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ABSTRACT  

A meet semilattice together with the property that any two elements possessing a common upper bound have a 
suprimum. Standard ideal had extended to convex sub lattice by [7] & [11].  Here we generalize the 
characterization of standard ideals and also generalize the standard ideals, Homomorphism kernels and 
Isomorphism theorems. For any two lattice 1L  and 2L , a map 21: LL   is called an isotone, if for any 

Lyx , , with yx   implies    yx   . Also the above mapping is called a meet homomorphism if for all, 

     yxyx   . Therefore meet homomorphism is an isotone. And since   is isotone.  

     yxyx   . Therefore    yx    exist by upper bound property of  2L  [2] & [3] have 

characterize those lattice whose all congruence are standard and neutral. Here we generalize characterization 
of this lattice whose all congruence are standard. 

1.   INTRODUCTION 

This Paper studies extensively standard ideal and homomorphism kernels. The idea of standard ideals in lattice 
was first introduced by [8], [10]. It had extended the ideal to convex sub lattices and proved many result on 
homomorphism by [7], [11] also [4] and [5]. 

A congruence   of a lattice L is called standard if  s   for some standard ideal S of L. For any two lattice 

1L and 2L , a map 21: LL   is called an isotone if for any Lyx , , with yx   implies    yx   , also 

the above mapping is called a meet homomorphism if for all 1, Lyx  ,      yxyx   . Therefore 

meet homomorphism is an isotone. And since    is an isotone. 

     yxyx   . Therefore    yx    exsit by upper bound property of 2L .  

Latif in his thesis have introduce the concept of standard n-ideals of a lattice. We conclude this paper with some 
more properties of standard and neutral ideals. We also extended the result of Cornish and A.S.A Noor  [1] , we 
also show that If  I  is an arbitrary ideal and S is standard ideal then SI   and SI   are principal, then I  itself  
principal.   

Secondly we have discussed Homomorphism, kernel and stadard ideals. Gratzer and Schmitd in [8] were 
translate several thorem of Group theory to lattice theory. Here we have generalized so of their result, we have 
shown that if S is a standard ideal of a lattice L, then s  the extension of  S  to  LI  and  S  is the 

restriction of S  to the lattice L. Then we have shown that in a sectionally complemented lattice all 

congruences are standard. We also show that in a relatively complemented lattice L with 0, if every standard 
ideal of L is generated by a finite number of standard elements, then the congruence lattice  LC  is Boolean. 

Finally we have generalized two results of [2] and [3] regarding lattices all of whose congruence are standard. 
We know that the set of all standard ideals of a lattice L is a sub lattice of  LI . Also the congruence S  where 

S is standard form a sub lattice of   LI , and SS   is an isomorphism. Suppose   is a congruence 

relation of L.   defines in the natural way a homomorphism of   LI  under which   LIJIJI  ,  if and 

only if to any Ix  there  exists Jba ,  such that   yx  and conversely. We call this congruence relation 

the extension of   to  LI  . 

 On the otherhand any congruence relation    of  LI  induces a congruenc relation of L under which yx   if 

and only if     yx  . This is called the restriction of   to L. 

Thirdly in [8] Gratzer and Schmidt have proved Isomorphism theorem for standard ideal in lattices. In their paper 
they have translated several theorems of group theory to lattice theory using ideal, standard ideal, factor group 
and group operation. Here we generalze isomorphism theorem. 
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We refer the reader to [3] [4] [5] [6] for a necessary background on this paper. 

Theorem 1.1: Let S be an ideal in a lattice L. Then the following conditions are equivalent. 

 (i)  S is a standard ideal.  

(ii) The binary relation  S , defined by  Syx   if and only if  

              byyxyaxyxx   for some Sba ,  is a congruence relation. 

iii) The binary relation   defined by  yx  , if and only if for all Lt ,        cttycttx   

for some Sc  is a congruence . 

iv) For each ideal K, ksKS   : ks  exists, and Ss  and Kk . Moreover, (ii) and (iii) represent the 

same congruence, viz.  S , the smallest congruence of L having S as congruence class. 

Proof:  

(i) implies (ii). If (i) holds, then the relation     LIKJKJ S  ,  if and only if    SJKJJ   

and    SKKJK   is a congruence on   LI . 

 Then LS /  restriction to L is a congruence on L and   Lyx S /  if and only if      Sxyxx   

and       Syyxy   . Thus to prove (ii), it is sufficient to prove that       Sxyxx   implies 

   axyxx   for some Sa . This is proved by induction. By the property of the supremum of two 

ideals, 

     


0


x
nLSxyx  Where     SxyxL 0  and   qpqptLtLn  ;:  exists and 

1,  nAqp  for n=1,2,..........n. Indeed, we show by induction that 

         axyxttSxyx  :  for some Sa . If Lt  then  yxt   or   Sxt  . In 

the first instance,    sxyxyxt   for any Ss  and in the second instance 

   txyxxtt   and St . Thus the result holds for 0n . Suppose the result hold for n-1 for 

some 1n . Let  Lt , then qpt   with  1,  nLqp  so    1sxyxp   and 

   2sxyxq   for some Sss 21, . 

Then           sxyxsxsxyxt  21  . 

For some Ss  (Since     ssxsx  21  and is in S, it is of the form  sx   for some Ss . Thus, we 

have          sxyxttsxyx  :  for some Ss ; in effect ,    axyxx   for some 

Sa  and so    axyxx  ; as required. 

 ii) Implies (iii) , Let   Syx  . Since  S  is a congruence,   Stytx    for any Lt , and so 

   atxtyxtx   and    btxtyxty    for some Sba , .Then  Observe that 

    Sbtat  . 

Thus,  yx   

Conversely, if   yx   then for any Lt ,        cttycttx   for some Sc . Choosing 

xt   and yt  , we have    cxyxx   and    cyyxy   respectively.  

Thus   Syx   and   is congruence  S  

 iii) Implies (iv). Let  ksksT  : exists and Ss  and Kk  . Suppose KkSsksx  ,,  Clearly 

  Skks   and so       Skxksxx  . Hence for all Lt ,

       cttkxcttx   for some Sc . Choosing xt  , we obtain 
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   cxkxx   and so Tx . But T is closed under existent finite suprima. It follows that T is an ideal of 

L and KST  . 

iv) Implies (i). Let  KSJx  . Then Jx  and  ksx  . So ksx   for suitable 

 Ss  and Kk  . Then,    kxsxx   and so    KJSJx  . The reverse inclusion is 

obvious. Thus      KJSJKSJ  ; S is a standard ideal. The last part is clear from the proof of 

(ii) implies (iii). Now we give another characterization of standard ideals of a lattice. This is a generalization of 
[8, Theorem 2] which is also a nice improvement of the theorem 1.1.  

Theorem 1.2: For an ideal S of a Lattice L, the following conditions are equivalent; 

(i)   S is a standard ideal. 

ii)   The equality      KISIKSI   holds if I and K are principal ideals. 

(iii)  If for the principal ideals I and J the inequality ISJ   holds , 

        then    IJSIJ     

iv) The relation  S  of L defined by   Syx   if and only if    axyxx  ,  

   byyxy   for some Sba ,  is a congruence relation. 

Proof:  

(i) Implies (ii) is obvious, from the definition of the standard ideal. 

(ii) Implies (iii) is clear. 

iii) Implies (iv). Obviously the relation is an equivalence relation. Let  yx   and  Syx   then 

 byxy   for some Sb . Suppose for some Lt , ty  exists. Then tx   exists. Hence, 

         tybtytxbytxty   

 thus     btytxty   So    Stytx  . 

 Now,     Sxbyxty  , So     Sxty  .  

Then by (iii)      tyStyxty  ,     tyStx 0 . Then a similar proof of (i) imlies 

(ii) of Theorem.1.1 shows that    atytxty  ; for some Sa .    

Thus   S   is a congruence relation.  

(iv) implies (i) holds by theorem 1.1.  

We conclude this section with the following result, which is a generalization of a well known result of lattice 
theory of [8, Lemma 8] 

Theorem 1.3: Let I be an arbitrary and be a standard ideal of the lattice L. If SI   and SI   are principal, 
then I itself is principal. 

Proof: Let   aSI   and  bSI  . Then by theorem 1.1 sxa   for some Ix  and Ss . Since 

ab   and ax   so bx   exists by the upper bound property of L. 

We claim that  bxI  . Of course   Ibx  . For the reverse inequality let It . Since abxt , , so 

again by the upper bound property of L, bxtw   exists and Lw . Then 

         axSbxSwSa   i.e.    bxSwS  .  

Further,          bbSbxSwSISb  , and so    bxSwS  . This two 

equalities imply that    bxw   as S is standard and so  bxbxw  . Since  bxtwt  ,  and 

hence  bxI  , this complete the proof.  

Theorem 1.4: Homomorphic image of relatively complemented lattice is relatively complemented. 
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Proof: 21: LL   be an onto homomorphism and suppose 1L  is relatively complemented. 

 Let  11, yx  be any interval in 2L  since   is onto homomorphism,   images x and y for 11, yx  respectively 

such that 1)( xx   and )( 11 yaxyx  . 

Thus  yx,  is an interval in 1L . 

Let       yxyxb  ,, 11    be any element then as before    a pre-image a of b.   s, t    ba   and  

.yax   

Now 1L  relatively complemented implies that a has a complement 1a  relative to  yx ,1  .  

i.e.  

1111

11

11

)(,)(

)()()(),()()(

,

yabxab

yaaxaa

yaaxaa









  

)( 1a  is complement of b relative to  11, yx .  

Thus each element in any interval in 2L  has complement, going us the required result.  

Theorem 1.5: 21: LL   is an onto homomorphism where 1L , 2L  are lattices and 10  is least element of 2L  

then kernel   is an ideal of L.  

Proof: Since   is onto, 2
10 L , thus  ker      as pre image of 10  exists in 1L  . 

 Now  ker,ba   

 ker00)()()()(0)( 111  babababa  

Again kera  ,  Ll     gives    10a                

 Also 11 00)()()(  llala   ker la  

Hence ker  is an ideal of L  

Theorem 1.6: Let S be the a standard ideal. Then  , is the extension  of  S  to  LI  and  S  is the 

restriction of S  to the lattice. 

Proof: Let  S  be the extension of   S  to  LI  and   SJI  . 

We suppose JI  . Choosing Iya , . We can find an  xyIx   with  Syx   and so there exists an 

yxS  with  yxSyxy  . The ideal 1S  generated by the yxSy   satisfies SS 1  and JSI  1 . 

Hence  JI  . On the other hand, if  SJI    then JSI  1  with a suitable SS 1 . Then for any 

Jy  it follows that SIy   and so for any Jy  it follows that SIy   and so 

 syxsxy   for some Ss  as S is standard. 

Thus   Syx   [ theorem 1.1] and hence   SS  . 

To prove the 2nd assertion, suppose     Sba  . Then         SS babaa   and hence 

    1Sbaa   for suitable SS 1 . Then   Sbaa   and since S is standard [theorem 1.1]. 

So    1sabaa   for some Ss 1 . 

Similarly, we can show that    2sbbab   for some Ss 2 . Thus  Sba  .  
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Hence  S  is the restriction of S  to L.  

Theorem 1.7: Let L be a sectionally complemented  lattice. Then every homomorphism kernel of L is a standard 
ideal and every standard ideal is the kernel of precisely one congruence- relation.  

Proof: Suppose the ideal I of L is homomorphism kernel induced by the congruence relation  . Let  ba  , 

Lba ,  then  aba   and aba 0 . Since L is sectionally complemented, so there exits c; such that 

0 cba  and   acba  . This implies    ccacba 0 . Since I is a homomorphism 

kernel, so Ic . Moreover,      cabacbaa  ; similarly, we can show that 

   dabab   for some Id  . Therefore I is a standard ideal. 

At the same time we have proved that if I is the kernel of the homomorphism induced by  , then   I . 

Hence every standard ideal is the kernel of Precisely one congruence relation.  Thus we have the following 
corollary;  

Corollary 1.8: In a sectionally complemented lattice all congruencies are standard.  

We know, an ideal  s  is standard if and only if s is a standard element. Moreover, we can easily show that an 

ideal Generated by finite number of standard elements is standard. 

Theorem 1.9: Let L be a relatively complemented lattice with 0. If every standard ideal of L is generated by a 
finite number of standard elements, then  LC , the congruence lattice is Boolean.  Moreover, the converse of 

this is not true. 

Proof: Let  LC  with 1ww    where w and 1w  are the smallest and the largest congruence 

respectively. Since L is relatively complemented, So by above,  S  for some standard ideal S. Then 

  LS 0 .Since every standard ideal is generated by a finite number of standard elements , so there exist 

standard elements maa .........1  and nbb ..........1  Such that  maaS .........1  and   nbbL ..........1 . Then 

     nm bbaa .....................0 11   since    nm bbaa ..................... 11   at least one  of  maab ..........1 .  

Suppose 
rIbbb ......,

21 11  are the only elements  nbb ..........1 . such that they do not belong to  maa ..........1 . 

Then of course     Lbbaa nm  .................... 11   set     kmkk babaC 1111 ........   for each k, 

rk 1 , Then 
KIKI bco   and each 

KIc  is standard . Since L is sectionally complemented, there exist 
KId  

such that 0
KK II dc  and 

KKK III bdc  . Since each 
Ki

d  is standard. 

 Now ]........( 1 mI aac
K
  for each  k.  

Thus        
KIrIrI

ddccddaa IIIImI 11 ...........................   

   
     ,...........................

.......................

rIrI

rrII

IIII

IIII

bbbb

dcdc




  

and so  

 
Aaabb

ddaa

mIII

IIm

rI

rI





]..........(].............(

].............(.........1
 

Also, as each 1a  is standard. So    
KImI daa ..........  

        
KK IImi bdaa  ..........................  

      ,................
KKK IImII dbaba   

      
KKK IImII dbaba  ...............  
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     .0
KK II dc  Then using the standardness of each ,

KId  we have 

     0................................... 
KIImI ddaa  

Thus we obtain a standard ideal  
rII ddT ...........1  of L  

such that  T  is the complement of .  Therefore  LC  is Boolean. 

For the converse statement, consider the following lattice L Here it is easy to see that  LC  is Boolean. 

 daL , , which is of course a standard ideal. But both a and d are not standard elements of L.  

[5] and [6] have characterized those Lattices whose all congruence are standard  and  neutral. 

our following theorems give characterizations to those lattice whose all congruence are standard and neutral. 
These are certainly generalizations of above authors work. 

Theorem 1.10: Let L be a lattice. Then the following conditions are equivalent.  

  (i)  All congruence of L are standard. 

  (ii) L has a zero and for Lyx ,  there exists La  such that,   

       xyxa ,0  . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Proof: (i) implies (ii) since the smallest congruence w of L is standard .L must have a zero.  

Let Lyx , , then    Ixyx  , , for some standard ideal I.  

i.e.    Iyxx  , where I is standard , hence    axyxx  .for some Ia    

 Hence  xyxa ,0  .  

(ii) implies (i). Let   be a congruence and  0I . Suppose  yx  . Then by (ii) there exists La  such 

that    axyxx   and  xyxa ,0  . Since   ,,  xyx  so    0a  and Hence Ia . 

Similarly    byyxy   for some Ib .  

Thus I is a standard ideal and  I , and so (i) holds.   

Theorem 1.11: Let L be a lattice. Then the following conditions are equivalent.  

(i) All congruence of L are neutral.  

(ii) L has a zero and satisfies the condition:  

,,,,;)()( Lzyxtztytx  implies existence of La .Such that 

),(),()()()( xyxoayxztaytaatx    

                          e 
  
                                                         d 
 
 
  
       a                 b                  c 
 
 
                       

         
        0 

              Figure 1.1 
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(iii)  L has a zero and satisfies the condition 

Lzyxdtztytx  ,,,,;)()( implies the existence of La   such 

that  ).,(0)),)((()()( xyxaxatyyatatx   

Proof:  (i) implies (ii) L must have a zero of   0w .  

Let Lzyxtztytx  ,,,;)()( . 

Then    Ixyx  ,  for some neutral ideal I. since I is standard , by the above  theorem there exists Ia  

such that )()( Iaxyxx   

Now ,](,,)()( IaxIaztytax III  and    )]()(1 ztytax  . 

Hence              ztIytIztytIax  1   as I is neutral. 

 Therefore qpax  1 , for some  ytIp   and  ztIq  . 

 Thus ytp  , ztq   and  Iqp , . Hence  ytpp   and  ztqq  .  

Let aqp   , then         aztaytaztqytpaax  1 .  

Hence    ztaytaa  , Ia .  

But then             xayxaxayxaxayxa  11 . 

Thus          yxztaytayxaxaxta    and      Ixyxa  ,0   

as Ia . 

(ii) implies (iii) . Let Ltzyx ,,,   and    ztytx  , then there exists La  

such that  xyxa ,0   and        yxztaytaatx  .  

Now 
                 atxyxztaytaatxyztaytaatx 

,   hence        atxyztaatx  . Thus (iii) holds.  

(iii)implies (i). Let   be any congruence of L. Suppose yx   and  yx  . Let  0I . 

Since  yx      xyx   so by (iii) with xzt   there exists an La   

such that           yaxaxxyxxaaxx    i,e    yaxx  .  

Where,    xtxa ,0 . [since theorem  1.1] 

Hence I is a standard ideal and  I .  

Now it suffices to show that all standard ideals of L are neutral. Let I be a standard ideal of L and 
 KJIx   for some ideals J and K. Then Ix  and KJx   Then mLx  for some 

 3,2,1,0m   where KJA 0 .  qpqptLm  :  exist and 1,  mLqp  

Suppose 0Lx . Then  Ix  and  Jx  or Kx , and so    KIJIx  . Now we will use the 

induction. Suppose 1 mLy , and Iy   implies that    KIJIy  . Since mLx , qpx   for 

suitable 1,  mLqp . set qpt  . Then    qtptx  . Then by (iii) there exists Lb  such that 

       xbtpqtbbtx  ,  xpxb ,0  . Since Ipxx  0,,  and I is a 

Homomorphism kernel, we get Ib  . Hence   Ibtx  . 

Further                btxqtbpbtxqbtxpbtx  . Putting 

 btxa   , we get    qapaax   with Ia   
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Now both rapa  ,  are members of I and 1mL .  Thus  both qapa  ,  belongs to    KIJI  , 

and so    KIJIx  . 

 Hence I is neutral.  

Theorem 1.12: Let k an ideal in a lattice. Then the following condition are holds. 

(i) k is a standard ideal.  

(ii) The binary relation  k , defined by   xyx   if and only if    axyxx  , 

   byyxy   for some kba ,  is a lattice congruence. 

(iii) The binary relation  , define by  yx   if and only if for all St
       cttycttx   for some kc , is a lattice congruence. 

(iv) For each ideal H,  :hkHk  hk   exists and Kk  , Hh  .   

Theorem 1.13 : Let L be a lattice with the smallest element 0 in which each initial segment is a complemented 
lattice. Then the map  KK   is a lattice isomorphism of the lattice of standard ideals of L on to the lattice 

congruence of L. 

Proof: Let    be a lattice-congruence of L and   0:  xLxJ . Of course J is an ideal. Suppose 

 ba    and let c and d be respective complements of ba   in  a  and  b . Then 

 0 bacacc  and  0 bdd . Also    cabaa   and    dbbab   

with Jdc , . 

Conversely, these last relations imply  ba  . Hence by the above theorem J is a standard ideal and 

  JH .    

The remainder follows from corollary: The standard ideals of a lattice L form a distributive sub lattice of the 
ideal-lattice  LJ  and the map  KK   is a lattice embedding of this sub lattice into the distributive of all 

lattice congruence on L. 

The situation is more complex when it comes to permutability. We close this section with some result in this 
direction. 

A lower semi lattice  :L   is called medial if the supremum      xzsyyx   exists when the 

suptema of each pair exist. Thus the medial lower semi lattice is a lattice and so will be referred to as medial 
lattice. 

Theorem 1.14: A mapping MLf :  is an isomorphism if and only if   f  is isotone and has an isotone 

inverse. 

Proof:  Let MLf :  be an isomorphism. Then f being one-one, onto 1f  exists and  is one-one , onto. Again 

by definition of isomorphism, f will be isotone. We show MLf :1 is also isotone. 

Let Myy 21,  where 21 yy  . Since f is onto,   Lxx 21, , s.t   11 yxf  ,   22 yxf   

   2
1

21
1

1 , yfxyfx   . 

Now 21 yy            2121 xxxfxf   [from the definition of isomorphism]   

     1
2

1
1

1 ,   fyfyf
 is isotone. 

Conversely, let f be isotone such that 1f  is also isotone ,  since 1f exists, f is one-one, onto . 

Again, as f is isotone      Lxxxfxfxx  212121 ,, . 

Also 1f  is isotone implies             212
1

1
1

211 xxxffxffxfxxf   , thus 

   2121 xfxfxx   Hence  f  is an isomorphism.   



Journal of Engineering Science 01(02), 2010, 65-74 73 

Theorem 1.15:   /L   is a lattice. 

Proof: Of course /L is a meet semilattice. We need only to show that it has the upper bound property. Let 

      cba ,  then         cacaa ,         cbcbb  

Now,    cbca   exists by the upper bound property of L. Hence 

         cbcacbca  and so     ba exists.  Therefore /L  is a lattice. If    is a 

congruence of a lattice L, then the map  /: LL  defined by 

    aa  is the natural homomorphism. This is known as the homomorphism induced by  . For a standard 

ideal S of L we denote the quotient lattice  SL / , simply by SL / .         

Now we give the homomorphism theorem for lattices which is a generalization of [Lattice Theory First concepts 
by Gratzer theorem 11 p-26].  

Theorem 1.16: Every homographic image at a lattice L is isomorphic to a suitable  quotient lattice L. In fact if 
ML :   is a homomorphism of L on to M and if   is the congruence relation of L defined by  yx  if 

and only if    yx    then 1/ LL  ; an isomorphism is given by    xqx : , Lx . 

Proof: Since   is a homomorphism then it is easy to check that   is a congruence relation . To prove that    

is an isomorphism, we have to check that (i)   is well defined. Let     yx . Then   yx ; thus 

            yxypx .  i.e.   is well defined  

(ii)     is one - one,           yxyx    then  yx  and so       yx  i.e.   is 

one - one . 

(iii)   is on to : Let Lx  since    is onto. There is any Ly  with   xy   . 

Thus     xy     i.e.    is onto .  

(iv) Preserves the operations. i.e.   is homomorphism . Let      /, Lyx , therefore 

                   yxyxyxyxyx  , and finally for  , Suppose 

    yx  exists.  

Then       tyx  for some Lt . so     tx  and     ty  . 

This implies         txtxx , 

 similarly     tyy . 

 Then          tytxyx      

          

     
    
   tytx

tytx

tytx










 

                      
     
     


yx

tytx




   

Hence  is a lattice homomorphism and so it is an isomorphism  

Theorem 1.17: [First isomorphism theorem for standard ideals]: Let L be a lattice, S be a standard ideal and 
I an  arbitrary ideal of L Then IS   is a standard ideal of  I   

 and    SIISSI  // . 

Proof: We can use the first isomorphism theorem for universal algebra [12, Theorem 1.2], Then it remains to 
prove that every congruence class of SI   may be represent by an  element of I . so let SIx  . Then since 

theorem 1.1 six   for some Ii , Ss . Moreover  Sisix  . 

Hence congruence class that contains x may be represented by Ii . 

That is      Six  .   Therefore    SIISSI  // .    

For the 2nd isomorphism theorem we need the following results. We omit the proofs as they are very trivial. 
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Lemma 1.18: Let the correspondence xx   be lattice homomorphism of lattice L on to a lattice L . If s is 

standard element of L then s is a standard element of L .   

Corollary 1.19: Let  xx   be lattice homomorphism of lattice L onto I . Let S be an ideal of L and denote by  

S  the homomorphic image of S under this homomorphism. If S is standard in L then S  is standard in L . 

Theorem 1.20: [Second isomorphism theorem for standard ideals]. 

Let L be  a lattice, S be an ideal  and T be a standard ideal of L . TS  . Then S is a standard ideal of L if and 

only if TS /  is a standard ideal in TL /  and in this case    TSTLSL ////  . 

Proof: First suppose that S is a standard ideal of L. let TLL /:   be the natural mapping . 

Then xx   is a lattice homomorphism and onto. So  S is a standard ideal of TL /  . 

Now TSS / . Hence TS /  is a standard ideal of TL / . 

Conversely, suppose that TS /  is a standard ideal of TL / . We are to show that S is a  standard  ideal of L.  

Let us define a relation  S  by  1.1 (ii), suppose yx   with   Syx  .  

Then syx    for some Ss . Thus for any Lu . if ux   exists,  

then   suyux  . This implies   Suyux  . To prove substitution property for  , suppose 

a  denotes the image of the element a under the homomorphism TLL /  Suppose ))./(( TSyx  Since 

TS /  is standard in TL / , there is a suitable TSs / , such that .)( suyux   

Further, since T is standard in L we can find Ta  such that   tsuyux  )( . We put tss 1  and get  

  Sssuyux  11, ..  Hence  S  is a congruence relation of L, and so by 1.1, S is standard. 

In above proof we have also shown that the congruence classes of TL /  under  TS /  are the homomorphism 

image of those of L under  S . Then the second isomorphism theorem for universal algebra [12 theorem 1.4 

finishes the proof.   

Thus in a lattice every standard ideal is a homomorphism kernel of at least one congruence relation and the 
congruence classes of TL /  under    TSm /  are the homomorphism image of those of L under   SH . Also 

the theorem is the characterization of standard ideals of a lattice which I also the nice improvement and 
generalization of [8, theorem 2] 
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