(xx-1x- 1x),inf(L'1)} 
2 min{/ (x ), sup(L'i)} 

1~m 11/'.U \J:::h111 /ri (x) = fri (e) bb~:::vh1m\il11 /lm(/ri)/ =I ~'l,1'W (iii) blJ'W\l~'l 

47 

(iii):=:? (ii) ?ll.Jl.J~l1 (iii) blJ'W\J~'l 1,,;' I blJ'W L'1-1e:J~~~lii''1Ji!t.J'U€M s lil,:iJ'W b~t.JU'VltJUnJ 

4.4 1 ~,:i1\il11 f blJ'W L'1-1ei~~~11,:iiTt.1i-t111J3ii''l!111.l'UB'l S u~::: 1~t.1 (iii) ~,:i1\il11 /lm(/ri )/ = I 
., " iJ:::i!tJ (ii) bU'W\l~,:i 

(ii)=? (i) 1,,;' B blJ'W1ei~~A'UeN S 1~1.lloLJ;;f::n}!il 4.4.7 bb~:::?ll.Jl.J~151'W (ii) \1:::11i111 v ~ 

(CH )ri (x) =sup(~) ~1'1-!fuvin x ES 

1~1.lLoU;·1Jn)Ji L12.3 ~,:i1\il11 B = s \il,:ii1u s blJwrnJ iitJ~ei (i) blJ'W\J~'l 
' 

brim"J1V1\11"Jru1mru~ L'1 = (r, o), L'1 = (r, o], L'1 = [r, o) Vl~ei L'1 = [r, o] 1tJ·111.1wi]uv1 
4.4.3 b'i1'il:::Muvmmn~,:i\ilei1tJd 

U'Vlumn 4.4.21,,;' s blJt1~,:imtJ b~el'W1'1Jt7iei1tJdal.Jl.J~n'W 
' v 

(i) s blJ'WmtJ 
' 

(ii) /Im(/*)/= I Gf1Vlfo'Vln (E,.,E
1 
vq6 )-1ei~~~1ii''l!i!1.l f 'Uu'l S 

(iii) /lm(J*)/ =I Gf1Vlfo'\llf1 ( E 1 , Er v q,,)-1ei~~~11'liT1.l,,t11tJ1ii''l!iT1.l f 'LJB'l S 
nT'a"~~~tl tl1Vl'W~1,,;' L'1 = [y,o] \1:::11i111 f blJ'W (E

1
,Er vq0 )-1ei~~~1ii''l!i!t.1 c1ei~~~11.:ii11.J 

i-t11tJ1ii''l!'t11.J) 'UB'l s nl'lmriei I blJ'W L'1-1ei~~rllJl'l!111.J c1ei~~ri11.:iiT1.li-t11tJ1ii''l!i11.J) 'UB'l s 
v v 

QJ .t ') ,"~ 1 V I ~ ~ 
~'l'W'Wb~1.JVIGJ'l'iHU'vl 4JL3 \I::: m11JV1LLV'jl L1.4.2 bU'W\J'J'l o 

0 



d 
'U'Vl'VI 5 

ei.iiu':i1t1e-i&'t 'U'Vli;:l':iU bb&'t~-ilmi;:1'Umb 'U~ • 

5.1 Bfi'lh1~~~ 

.:i1'U1~CJd*bb?l'NV11 €l.:i~rn1ii~ Vl~~b ll'U fl1 'j\J'jru1 fl1'j~hm1'1~D ~.:in1u bb'1 ::;VICJ~D b'll\91 

1fi'1luCJ 1 tJt.r1-V'B "nw'il1bb'Ufl~n~ru::; bovn::;•1rn.:i~.:imu1rH.1 ~ -1ei~'1lJl'1JUCJ" 1~HJ Mv'l1b U'Ufll'j 
q 

' ' ' 
fitJA-11.V mm~1nL.JV1m1ii1 ~ CJVJ bn CJ1.iJei.:inL.Jt.r1.V eiv1.:in~11 bYl ei?1~1.:iL.JV1UCJ1i1'1Jei.:i b'll\918 eiCJ1fi'1lu CJV161i .:i 

" 
bU'UUCJvi'11U'1l€l'l (Er,Er vq0 )-~.:in1ucJBCJlJl'1JUCJ (Er,Er vq,,)-1B~'1<ii'1CJlJl'1JUCJ (Er,Er vq0 )-

1B~'1'1J11lJl'1JUCJ (E ,E vq,)-1B~'1rl11.:iuCJvi'11u1Ji''1JUCJ (E ,E vq).)-1B~'1rllJl'1JUCJ r r u cu r r ' cu 

w1~fiL.JV1~b~mnL.Jfll'j"il1bb'Ufl~n~ru:;bo'\'111:;'1J€J.:i~.:imu'1Julil~~1firuB81.:i ~.:imuun~ ~.:imuun~ ul d-.J 'I V 'I 'I 

mCJ 1 'U ~.:i mu ~.:ib ~.:ib~CJ1 ~.:imuun~L.J~mrubb'1:;mu 'il1n~'Uv11 nwri?1'ilu\911i1V1~nflru\91A1?1\91~ 
'I 'I 'U 'I 'll 

b ~ €) 1 m~VI Cl~ DL.JVI~ b U'U 'i)~,:izj,:i b U'UB!l ~ fl11lJ ~VI~~ b U'U fll 'j\J 'jrul fll'j ~ l'UVICJ~D ~.:i n1u bb'1:;Vlt]~ D 

b'll\9lln'1luCJ 

'il1flfl1'jl~CJ1~bb'Unh ~ -~.:i mu 8€lCJlJl'1JUCJ ~ -1B~'1sii'1CJlJl'1JUCJ ~ -1B~'1'1l11lJl'1JUCJ 
q 

~ -1B~'1fl11!JUCJvi'11 u1fi'1luCJ ~ -1B~'1fllJl'1JUCJ ~ -1B~'1i11CJ l 'UlJl'1JUCJ ~ -fl1€)~-1B~'1lJl'1JUCJbb'1:; 
" " 

~-hi~ '1 lJl'1JU CJ'1l ei-:i ~ -:i n1u b U'UU CJvi'11 u'1l €l.:i (Er, Er v q" )-~ -:i n1u8 €l CJl Jl'1JU CJ (Er, Er v q" )-

1B~ '1<ii'1 CJ l Jl'1J U CJ (Er,Er vq6 )-1B~'1'1l11lJl'1JUCJ (Er,Er vq6 )-1B~'1~11!lUCJvi'11u1fi'1lUCJ 
(Er,Er vq.,)-1B~'1~lJl'1JUCJ (Er,Er vq,1 )-1B~'1i11CJl'UlJl'1JUCJ (Er,Er vq,,)-fl1€l~-1B~'1lJl'1JUCJ 

bb'1:; (E ,E vq")-1B~'1lJl'1JUCJ mii~1vi'L.J ~-:imu~~1firuB81.:i ~.:imuun~ ~.:imuun~mCJl'U r r u , v " , 

~.:i mu~-:ib;u -:ib~ CJ1 ~-:imuu n~L.J~mrubb'1:; mu?11m'j11"il1 bb 'Un~ n~ru:; bo'\'111:; 1mlilCJ 1.V b'll\918 BCJ1fi'1lu CJ 
'I 'I 'U 'I 

'Vlt]~~U'VI 1 1~ s bU'U~!lfl1U b~B'U1'1l~B1udmJ~'1tl'U 
(i) S bU'U~-:imuun~ 

q 

'1J€).:j s 



"" ~ " ~I d • I d 1 ' 1· I J' ., 'Vlt]~!)'U'Vl 2 bVl S LuUfNn1u L'leJU 'Ui?leJ uU?l:Ul;Jflnu 
(i) S dJu~.:imtltln~ 

' 
(ii) f o c.1. of =,.. f rl1Vl~'U'Vln L1 -fl1e:i<V-1e:i~fl1Jl''1JuCJ f 'Ue:i.:i s 

'VltJ~~'U'Vl 31~ S Lllu~.:in1tl L~e:iu1'U~e:i1tld?lm;Jflnu 
(i) S Lllu~.:imtltln~ 

' 
(ii) f o c.1, of =,.. f rl1Vl~'U'Vln L1-1e:i~fl~1Jl''1JuCJ f 'Ue:i.:i s 
(iii) fa c.1. of =,.. f rl1Vl~'U'Vln L1-1e:i~G1~11.:iuCJ~11 tl13l''1JuCJ f 'Ve:i.:i s 

(i) s Lllu~.:imtltln~'U~mru 
' 'IJ 

(ii) /,.. (x) = f,.. (x 2
) rl1Vl~'U'Vln L1-1e:i~fl~1Jl''1JuCJ f 'UB'I S LLm;rl1vifo'Vln'l x ES 

(iii) f,..(x) = / 11 (x2
) rl1Vl~'U'Vln L1-1e:i~G1~11.:ii!CJ~11tl13l''1JUCJ f 'UB'I S Lbfl:::rl1Vl~'U 

'\ilfl'l XES 

'VltJ~~'U'Vl s 1~ S Lllu~.:in1tJ L~e:iuh~e:i1tld?lm;Jflnu 
(i) S Lllu~.:imtltln~mCJ1u 

' 
(ii) 'Vin L1 -1e:i~fllJl'1JUCJ'Ue:i.:i S Lllu L1-L61!1?1~e:iCJM.:iLti'vn:::1Jl''1JuCJ 

' 
(iii) / 11 (x) = / 11 (x

2
) rl1Vlfo'Vln L1-1e:i~fllJl'1JUCJ f 'UB'I S LLG1:::rl1Vl~'U'Vln x ES 

'VltJ~~'U'Vl 6 n1viuvi1~ S LlluM.:in1tJ L~e:iu1'V~e:i1tld?lw;Jflnu 
(i) s LlluM.:imtJ~.:iL:U.:ib~CJ1 

' 
(ii) Jo J =,.. J rl1vi~'U'Vln L1-1e:i~G113l''1JuCJ f 'Ue:i.:i s 

'VltJ~~'U'Vl 71~ S Lllu~-:in1tl L~e:iu1'U~e:i1tld?l:ul;Jflnu 
(i) S Ltlumtl 

' 
(ii) IIm(/11 )1 =I rl1Vl~'U'Vln L1-1e:i~fl~1Jl''1JuCJ f 'U~M S 
(iii) IIm(/11 )I= I rl1Vl~'U'Vln L1-1e:i~G1~11.:iuCJ~11tJ1Jl''1JuCJ f 'UB'I S 
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5.3 1i'm~'l.lmb'l.I~ 

-:i1'W1~ CJdflru:; ~1~CJ 11'1 bb 'W:!Ul 11 -~-:i m'\.J~eiCJ1Jl''lluCJ L1 -1ti~'16li'1CJ1Jl''ll'Ll'CJ L1 -1ei~ '1'1J11 
" ' 

1.ll'll'Ll'CJ L1 -1ti~'1fi11-:iuCJ~11'\.J1Jl''ll'Ll'CJ L1-1ti~'1fi1il'll'Ll'CJ L1-1ei~arnCJ1 'W1il'll'Ll'CJ 11 -mei'li-1ti~'11il'll 
" " 



[1] Zadeh, L. A. (1965). Fuzzy sets. Information and Control, 8, 338-353. 

[2] Rosenfeld, A. (1971). Fuzzy groups. Journal of Mathematical Analysis and 

Applications, 35, 512-517. 

[3] Kuroki, N. (1979). Fuzzy bi-ideals in semigroups. Commentarii mathematici 

Universitatis Sancti Pauli, 5, 128-132. 

[4] Kuroki, N. (1981). On fuzzy ideals and fuzzy bi-ideals in semigroups. Fuzzy 

Sets and Systems, 5, 203-215. 

[5] Kuroki, N. (1982). Fuzzy semiprime ideals in semigroups. Fuzzy Sets and 

Systems, 8, 71-79. 

[6] Kuroki, N. (1991). On fuzzy semigroups. Information Sciences, 53, 203-236. 

[7] Kuroki, N. (1992). Fuzzy generalized bi-ideals in semigroups. Information 

Sciences, 66, 235-243. 

[8] Kim, K. H. (2001). On fuzzy point in semigroups. International Journal of 

Mathematics and Mathematical Sciences, 26, 707-712. 

[9] Bhakat, S. K., & Das, P. (1992). On the definition of a fuzzy subgroup. Fuzzy 

Sets and Systems, 51, 235-241. 

[10] Bhakat, S. K., & Das, P. (1996). (E, EV q)-fuzzy subgroups. Fuzzy Sets and 

Systems, 80, 359-368. 

[1 l]Kazanci, 0., & Yamak, S. (2008). Generalized fuzzy bi-ideals of semigroups. 

Soft computing, 12, 1119-1124. 

[12] Shabir, M., Jun, Y. B., & Nawaz, Y. (2010). Characterizations of regular semigroups 

by (a, {J)-fuzzy ideals. Computers & Mathematics with Applications, 59, 

161-175. 

[13] Jun, Y. B., & Song, S. Z. (2006). Generalized fuzzy interior ideals in 

semigroups. Information Sciences, 176, 3079-3093. 

51 

[14] Shabir, M., & Ali, M. (2013). Characterizations of semigroups by the properties 

of their (Er, Er vq,,)-fuzzy ideals. Iranian Journal of Science and 

Technology (Sciences), 37, 117-131. 



[15] Khan, F. M., Khan, A., & Sarmin, N. H. (2011). Characterizations of ordered 

semigroups by (Er,Er vq5)-fuzzy interior ideals. Lobochevskii Journal of 

Mathematics, 32(4), 278-288. 

52 

[16] Ma, X., Zhan, J., & Jun, Y. S. (2011). Some kinds of (Er,Er vq
5
)-fuzzy ideals 

of SCI-algebras. Computers & Mathematics with Applications, 61, 1005-1015. 

[17] Yin, Y., Jun, Y. S., & Yang, Z. (2012). More General Forms of (a,/J)-fuzzy 

Ideals of Ordered Semigroups. Iranian Journal of Fuzzy Systems, 9(4), 99-

113. 

[18] Ma, X., & Zhan, J. (2012). New fuzzy h-ideals in hemirings. University" 

Politehnica" of Bucharest Scientific Bulletin, Series A: Applied Mathematics 

and Physics, 74(1), 11-24. 

[19] Rehman, N., & Shabir, M. (2013). Some kinds of-fuzzy ideals of ternary 

semigroups. Iranian Journal of Science and Technology (Sciences), 37, 365-

378. 

[20] Zulfiqar, M. (2013). Some characterizations of (Er, Er vq
5
)-fuzzy fantastic 

ideals in SCH-algebras. Acta Scientiarum. Technology, 35(1), 123-129. 

[21] Huang, X., Yin, Y., & Zhan, J. (2013). Characterizations of Semihyperrings by 

Their (Er, Er vq5 )-Fuzzy Hyperideals. Journal of Applied Mathematics, 

2013.~+""'-~~~~~~~~"'-Ld..l"'-£~ 

[22] Rehman, N., & Shabir, M. (2014). Some characterizations of ternary 

semigroups by the properties of their (Er,Er vq5 )-fuzzy ideals. Journal of 

Intelligent & Fuzzy Systems, 26, 2107-2117. 

[23] Shabir, M., & Mahmood, T. (2015). Semihypergroups characterized by 

(Er,Er vq5)-fuzzy hyperideals. Journal of Intelligent & Fuzzy Systems, 28(6), 

2667-2678. 

[24] Ali, A., Shi, F. G., & Yousafzai, F. (2015). On generalized fuzzy ordered AG-

groupoids. Annals of Fuzzy Mathematics and Informatics, 9(3), 473-487. 

[25] Zulfiqar, M. (2016). Some properties of n-dimensional (Er, Er vq5)-fuzzy 

subalgebra in SRK-algebras. Anolele Universitotii" Ovidius" Constanta-Serio 

Matemotica, 24, 301-320. 



53 

[26] Rehman, N., Shah, A., lnayt, S., Ali, A., & Aslam, R. (2018). Roughness in 

(Er, Er vq3)-fuzzy substructures of semigroups based on set valued 

mapping. Journal of Computational Analysis & Applications, 24(3), 463-473. 

[27] Kuroki, N., Malik, D. S., & Mordeson, J. N. (2003). Fuzzy semigroups. Germany: 

Springer-Verlag Berlin Heidelberg. 

[28] Lajos, S. (1969). On the bi-ideals in semigroups. Proceedings of the Japan 
Academy, 45(8), 710-712. 



1. tl'i:::1'tl~1u~1 

zj 'i:H~ ff~ (1vm) 
' 

(B'<in~13) 

1'11 m,nJ wn:i 1'1l 1 fll'i 

~B~~tlvi~B 1~?t:::~nn 
" 

.::::.. d~ 0 ..::::., 

3. ?11'lJ11'1J1Vl:Wf111:W'1J1'Ulqj'\t'lbi'113 

: Miss Yuporn Rimcholakarn 

: 'i€J'li'11?1\il'i11il1'i~ 

: flru:::'lvicni'11?11i1'5bb~::: bVlfl bu 1~8 
:W'\llllVl CJ1~ CJ 'i1'1JJl !l~ \l~ ?I 'l fl 'il:W 

E-mail : rlrnd10lg_k£1m®;L2Jlh10. co. th 

54 

2527 

2534 

2543 

V1'1Jflru\i1 'i:::uu;;.l1mu 'i1mi1'Ub'i'1l1flru\i1 
"' 

D('i:::CJ:::nm) l'11bb'Vltl<i .,,j ' b 'i€J'l(bb Vl~'lVl'U) 
' 

~tJ bb 'U'U f11~~\l!J'W11'1~ 1 'W<D'~ Vil I'! bfW 
' ' 

2553-2554 Vi'1Vlu11fl'i<im'i ~~uu~ru~m~~fa~'hJiJ'l11lhm?l1'U1i'U1 

l'1rul'll'11?ll'l1(1'1J.) 

2555-2556 Vl1Vlu11fl'i<im'i m~~llll1J1ii 1~ 1~~ru111Y< m 1 ~~ m i;;\ni,n 
\1<\'n~,1~'ir<v1~1~~1uru<ii~~1'111'l'll1 

A ru~m~ ~fl \JlJ\11lY< V1 <\'m1'111i'!]J11A 
~d'uvvm5v~milv(1'11) 

2559-2560 V!1Vlu11fl'i<im'i m1lJ.1'lJ~u~1•1-111~wu~'llu~l~nllJU'1 

Y<1~11 \J ~1'11V~ u1i~jj~~ n\Jvi°U~'llV~~\J 
~im11~vmv~v1~M9\~ (mr<~) 



55 

5.e.HN1'U'Vl1<i1'111n11 

fHUM1'11'1{1::~u:U'tit:.1"Rn'l?J1\Jlv'U~'U. bi:l tJ : :UVi1lVI tJ1~ tJ':i1'1ltl!J bi:l tJ. 

tJ'\fl';j ~:!J'1li:lf11'J.(2555).1tlbb'U'Un11~~'U1R1L'U~<l'Vl1\i1b~t:.1~'1B'URru\Jlf'11'1\91{bbl'lhm1i;ilV11<1 , \J \J , 

B1b~t:J'U ".'VB'Ubbn'U: :!JVi1lVltJ1~tJ'VB'Ubbn'U. 

~'V'l':i ~:u'llmm bbi:l::: .fo!JbtlJ :!J1d~m:i.(2558).m1~~'U1~111'1'li1fJrufl1Y1n11~\i1n11Rn'l?f1V1~n~\911 

1'VI t:.11 f'11'1 \911U ruen \91'11'1l11'111 R ru\91 f'11'11'1fl 'U"V111'VI t:.11~ t:.111'11fi!Jfl1R 

'\fl:::btJl.(29-30 :!Jfl.58. V1i'.i1 664-672) 

!'J'V'l':i ~:U'1l1:1 rm .(2560 ). m1"i;l"~'Ufi1:::V111<iv1''U~'IJB<lb"lf m"'Ui;i'Y11111 um'!le:i<ie:n{i'Hj~i:11iuv1''U~ 
' 

bVlflbub1:1~ 

U~ 25 uD!'J~ 1 1.J"J:::'11b~B'U:!Jn';i1fllJ-iJ'U1fllJ 2560 

Yuporn Rimcholakarn.(2018).The Relationship Between Nine-Point Circle of 

Archimedes' Triansle Inscribed Circle of Archimedes' Triansle and Spieker 

Circle. Naresuan University:Journal Science and Techonolsy 26(3) July-

Septemver.2018 . 

.flty 1ty :!J1dAmJ bb1:1::: ~'V'l':i ~:!J'1l1:1f11':i .(2559). rn"J~\;lJ'l..l11'11'\J-:i~rn':i'U~vn"J-:i1t11'1l1rn"J~iJ1.J"J:::~V1'5l'.l1:1 

'VB'l b ':i-.1 b~!'J'WbBf1'1l'W "J:::lii''Urn"JAn~1~'W~W51'W.f11fll'ld''Weieimil!'J-:ibVIUB. 11"J?11':i:!J'W~n 1 
.. ' "l! 

l"11?11'l{brn:::~-:iA:um?1l'l{ i.Jru~l'llV1!'J1~!'J iiV11lV1!'J1~!'J"J1'1l.ilffW\j1:1?1'1A"J1:u u~ 1 o o~'U~ 1 

:!Jfl.-lJ!'J. 2559 Vlii1 180-193 

ilru1ru iit1A1:1tJ bb1:1::: !'J'V'l':i ~:!J'1l1:1rn"J.(2558). \J~~!'J~~'ll'.l1:11'iei1.J"J:::~V1'5l'.l1:1'VB'1Yl:!Jbt1?1mt1An~1~'1nli1 v v ~ , 



56 

lJA.-ilt.1. 2558 VIU1 109-130 

5~-tit.J ~1?rm1 il'!Jb'IJ l..l~Am:i bb61:;~y.i1 ~mrnm1.(2560) rn111.:ibbt:-1'Wf161~V16?1m'W~n~1'U€l.:i 
h.:ib~t.J'WbV11'1'\J161~.:j'VllV1b61t.J .11"i?l1"il'll1f11"ilJVl1lV1t.111A'm1'llil!]i;J bn\?1. tJ~ 13 mJ'\J~2 f1f1.-

5f1. 2560 VIU1 58-70 

.n'IJ 1'1! lJ~A61li bbi:1:; ~y.j"j ~lJ'll61f11"i .(256 U. ?llJtJ~ 'U€l.:i~'W~1.:in61lJ bn1 ~vi'U€l.:i~LJ?11lJ b VI~ t.JlJ'U€l.:i €111 

.:::.,.::::ilq :;"1.J CV .J ii fllJVl?I. uV1 37 O'\J'\JV1 1 lJf1.-f1Y-l. 2561 Vl'W1 136-150 

"' 'I ., d 5.2 ~61.:i1ti1"!J1n1'a btii;!f1~N~Bti 

t.JY-l"i ~lJ'll61 f11"i .(2544). bBf16'11'a'lh~f1BUf11'a6'1Bti RtU\91A16'1\91{~h111~UR'a'lh~m.1. bi:1 tJ: ' ~ 

lJV111vi t.11~ t.J11'll n!J b61t.J. 

~Y-11 ~ll'lli:1f11"i.(2549).mn6'11-af116'1Bti L"a'!l1RtU\91L-dB.:il"i'u. b1:1t.J: :1.JV111vit.J1ilm1'lln!Jb61t.J. 

5.3 ~1'a1/Vlif.:ii!B 

~Y-11 ~ll'll61f11"i .(2544).'Vlq~~m.1m-a. b61t.J: :1.JV111vit.111A't.J11'lln!J b1:1t.J. 

~Y-l"i ~lJ'll1:1f11"i.(2548).V!"!JRtU\91ti1i15'a'ail 1. b61t.J: lJVl1lVlt.J1tlt.J"i1'lln!Jb°61t.J. 

~Y-11 ~ll'll61rn1 .(2552).V1~nm-aRru\9IA16'1\9li. bi:1t.J: :1.JV111vit.11~m1'lln!Jrnt.1. 

t.1Y-11 ~ll'll61rn1 .(2558).-a1mnm-a"!J1Rrul'1. Vi~ru 161n : :1.JV111vit.11~m1'lJ.ilnV1'U61?1.:iri11:1.J. 
, d3 'I d..J 'U 



: Acting Sub Lt. Pongpun Julatha 

E-mail : pongpunjulatha@hotmail.com 

2550 

2554 

2560 

P. Julatha and M. Siripitukdet. (2017). Characterizations of semigroups in terms of 

( ELl, ELl V qLl)-fuzzy generalized bi-ideals, Global Journal of Pure and 

Applied Mathematics, 13(9), 6511-6523. 

P. Julatha and M. Siripitukdet. (2017). Some Characterizations of Fuzzy Bi-ideals and 

Fuzzy Quasi-ideals of Semigroups, Engineering Letters, 25(2), 160-166. 

57 



58 

M. Siripitukdet, P. Julatha and A. Farajzadeh. (2017). Characterizations of semigroups 

in terms of their ( ELl, ELl V qLl)-fuzzy ideals, JP Journal of Algebra, Number 

Theory and Applications, 39(5), 815-842. 

M. Siripitukdet and P. Julatha. (2012). The greatest subgroup of a semigroup in r-
semigroups, Lobachevskii Journal of Mathematics, 33(2), 158-164. 





~
­

,
,
~
 

~G
NR
U 

uH
15

nv
1a

vs
1ij

no
a1

u1
J 

I 
._

 

s:
:>

un
u 

...u
 

.
.
.
.
.
.
.
 

-
-
.
c
 

-
.....

. 
~
 

....
.,, 

IA
S

f>
V

1V
U

O
J7

1f
lf1

nl
:J

1U
H

1:
:>

nv
1a

vs
1i

jn
on

1A
IH

U
tl 

ut
:>

u1
nv

sA
u~

sa
uu

dl
t1

16
1W

a1
1a

~h
1d

1 

, 
, 
-, 

01
01

S
U

 A
S.

 W
\lt

lW
U

8 
o

an
1 

.. 
l~
u1
1a
ua
wa
J1
u5
Q"
v 
(n
1A
us
sv
1v
~1
i;
iu
) 

1u
n1
su
s~
?$
uc
lu
uu
15
?$
1n
1s
u1
1a
ut
:>
wa
J1
u5

'5
"v

s:
:A

'u
?$

1~
 

. 
, 

v 
• 

v 
• 

1A
st
:>
v1
vu
ru
n~
fl
nt
:1
1 

ut1
15

nv
1a

vs
1?

$n
on

1A
11

10
t:>

 A
sJ

n 
gc:

> 
11

a::
ci1

u1
u5

'5°
v A

sJ
n 

er 

e#
-

~t
f'

.)
Uf

11
C'

!C
1$

11
1S

E.
i 

O
S 

of
is

rn
.:J

 <
1u

tC
'!U

l 

s<
:>

Jo
sm

su
ri 

ur
n5

m
.n

au
sw

no
<'

ht
.h

J 

to
o 

w
ns

 
1 

to
a:

n0
 

n!f
-cX

.w
::. 

~d
::
iu
f1
1C
'!
CI
ST
11
SU
 O

S 
rU

JS
C

ll
 '

.lJ
l:I

U
lU

: 

Ll
s:

s1
u1

n5
uv

1u
ur

nf
ici

fir
nn

 u
1·

n5
m

.n
au

s1
C1

no
m

m
11

uo
 

~
&
¢
 

s0
Jm

an
s1

11
su

 o
s.

au
u"

iu
sf

i a
1u

sy
 

o5
m

su
riu

rn
5n

u1
au

s1
C1

liD
<'

i1
lJ1

J 



n1~tl~~~l.Jl'IJ1n1~tJ1bi'IUBe.J'1-11Ul'ilt.J~~iKu'IJ1~ 

bA~EJ~1t.1uruonAiilm,i1 lJ11111vim~m1'1Ji1£]fl1AbV1UEJ A~-:i~ 1s bb<i~fl1t11-:i1'ilv A~-:i~ 4 

!':.-FUZZY SUBSEMIGROUPS OF SEMIGROUPS 

~m ~:iJ'lli;lnl-;i(Yuporn Rimcholakarn) 'l'M-0~u6 ~l;1'V11(Pongpun Julatha)· 

?11'lJ1i'lJ1Aru\9lP1l?l\9l~ Aru:::i'VltJ1P11?1\9l~lrn::: ''Vll'l L 'Ll fa~ iJV11i'Vlm~tl''i1'lJ.tl'!]Yh.J'1?i'IA';illl 
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'U'VlR~~ti 

!':. -M-:imu ue:iCJ1n'1luCJ'Ve:i-:iM-:i mtJzj.:Jb l!uuCJvY11 u'Ve:i-:i 
' ' 

( E,{' E). vq/I )-M-:in1tlue:iCJ-lJl'1lUCJ'VeJ'l~'ln1tl 'l"l~eJ:l.Jrl1Vl'Ulil~m.'fru::;bQ'\'11::;'\J1'lU';i::;n1';i'Vtl'l /':.-M-:i 

muue:iCJ1n'lluCJ'Ve:i-:iM-:imu 
' ' 

R1~1Rqj: b61li71VeJCJlJl'UUtJ M-:in1tl M-:iniutJe:itJlJl'UUtJ ( E ,p E;, vq /I )-M-:in1utJeJCJlJl'1lUCJ !':. -

M-:i mtl tJ e:i CJ1n'1li£ CJ 
' 

Abstract 

In this paper, we introduce a concept of a !':.-fuzzy subsemigroup of 

semigroups which is a generalized concept of a ( E,i ,E,, vq11 )-fuzzy subsemigroup of 

semigroups. Some characterizations of /':.-fuzzy subsemigroups of semigroups are 

given. 

Keywords: Fuzzy subset, Semigroup, Fuzzy subsemigroup, ( E;,,El vq11 )-fuzzy 

subsemigroup, !':.-fuzzy subsemigroup 

'U'Vl111 

bb'U1fllil'VeJW1ll7llJl'1lUCJVl~m61li7itle:itJ1n'1luCJ (Zadeh, 1965) 1~~"un1-;ibb'U::;tl11ITTCJ Zadeh 

zj;i L llu bbu1f1ITT~'li1 CJ LL nu fl!Vl1'\J1-:itl';i::; n1';i~'Vl'1~5 L61li7i b~?11111';irie:i6'U1CJ1~ Lbi;l::; b61ll711n'1lif CJ t'J-:i b llu 

bL'U1f1ITT~11-:iuCJvY11tM1V1-r'Um-:i1fl';j -:i?1~1-:i~'llflrul7l Zadeh bbi;l::;un1~CJ~1mu111n1~v\'1m';ii'\n~1 

f1ufl11 bb i;1::; ~ \ilJ u 1bbu1f1Iiib6111711n'1l11tJ1u~f116'1l'l1vi1-:i 1 b 'li u fl ru \?\ f116'1l'l1 fl e:i ii Vl 1b\?\e:i1 

1mm';ii1f11?11'l1 bb'V'1'VlCJf11?11711 bbi;l::; bf1';i~~f11?11711 b l!wXu 1 u?hum';itl1bb u1f11ilb61ll711n'1lut.Jm 1'if 
"' 

bll'Ubfl~m:We:i b 'Un1';iAn~1~1'U~'llflrul?l~'U ~b~ii 1 u:U 1971 Rosenfeld tl1bb'U1fllil b61ll?lln'1luCJm1'if 

b llmfl~e:i-:i:W e:i 1 um';i f\ n~1'Vl'1~5 n1tl ('V1'1~5 n1tl'l"le:i CJ ii) bbi;l::; 1~tl1b?1ue:i bfl';i-:i?1~1-:itle:it.J1n'llu CJ'Ve:i-:i 

mtl Cmtl'l"Je:iCJii) n~11f1e:i1~bLu::;tl1mtlue:it.J1n'1lutJ (mtl'l"lm.1iitJe:iCJ1n'1luCJ) 'Ue:i-:imtl Cmtl'l"le:iCJii) 
'I 'I 'I 'I 'I 'I 



n 11ti1 :o ~:w l 'll1n11111 bi.'ltl ei i:J <i ~1tl 1~m:o\i\'U'll1 &1 

'A'1ei-ci1tJuru'1liiifin1'!1 :w'V111vitJ1am1'lln£Jmi•w111ilei A~~Vi 1s bb<i~'11t11~1~tJ ri~~~ 4 

'l"l~eJlln'U 1Vf?ll!UM'U1\lth~nT:i'VeJ\l'l"l1n:iJu (Rosenfel, 1971) '<il1n,luiJm1tl1bb'L!1f\1'1b'IW1i.fl'IJ'W't11 u 
1-ff dJ'Llbfl~eJ\l:iJei1 'Llf11':iAm.'.l11fl':i\l6'1~1\lVl'IJflrul'l'IJUl'l~'Ll1 Bnmnmt1 Kuroki (Kuroki, 1981; 

Kuroki, 1982; Kuroki, 1991; Kuroki, 1992; Kuroki, 1993) 11'i'f'in't.'.11bbfl~~~'Ll1M\lmU8eit1i.fl'IJ'W't1 
' 

'VeJ\IM\ln1U'IJtJl'lM1\I 11'LlbV1€ll!'VeJ\lM\ln1u8eit1i.fl'IJUtJ Mordeson bbfl~flru~ (Mordeson et al., 

2003) Mfli n'l.'.llVlfJ't.'.15M\In1uiJ1'1Jut166fl~'Uviu1~ ~n~'VeJ\lVlfJ't.'.15 M\I n~ui.fl'IJutJ 
1fl':i\1?1~1\18eit1i.fl'IJ'W't1'Vei\1Vl'1Jflrul'l Mfom1An'l.'.l1 fiuf11'1bba~~~u1ei81\1\'im ~€l\I Bhakat 

bbfl~ Das (Bhakat & Das, 1996) 11'1bb'Ll~'l11 (a, fi)-n1u8€lt1i.fl'IJutJ'VeJ\ln1u b~€ln1Vl'Lll'l 1 VI 
a,jJE{E,q,Evq,E/\q} bbfl~ a"::f:;E/\(f bbfl::;bb?lvl\11Vlb~'Lll1 (E,Evq)-n1u8eit11Jl'IJUtJ'V€l\I 
n1U6lJ'L!Ut1~11U'VeJ\lfl1U8eit1i.fl'IJut1 Jun 66a::; Song (Jun & Song, 2006) ll'i'bb'Ll::;'l.11 ( a,fi)-M\I 
n1U8€lt1i.fl'IJut1 bbfl~ ( a,JJ)-1€l~amt11uiJ1'1JutJ'VeJ\IM\ln1u bbfl~'l"llJll ( E,E vq )- M\ln1u8eit1 
lJl'IJUtJ'VeJ\IM\lmUbll'Ll'W't1~11U'V€l\IM\lmu8eit1i.fl'IJut1 Shabir bbfl~flru~ (Shabir et al., 2010, ' ' 
pp. 161-175) 11'1flin't.'.111A':i\16'1~1\I ( a,JJ)-M\ln1u8eit1i.fl'IJut1'1Jtll'l~zj\l~m~t1n11 ( a,fi)-1ei~a 
1.fl'IJutJ ( a,J3)-1ei~a~1.fl'IJ'W't1 bbfl~ ( a,J3)-mei'il-1ei~a1J1'1JutJ bbfl~'l"l'Ull ( E,E vq )-1€l~a 
lJl'IJUtJ ( E,E vq )-1€JMfl~lJl'IJUtJbbfl::; ( E,E vq )-m€l'il-1eiMaiJ1'1JumlJ'L!UtJ~11U'VeJ\11€JMfllJl'IJ 
UtJ 1ei~a~1J1'1Jumba~mei'il-1eiMa1J1'1JutJ 1'11ll~1~'U Shabir bbfl~flru::; (Shabir et al., 2010, pp. 
14 73-1493) 11'i'v11m1fin'l.'.l1b6a::;~~m 1A1\1?1~1\18€lt1i.fl'IJut1'Vei\IM\lmu66a::; 11'1 bb'Ll~tl11A1\l?1~1\I 

' 
( E, Ev qk )-M\ln1u8eit1i.fl'IJUtJ ( E, Ev qk )-h~ai.fl'IJutJ bbfl~ ( E, E vqk )-1ei~a~1Jl'IJUtJ'VeJ\IM\l 
n1u '1"11 m 'V111'1 bb?ll'l\11 VI b ~u-11 ( E, Ev qk )-M\I n1u 8€lt1i.fl'IJut1 ( E, E vqk )-1€JMfllJl'IJUtJ bba~ 

( E, E vqk )-1ei~a~1J1'1Jumllu ut1~11U'V€l\I ( E, E vq )-M\ln1u8€lt1i.fl'IJut1 ( E, E vq )-1ei~a1J161l 
ut1 bbfl~ ( E,E vq )-1ei~a~1J1'1JutJ ml!~1~u 'l"l~eJJ.Jn'U"ii'1bb'Lln~n'l.'.lru~bU'\Al1~'V€l\lM\ln1uunii\ 

mt11'Llbba~M\ln1uunii\1'LlbVleJl!'VeJ\I ( E,E vqk )-M\ln1u8eit1i.fl'IJumV1~1,lu Shabir bbfl~ Ali 

(Shabir & Ali, 2013) 11'i'fin't.'.11 (E,i,E,i vq.u)-M\ln1u8eit1i.fl'IJut1 (E,i,E,i vq.u)-teJ~ai.fl'IJUtJ 
bbfl~ ( E),, E,i vq.u )-1ei~a~iJ161lutJ'VeJ\IM\ln1uzj\lblJ'L!ut1~11u'Vei\I ( E, E vqk )-M\ln1u8eit1i.fl61lut1 

(E,Evqk)-1€lMfllJl'IJUtJ bbfl~ (E,Evqk)-1€l~fl~lJl'IJUtJ 1'11lJ~1~lJ bbfl~1-ff (E,i,E,i vq.u)-M\I 
mu 8€l tJlJl'IJUtJ b Vl~l,r'Ll 1 u n11"ii'1 bb 'LJf)~ fl'l.'.lru~ bQ'\All~'V €1\1 M\l mu 

' ' 

'W't1~11 U'V eJ\I M \I n1u iluvimvi~1rl'qJ\'iein11flin'l.'.l1vifJ'l.'.l5M\ln~u ~1~t1~\lilm1l!?1'Ll1'<il 1 um1fl! n't.'.11 
bba~~~mM\lmu8eit1i.fl'IJ'W't111\l'Llt1~11 U'V€l\I M-:imu 11'1t1~i~t111'1 bb'Ll~'l.11 ~ -M-:imu8eit1i.fl'IJ'W't1 , , 'U , 



f11'iU'i:'.'/!:Wl'111f11'iU1b?l1.J<l~flHUl~tJ'i:'.iii'1J'IJ1&i 

bfl~<J'li1tJuru'7iii1Af11'J1 :WV11l'VltJ1fltJ'i1'1Jti'!Jil1flbVIU<l fl~1~ 18 bbfl:'.fl1U1~l~tJ fl~1~ 4 

'lJeJ\I M-:i n 1tJzj\I b Ut! Ut.Jvf 11 U'llUt'l'M~ \l'lJ eJ\I (EA' E ,,\ vqp )-M-:i n1U cJ el CJ-lJl'lltlt.J ~1mJ nu 1 Vi 
~mm.i::;bQ~1::;u1-:itJ1::;m1'lJei-:i L1 -M\lmtJcJeit.J1n'1lut.J'lJmM\lmtJ 

' ' 

1~~u~~~~~~B~n1~1~CJ 
' 

b ~eiAn'l'f11ri1-:i?111-:i~ b llt1ut.Jvf11 U'lJeJ\I ( E,p E; vqp )-M-:in1tJcJeit.Jin'1ltlt.J'lJeJ\IM-:i n1tJ 

bb61::;m~n't'fru::;bQ~1::;u1\11h::;m1'lJeJ\ltlt.Jvf11 LJ ( E }. 'E). vqp )-M\ln1ucJm.11n'1ltlt.J 

.:::::i.q 0 .oQ, .:::.. Q.I 

'J5~1b 'U'Un1~'Jli]CJ 

nT'jl~t.Jdb llti m11~ t.J b ~-:irirum~ lt'lt.J m1A n't'f1.LJ'ei:wm11n beJn?111 bb61::; bnm1m1:w-Uei:w61 
' " " 

c!j .tj .q .tj v 
1. V'1fl'\'f1'Vl~'l'f~'Vlbflt.J1'UeJ\I 

2. ?111\luqim 1 'Mii~1nvi~'l'f~uvi b~:1J~brit.JAn't'f1 H 
3. vl1b'Llt!fl11~6'1~tl 

" 

mm1~1~CJ 

n1'Mt1t'11Vf 0 * L1 <;;;;; [O, lJ bb61::; o s A-<µ s 1 bb61::;1Vf s bbvit1M\ln1u b~t.Jn-v~\lniu 
/:S~(O,l] 11 

b6ll~Ve:JCJ1i1"llUCJ (fuzzy subset) (Zadeh, 1965) 'lJeJ\I S 6'11'M-r'Ub"IJl?lc!eJt.JlJl'1lUt.J f 'lJeJ\I S 
" Dmm"IJl?lc!e:it.J su;1i) <LJei\I s l'i'\lu 

S(l;ti) = {x/f(x) ~ Sup(Ll) 'M~eJ f(x) E Ll 'M~el j(x) S inf(Ll)} 

.Uei61'~bn~ 1Vf f bllm"IJ1?1cJeit.Jin'1lut.J<LJe:i\IM\ln1LJ s -Ue:im1:wt>ie:i1udbut1~~-:i 

(1) ~1 L'l=(A-,µ),L'l=[A-,µ),L'l=(A-,µ] 'M~ei L'l=[A-,µ] bb~1 S(f:1iJ=S 

(2) ~1 L1 = {A,} bb~1 S(l:tiJ = S 

(3) ~1 S(l:1i) * S bb~1 sup ( L1) >inf ( L1) 

'U'VlilCJ1:J.J 1 (Mordeson et al., 2003) 1'\X f bUt1b"IJ1?1c!e:it.Jin'1lUt.J'lJel'IM\ln1u S b~t.Jn f 11 M~ 
n1ucJe:iCJ1i1"llUCJ (fuzzy subsemigroup) 'lJeJ\I S ~1 

f(xy);::: min {/(x),/(y)} 



n1~tl~~~lJl'IJ1m~t11b<iu<ii:.m-:i1u1~m~ili'u'IJ1~ 

lfl"iv-ti1CJuru?liiii'lm.11 :iJV111V1ll1'1m1'lli1!JmflbV1UEJ fl~-:i~ 18 bba~'11t11-:i1~t! fl~-:i~ 4 

• 
0 

x 

y 

z 

0 

0 

0 

0 

0 

x 

0 

0 

0 

0 

y 

0 

0 

x 

x 

z 
0 

0 

0 
x 

"il:::1\il-;h S bU'WM..:imtJ (Mordeson et al., 2003) 11X f bU'Wb6/Jl'ltleJtJlJl"llUtJ'UeJ'I S ~UtJ1:1J1i1..:id ' " 

/(0)=0.8, f(x)=0.6, /(y)=0.5, /(z)=0.3 
"il:::vr1J11 J bU'WM..:in~tJtJeiv1Ji'"ll'LltJ'Uei..:i s 

tJ'VltJf.mJ 2 (Shabir & Ali, 2013) 11X f bU'Wb6/Jl'lVeJtJ1n"llUt.1'Uei..:iM..:in~tJ S b~tJn f 11 

( E ,p E ,i vqp )-M.:in1tJcivfl-1Ji'6UiJfJ ( ( E ,i, E ,i vq,i)-fuzzy subsemigroup) 'Uel'I S nl 
max {f (~v ),4} ~min{! (x),f (y ),µ} 

~1Vl-r'U X, V ES 

·<1nn'U'VIUtJ1:1.J 1 bb61::: 2 b':l1'V'l'Ul1 vinM..:in~tJtJeJv1n'IJUtJ'UeJ..:iM'ln~tJbU'W ( E,i,E,i vqJ-M'I 

mtJtJeJv1Ji''IJUtJ'lJeJ'I M'lmtJ bbl'i'U'Vln~u hJb U'W"il~'l~'I b ~'W 11'i'"IJ1nv11eJtJ1'11il'll'ieJ 1 tJd 
' q 
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y 
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z 
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0 
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/(0)=0.7, /(x)=0.6, /(y)=0.5, /(z)=0.8 

- . ~ 
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n11tl1:0'1l~l'll1n11U1bi'IU<lt:.J<i~1u'l~CJ1:o~u'IJ1M 

bA~eJ~1CJurusfilllflnt11 ~V11'l'VICJ1am1'llil!JmAbV1ueJ Af~~ 1s bb<i:o'11t11~'l~CJ Af~~ 4 

~~'l'lu'J1 f dJ'W ( E 0.5 , E 0.5 v%.7 )-M'ln1utJmJ1n'llutJ'lJeN S bWl f hlbU'WM'ln1ut!utJ1n'llutJ 
6U~\l s b~~1~11 

f ( zz) = f ( 0) = 0. 7 < 0. 8 = f ( z) = min { f ( z), f ( z)} 

l?iu1'\Jb';i1~~bb'W~tl1b"IJ(i)81JtJlJl'lJUCJ'lJ1J'lM'ln1LJzj'lbU'WUtJvi'11'LJ'lJ1J'l ( E,i ,EA vqµ )-M'ln1u 
VB tJlJl'lJU tJ'lJB'l M'l mu 

' 
u'VliimJ.J 3 1Vf f bU'Wb"ll1'1t!utJ1n'llutJ'lJu-:JM-:Jn1u s b~tJn f 11 Li-~·:m1u~BtJ1.ti'"lluv (Li-
fuzzy subsemisroup) 'lJB'l S il1?1u\91A~B'ln'Ub1u'W h!?iu 1 ud 

(Vx,y E s)(xy E S(J;c.) ~max {f ( xy ),inf (Li)}~ min {f ( x ),f (y ),sup( Li)}) 

* a b c d 

a a a a a 

b a a a a 

c a a a b 

d a a b c 

~~1Jl11 S bU'WM'ln1u (Mordeson et al., 2003) l?iu1'\Jb';i1UtJ1llb"IJ(i)t!utJlJl'lJUtJ f 'lleN S hm 
f(a)=0.4, f(b)=0.6, f(c)=0.5, f(d)=0.3 

~~'l'lu11 f bU'W {0.3, 0.5, 0.6}-M'ln1ut!utJ1n'llutJ'lJB'l s 
bbl?i f hhu'W (E01 ,E01 v% 6 )-M'ln1ut!utJ1n'llutJ'lJB'l s b'V'l';i1d1 

max { f ( b * c), 0.3} =max { f (a), 0.3} 

=0.4 
<0.5 
= min{f(b),f(c),0.6} 

~1n'U'VlUtJ1J.J 3 bb'1~b~m';i1n1V!'W\911Vf Li = (A-,µ) ~~'l'lu11 b"IJ(i)t!utJln'llutJ .f 'lJu'lM'l 
n1'\J S bU'W (A-,µ )-M'ln1utJutJ1n'llutJ'lJB'l S fl!?im~B 

max{.f(xy),1t}~min{.f(x),f(y),µ} ~1V!1''U x,yES 



n11tl1~'111Jl'IJ1n11u1b'1t18t:J<1~1u'l~tJ1~'1i'u'IJ1~ 

bf'1~8~1uuru?1Rfin1'!1 !JVl1l'VltJ1ti'u11'1Jil!:]ll1flbVIU8 Af~~ 18 bb<1~~1tl1~1~tJ Af~~ 4 

,rt!AeJ f b Ut! (A,µ) -M,m1ucJeitJlJl'1JUCJ'IJeN s n~m~ei f bUt! ( E ,p E" vql, )-M-:iniucJeitJ 
1n'1JutJ'IJei-:i s 191-:iJti v~1~-:imiiTH16'!1tJ119111 ~ -M-:imucJeiv1J1'1JutJ'IJei-:iM-:imtJ6Ut1utJ~11 tJ'IJei-:i 

' ' ' 

b~ei~o;i11ru1 ~ = (A,µ),~= [It,µ),~= (IL,µ] bbf4~ ~=[It,µ] 611~-:iM'Vl~~~ 
191-:i~ei 1 ud 
'Vlfl'l?f~u'VI 1 1 lX f b um•1w1cJeitJ1n'1JutJ'IJei-:iM-:in1u s -ITeim1ii~ei 1 ud6'!i1~G'int1 

o) J b uti (IL,µ) -M-:in1ucJeitJ1J1'1Juv'IJei-:i s 
(2) J b uti (IL,µ ]-M-:iniucJeitJ1n'1JutJ'IJei-:i s 
(3) J bUti [IL,µ )-M-:in1ucJeitJ1n'1JutJ'IJei-:i s 
( 4) J b uti [IL,µ ]-M-:in1ucJei CJ1n'1JutJ'IJei-:i s 
(5) j bUti (E,i,E,i vqµ)-M-:in1ucJeitJ1n'1lutJ'IJeJ'l S 

~~"iltl 11?1mJ'Vl'LltJ1ii 2 u'VliJCJ1ii 3 bb61~ s(l;(-1.p)J = s(/:[4 .µJJ = s(l:(,i.µ]) = s(f;(4 .µ)) = s 

'Vlfl'l?f~u'VI 2 tl1 f b uti ~ -M-:in1ucJeitJ1n'1JutJ'IJei-:iM-:in1u s bb~1 J bUti n -M-:in1ucJeitJ1n'll 
utJ'IJei-:i s ~1V!fob6lll'lc!eitJhi11-:i n 'IJei-:i ~ 11?1CJ~ Susi) c;;:;: s(/;t:.) 

~~"i!tl i,'fiJiJ~ 0 :;z': n <;;:;: ~, S(/;n) <;;:;: S(/;t:.), X, y ES bb61~ XY E S(f:n) OJ~ 1\9ll1 xy E S(f;t:.) 

b~ei-:io;i1n f bUt! ~ -M-:in1ucJeitJ1n'1JutJ'IJei-:i s vh1ml9111 

max {f (xy ), inf(~)} 2 min {f (x), f (y ), sup(~)} 

max {f(.xy), inf(n)} 2 max{! (xy ),inf(~)} 

2 min{f(x),f(y),sup(~)} 

2 min{f(x),f(y),sup(n)} 
1'1-:iJti f bUti n -M-:in1ucJeitJ1n'1lutJ'IJei-:i s 

11X f bUt1b6ll\YlcJeitJ1n'llutJ'IJei-:iM-:in1u s brn~ ~ c;;:;: [It,µ] bb~1 s(/;t:.J c;;:;: s(f ;(4 .µJl o;i1n 
'Vl~~5u'Vl 1 bb61~'Vl~~5u'Vl 2 o;i~Mu'Vlbb'mn 3 11?1CJ~t1V1 
U'Vlbb'Vl'm 3 tl1 f bUti (EA, E 4 v q µ )-M-:in1ucJeitJ1n'llutJ'IJei-:iM-:in1tJ s bb~1 f bUti n -M-:i 
n1ucJeitJ1n'1lutJ'IJei<i s ~1Vl-rub6lll'lc!eitJhJ11<i n 'IJei-:i [It,µ] 



m1tJ1~'1ll.Jl'IJ1 m"i'tl1 b'1t1ili:<<int.1Wm:;iil1J'IJ1~ 

bfl~il~1t1uru-nll1fin'!'11 :1.J1111'i'Ylt11tlm1'1Jil!]il1flbV1Llil fl~~~ 18 bb<i~'11tJ1~'iilt1 fl~~~ 4 

n1V1tw11 VI f m=i~ g bU'Llb61l111t!eit.11i1'llut.1'Uei-:iM-:inrJ s 'Llt.11m61l111t!eit.11i1'llut.1 f /\ g 

(Mordeson et al., 2003) 'UeJ'l S 1~m 

(f /\ g )( x) =min {f (x ),g( x )} ~1Vlfo x ES 

'VltJ'M~u'VI 4 il1 f bb&l~ g bU'Ll ll -M-:in1'l.JtJeit.11i1'llutJ'Uei-:iM-:in1u s bb~1 f /\ g bU'Ll ll -M-:i 

mutJeitJ1il'llutJ'Uei-:i s 
' 

"' Vl~'iJU ?!:J.J:J.JM x, y Es bb61~ .xy E s(f/\g;b.) b'Hil~bbtJn.Yhnrn.n 2 mru tihu 

11 

mru 1: (f /\g)(-~y) = f(xy) :U~1Ji11 X}' E S(f;b.J 

b~ei-:i:u1n f bU'Ll ll-M-:in1utJeitJ1i1'llutJ'Uei-:i s :u~ 1v111 

max{f(xy),inf(tl)} 2 min{f(x),f(y),sup(L'l)} 
bb6l~v'f11 V1'1Jl11 

max { (f /\ g )( xy ), inf( Li)} =max {f ( xy ), inf( Li)} 
2 min {f ( x ),f (y ),sup( Li)} 
2 min{(!/\ g )(x ),(f /\ g )(y ),sup(ll)} 

mru 2: (f /\ g )(xy) = g(xy) b'j1m:J.J1'jf;1Vi~:u'Ll'11?1CJvl1'LleJ'lb~CJ1fllJmru 1 zj-:iv'f11Vflvi' 

max { (f /\ g )( ~v ),inf(ll)} 2 min{(!/\ g )( x ),(f /\ g )(y ),sup ( L'i )} 

'91\lii'Ll f /\ g bU'Ll ll-M\ln1utJeitJ1il'llutJ'Um s 

'U'Vlbb'Vl'jn 5 (Shabir & Ali, 2013) il1 f bb6'1~ g bU'Ll ( E,, ,E,, vqµ )-M\ln1utJe:itJ1i1'llutJ'U€J'lM\l 

n1'l.J S bb~1 f /\ g bU'Ll ( E,,, E,, vq1, )-M-:in1utJeitJ1il'llutJ'UeJ\l S 

Vl~'iJU b\?ltJ'Vlt]~DlJ'Vl 1 'Vltl~Dll'Vl 4 bb6'l~bb'Vl'Ll Li= ( A,,li) 

n1V1'LlM1Vf f bU'Llb61ll'lt!eitJ1il'llutJ'Uei'lM-:in1u s 'Dt.11m61ll'lt!eitJ1il'llutJ J~ 'Uei\l s "1-:id 

ft; ( X) ={max {min {f(x),sup( fl)}, inf (fl)}'. XE S(I;b.) 

sup (Li) 'x ~ s(/;6.) 



n 1 •1.J' ::'1!1Jl '111n1•u1b<t1.Jeir..i11.:i 1u1 ~ t!'l:: I'\ u'1l 1 ~ 
bfl~ei'IJ1uuru'1l\ili'ln~11J'l111vrn1ti'm1'1lil!Jmflb'l1tlei fl~.:i~ 1s bb11::i\'1u1.:i1~u fl~.:i~ 4 

u'Vl~.:i 6 ~1 f dJ'w61lM8BCJ1n'lluCJ'll'iJ\IM-m1LJ s bb~1 J~ bll'U ~ -M\ln1LJ8BCJ1n'lluCJ'lJ'i)\I s 
nl'im~'i:J ft, bll'U M\ln1LJ8eJCJ1n'lluCJ'lJ'i)\I s 

~~\JU 1Vf x,y Es l\Jd~11 xy E s(f~;t,) b~'i)\ll\J1f1 ft, bU'U ~ -M\ln1tl8eJCJlJl'llUCJ'll'iJ\I s I\)~ 
1v'l 

f 6 ( xy) = max {ft, ( xy), inf ( ~)} 

2 min { f 6 ( x), ff, ( y), sup ( ~)} 
=min{ft,(x),f6 (y)} 

~\IJ'U ft, bU'U M\ln1LJ8eJCJln'llUCJ'lleJ\I S 1 'U~1'U'U'Vlf1~'U'll'i:l\l'Vlq~~.Q~m"il'U 

'Vl{]'l?J~u'Vl 7 ~1 J bllm61lM8BCJ1n'lluCJ'llei\IM\ln1LJ s bb{;l~ ft, bll'U ~ -M.:in1LJ8BCJ1n'lluCJ'llu\I 
s bb~1 f bll'U 

~ -M\lmLJ8BCJ1n'lluCJ'lJ'i)\I s 
' 

~~\JU 1Vf x,yES bb!;1~ xyES(l;t;) "il~1v'J11 xyES(f,;t,) bb!;1~ 

f~ (xy) =max {min {f ( A;Y ),sup(~ )},inf ( ~ )} 

b~B\ll\J1n ff, bll'U ~ -M\ln1LJ8BtJ1n'lluCJ'lJ'i)\I s bb1;1~u'Vl~\I 6 l\)~1~11 

ff, (xy) 2 min {ff, (x), f 6 (y)} 

mru 1 min{f6 (x),f6 (y)}=f6 (x) "il~1~11 ft,(xy)2ft,(x) ~1 xgS(l;t,J "il~M 

11 f~(x)=sup(~) bb1;1~v\'11mv'l11 

max {f (xy ), inf ( ~ )} ?_max {min {f ( xy ), sup(~)} ,inf ( ~ )} 

= ft,(xy) 

2 ft, (x) 

=sup(~) 

u~i!'U f ( xy) 2 sup ( ~) bm~v\'11 m~11 
max{f (xy ),inf(~)}= f (xy) 

2 sup(~) 

2 min {f ( x ),f (y ),sup(~)} 
~1 x E S(f;t,) "il~1v'l11 ff, ( x) =max {min {f ( x ),sup(~)} ,inf ( ~ )} bbl;1~"il~1~ 

max { f ( xy) , inf ( ~)} 2 max {min { f ( xy), sup ( ~)} , inf ( ~)} 

= j~ (xy) 

2 f 6 (x) 



fl1 'ltJ'l:;~J.J1'1i1 m'ltl1 b<1tmi:.Jm1u1~m:;A'u'IJ1~ 

bA~ei'iJ1tJuruo/11i1i'if11"1 l.JVl1l'VltJ1fltJ'l1'1ifl!Ji11AbVlUtJ A~~~ 18 bbi1:;~1tJ1~1~tJ A~~~ 4 

=max {min {f ( x ),sup(~)} ,inf ( ~ )} 

~ min { f ( x), sup ( ~)} 

~ min { f ( x), f ( y), sup ( ~)} 

mru 2 min{fti (x), fti (y)} = fti (y) b':i1mlJ1'Jf1Yl~~'U°1'Uvl1'UB-:Jb~tJ1tl'U 6/i-:i 

v\'11Vl'1~11 

max {f ( xy ), inf (~)}~min {f ( x ),f (y ),sup(~)} 
~-:iJ'U f LU'U L1 -M-:imutleitJin'llutJ'LJei-:i s 

" ' 

( E,,, EA vqp )-M-:irqtJ-tleit.11n'llUtJ bbG'i~ M~n'l~H1J~bQ'\!'rn::'lJ1-:JU'J~fl1'J•1rn-:i L1 -M-:in1utleit.11n'llUt.J 

'LJei-:iM-:imu ~-:i.Q 

., 

' 
1. rh f bU'U L1-M-:in1utleit.11n'llutJ'LJB'l s bb~1 f bU'U n-M'ln1utleit.11n'llutJ'Vei-:i 

s ?1'1vifovim'11\PltleitJ1:1l'.h-:i n 'LJB'l L1 1vit.1~ su;n) ~ s(J;ti) 

2. '11 f bbG'i~ g LU'U L1 -M-:in1utleit.1in'llut.1'Vei-:i s bb~1 f /\ g bU'U l1-M-:in1utleit.1 

in'llUt.J'VB-:J S 

3. fti blJ'U L1-M-:in1utleit.11n'llut.1'Vei-:i s nl'im~ei fti bll'UM-:in1utleit.1in'1lut.1'Vei-:i s 
4. '11 J~ blJ'U L1-M-:in1utleitJin'llut.1'LJei-:1 s bb~1 f LlJ'U L1-M-:in1utleit.1in'1lut.1'LJei-:i s 

"lle:Jb6'1'Ue:Jbt'U::: 

b "J11:11m"Jri 1-ff Lb mf\vi'VeM L1 -M'lmutle:it.1in'llut.1'tle:i-:1 M-:im'IJ b lJmb mvrn L 'Um"JP1'mn bbG'i~ 
' ' 

n\Pl~n'a'<ia.J'lh:::mA 

~1 ~t.J'lJB'lJ B'IJ fl ru:J.J Vl1l'VI t.11 tlt.1 ':i1'1lDi]Yl\jG1 r:1-:i fl':i1 :J.J e:i tl1-:i ~ -:i ~1~ ~fl1':ir:!U'IJl:1~'U 

-:J'IJ'IJ':i~mt1tvY-:1V1:J.JV! L 'Um'J'Vl1i~t.1F1~-:i.Q bbG'i~'VB'VeJ'l.Jflru~'Vl':i-:Jflru1~~mru11 ~A1bb 'U~tl1eJ''UiJri1 zj-:i 
'I 'U 'I 'I 'I 



"' "' LBn!il1';iB1~el\I 

n1'lU'l~'l!:w''h11m'lu1L<i'Ll<i~a"1u?~t1'l~Au'l!1~ 
LA~8'li1t1uru?l1i1i'in1'11 :WVl11Vlt11ilt1'l1'11Jl!)i11AbVIU'1 A~~~ 18 LL<i~ri1tJ1"1~CJ A~~~ 4 
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