
Aad Thoen: Shift-figures of pento’s 
 
A method is expounded for constructing shift-figures consisting of pento’s. In a shift-figure its 
subfigures (here pento’s) can be shifted around a little. This will become clear from the examples. 
 
Step 1. We make an inventory of two pento’s congruent via a translation and intersecting each other 
in one square. Such a combination can be coded as a tetro-duo. The findings are listed according to 
the tetro-duo letters. 
 
tetro’s:   A B C          D         E 

   
 
AA  (I) 

  
AB (L) 

  
AB (Y) 

  
AC (Y) 

  
BB (T) 

  
BB (V) 

  
BB (Z) 

  
BC (F) 

  
BC (T) 

BC (Y)  

  
 



 
BD (F) 

  
BD (N) 

  
BD (P) 

  
CC (X) 

  
CD (F) 

  
CE (P) 

  
DD (W) 

  
DE (P) 

  
 
Step 2. The construction of a shift-figure starts wih a cycle of tetro-duo’s in which head and tail of 
neighboring duo’s are equal. We focus ourselves on cycles with three duo’s representing three 
different pento’s. The following possibilities remain to be examined: 
  

-AA-AB-BA- 
-AB-BB-BA- 
-AB-BC-CA- 
-BB-BB-BB- 
-BB-BC-CB- 
-BB-BD-DB- 
-BC-CC-CB- 
-BC-CD-DB- 
-BD-DD-DB- 

 
The tetro E drops out since only pento P can be formed with it. 
 
 
 



The tetro-duo’s can represent the following pento’s: 
 
AB = L,Y, AC = Y, BB = T,V,Z, BC = F,T,Y, BD = F,P,N, CD = F, CC = X, DD = W. 
 
Step 3: In the lay-out of the figure-scheme head- and tail-tetro’s overlap. The difficulty lies in getting 
full circle. I tried systematically all nine sequences above and found seven solutions.  
 
[In reading the figure-scheme start at a square and go one way attaching tetro’s and squares or go 
the opposite way to find the shifted pento’s.] 
  
-AA-AB-BA- (-I-L-Y-) 

    
-AB-BB-BA- (-L-Z-Y-) 
 

    
-AB-BC-CA- (-L-F-Y-) 

    
-BB-BC-CB- (-V-T-Y-) 

    
-BB-BD-DB- (-V-F-N-) 

    
-BC-CD-DB- (-T-F-N-) 

    
-BD-DD-DB- (-F-W-N-) 
 

   
 
 
In the same way one can construct shift-figures from two pento’s congruent via a translation but 
intersecting each other in a domino. We get only five trio-duo’s. 
 



trio’s:    a       b 

  
aa (I) 

  
ab (N) 

  
ab (P) 

  
bb (U) 

  
bb (Z) 

   
This time only two shift-figures with three pento’s are found: 
 
-aa-ab-ba- (-I-N-P-) 
 

    
-ab-bb-ba- (-P-Z-N-) 
 

   
 
However there are more ways. The two intersection squares may also be in diagonal position. 
 
bb (X) 

  
Furthermore the tetro’s may even be disconnected [named c and d]: 
 
ac (P) 

  
bc (Y) 

  
ad (N) 

  
bd (L) 

  



Yet no more 3-pento shift-figures are found.  Nevertheless a few fine examples with four or five 
pento’s illustrate nicely the extra possibilties. 
 
-bb-bb-ba-ab- (-X-Z-P-N-) 
 

    
-bb-bb-ba-ab-bb- (-X-U-N-P-Z-) 
 

    
-bc-ca-ab-bb- (-Y-P-N-U-) 
 

    
-bd-da-ac-cb-cb-bb- (-L-N-P-Y-Z-) 
 

   
 

 
Appendix 1: some more examples 
 
# = 5: LVNFY resp. NVZPW  

   
# = 6: FNPZVT resp. LZVTXY  

   



   
# = 8: FLYXTVPW 

  
 
# = 9 is the present record for the number of different  pento’s: LIYXTPWNZ 
 

  
 

Appendix 2: tetro’s 
 
Obviously the method shown here is applicable to polyominoes of any size. A few solutions  for 
tetro’s are given: 
 

  
 
Combination of polyomino’s of different  sizes is feasible as well: 
 

  
 
 
 
 


