
1: input: expression matrix E, noise threshold ε, minimum 
number of rows Nr, minimum number of columns Nc, 
maximum bicluster overlap in percentage Po 

2: output: a set of biclusters B 
 

3: Fo ←  Po / 100 
4: ←1D  difference matrix of E 
5: L1 ←  {} 
6: for each column vector d in D1 do 
7:      determine the column pair (i, j) in E for d in D1 
8:      ←),( ijij UV cluster(d, ε, Nr) 

9:      for each ijUT ∈  do 

10:            ( ){ }),(,11 jiTLL ∪←
11:      end for 
12: end for 
13: sort L1 such that 1−≤ kk UU  for )),  (,( 21 kkkk ccUl =

     and  to form L2 1L∈ 2≥k
 
14: B = {} 
15: for k ←  1 to 2L  do 

16:      consider k-th bicluster in 2L , )),  (,( 21 kkkk ccUl =
17:      ValidFlag← true 
18:      for each BCRB iii ∈= ),(  do 

19:           if ik Cc ∈1  and ik Cc ∈2  and ×>∩ oik FRU  

            ),min( ik RU  then 
20:              ValidFlag← false, break   
21:           end if 
22:      end for 
23:      if ValidFlag = true then 
24:           obtain the second-level difference matrix D2 with 

             respect to the first column  (excluding the 1kc
             difference for columns  and ) for rows in  1kc 2kc
             Uk  

25:           H1 ←  {} 
26:           for each column vector d in D2 do 
27:              determine the column i in E for d in D2   
28:              ←),( ii WZ cluster(d, ε, Nr)   
29:                for each iWW ∈  do 
30:                     ( ){ }iWHH ,11 ∪←  
31:                end for 
32:           end for 
33:           sort H1 such that 1'' −≤ kk WW  for ,( '' kk Wh =   

              with  to form  1') Hck ∈ 2'≥k 2H
34:           ←R  Uk, ←C  { 1kc , 2kc } 

35:           for ←'k  1 to 2H  do 

36:                consider k’-th object in 2H , ),( ''   ' kkk cWh =

37:                 '' kWRR ∩←

38:                if rNR ≥'  then 

39:                   R ←  R’,  

40:                end if 
41:           end for 
42:           if cNC ≥  then 

43:                for each BCR  do B iii ∈= ),(

44:                     if ),min( ioi CCFCC ×>∩  and  

                       ),min( ioi RRFRR ×>∩  then 
45:                          ValidFlag← false, break 
46:                     end if 
47:                end for 
48:           else 
49:                ValidFlag← false 
50:           end if 
51:           if ValidFlag = true then 
52:                )},{( CRBB ∪←  
53:           end if 
54:      end if 
55: end for 

 
56: procedure cluster(X, ε, Nr) 
57:      S ←  {}, Q ←  {} 
58:      for each Xxi ∈  do 
59:           find Si and Qi 
60:           if S is empty then 
61:                if ri NS ≥  then 

62:                     }{ iSSS ∪← ,  }{ iQQQ ∪←
63:                end if 
64:           else 
65:                ValidFlag← true 
66:              for each  ST  ∈  do 

67:                     if ε<−Txi  or ri NS <  or  

                       ε<−TSi  then 

68:                          ValidFlag← false, break 
69:                     end if 
70:                end for 
71:                if ValidFlag = true then 
72:                     }{ iSSS ∪← ,  }{ iQQQ ∪←
73:                end if  
74:           end if 
75:      end for 
76:      S’ ←  {}, Q’ ←  {} 
77:      for each SSi ∈  do 
78:           find iS '  and  iQ'

79:           if ri NS ≥'  then 

80:                }'{'' iSSS ∪← ,  }'{'' iQQQ ∪←
81:           end if 
82:      end for 
83:      return (S’, Q’) 
84: end procedure 

 
 
   }{ 'kcCC ∪←


