
Appendix G 

Applying nD-EVM 

Concepts Together: 

An Example in 4D Space 
 

 

 This Appendix provides explicit details about the coordinates of the Extreme Vertices corresponding to the 

Example presented in Section 5.8.1.   

 

 

Extreme 

Vertex 
x1 x2 x3 x4 

Extreme 

Vertex 
x1 x2 x3 x4 

Extreme 

Vertex 
x1 x2 x3 x4 

V1 0 1 2 1 V31 1 2 3 0 V61 2 2 2 2 

V2 0 1 2 2 V32 1 2 3 1 V62 2 2 2 3 

V3 0 1 3 1 V33 1 2 3 2 V63 2 2 3 0 

V4 0 1 3 2 V34 1 2 3 3 V64 2 2 3 1 

V5 0 2 2 1 V35 1 2 4 1 V65 2 2 3 2 

V6 0 2 2 2 V36 1 2 4 2 V66 2 2 3 3 

V7 0 2 3 1 V37 1 3 2 1 V67 2 2 4 1 

V8 0 2 3 2 V38 1 3 2 2 V68 2 2 4 2 

V9 1 0 2 1 V39 1 3 3 1 V69 2 3 2 1 

V10 1 0 2 2 V40 1 3 3 2 V70 2 3 2 2 

V11 1 0 3 1 V41 2 0 2 1 V71 2 3 3 1 

V12 1 0 3 2 V42 2 0 2 2 V72 2 3 3 2 

V13 1 1 0 1 V43 2 0 3 1 V73 3 1 2 1 

V14 1 1 0 2 V44 2 0 3 2 V74 3 1 2 2 

V15 1 1 2 0 V45 2 1 0 1 V75 3 1 3 1 

V16 1 1 2 1 V46 2 1 0 2 V76 3 1 3 2 

V17 1 1 2 2 V47 2 1 2 0 V77 3 2 2 1 

V18 1 1 2 3 V48 2 1 2 1 V78 3 2 2 2 

V19 1 1 3 0 V49 2 1 2 2 V79 3 2 3 1 

V20 1 1 3 1 V50 2 1 2 3 V80 3 2 3 2 

V21 1 1 3 2 V51 2 1 3 0      

V22 1 1 3 3 V52 2 1 3 1      

V23 1 1 4 1 V53 2 1 3 2      

V24 1 1 4 2 V54 2 1 3 3      

V25 1 2 0 1 V55 2 1 4 1      

V26 1 2 0 2 V56 2 1 4 2      

V27 1 2 2 0 V57 2 2 0 1      

V28 1 2 2 1 V58 2 2 0 2      

V29 1 2 2 2 V59 2 2 2 0      

V30 1 2 2 3 V60 2 2 2 1      

Table G.1. The vertices in an all-even set in 4D space which presents a valid EVM-4D. 

 

 

 



Appendix G - Applying nD-EVM Concepts Together: An Example in 4D Space 

   

G.1. The EVM’s of the Couplets and their Projections 
 
Common x1  

coordinate 
1( )

k
EV p  Extreme Vertices 

1( ( ))
k

Card EV p  

0 
1

1
( )EV p  {V1, V2, V3, V4, V5, V6, V7, V8} 8 

1 
1

2
( )EV p  

{V9, V10, V11, V12, V13, V14, V15, V16, V17, V18, V19, V20, V21, V22, V23, 

V24, V25, V26, V27, V28, V29, V30, V31, V32, V33, V34, V35, V36, V37,  

V38, V39, V40} 
32 

2 
1

3
( )EV p  

{V41, V42, V43, V44, V45, V46, V47, V48, V49, V50, V51, V52, V53, V54, 

V55, 

V56, V57, V58, V59, V60, V61, V62, V63, V64, V65, V66, V67, V68, V69,  

V70, V71, V72} 

32 

3 
1

4
( )EV p  {V73, V74, V75, V76, V77, V78, V79, V80} 8 

Table G.2. Extreme Vertices in the Couplets perpendicular to X1-axis. 

 

 
Common x2  

coordinate 
2 ( )

k
EV p  Extreme Vertices 

2( ( ))
k

Card EV p  

0 
2

1
( )EV p  {V9, V10, V11, V12, V41, V42, V43, V44} 8 

1 
2

2
( )EV p  

{V1, V2, V3, V4, V13, V14, V15, V16, V17, V18, V19, V20, V21, V22, V23, V24, 

V45, V46, V47, V48, V49, V50, V51, V52, V53, V54, V55, V56, V73, V74, V75, 

V76} 

32 

2 
2

3
( )EV p  

{V5, V6, V7, V8, V25, V26, V27, V28, V29, V30, V31, V32, V33, V34, V35, V36, 

V57, V58, V59, V60, V61, V62, V63, V64, V65, V66, V67, V68, V77, V78, V79,  

V80} 

32 

3 
2

4
( )EV p  {V37, V38, V39, V40, V69, V70, V71, V72} 8 

Table G.3. Extreme Vertices in the Couplets perpendicular to X2-axis. 

 

 
Common x3  

coordinate 
3 ( )

k
EV p  Extreme Vertices 

3( ( ))
k

Card EV p  

0 
3

1
( )EV p  {V13, V14, V25, V26, V45, V46, V57, V58} 8 

2 
3

2
( )EV p  

{V1, V2, V5, V6, V9, V10, V15, V16, V17, V18, V27, V28, V29, V30, V37, V38,  

V41, V42, V47, V48, V49, V50, V59, V60, V61, V62, V69, V70, V73, V74, V77,  

V78} 

32 

3 
3

3
( )EV p  

{V3, V4, V7, V8, V11, V12, V19, V20, V21, V22, V31, V32, V33, V34, V39, V40,  

V43, V44, V51, V52, V53, V54, V63, V64, V65, V66, V71, V72, V75, V76, V79,  

V80} 

32 

4 
3

4
( )EV p  {V23, V24, V35, V36, V55, V56, V67, V68} 8 

Table G.4. Extreme Vertices in the Couplets perpendicular to X3-axis. 

 

 
Common x4  

coordinate 
4 ( )

k
EV p  Extreme Vertices 

4( ( ))
k

Card EV p  

0 
4

1
( )EV p  {V15, V19, V27, V31, V47, V51, V59, V63} 8 

1 
4

2
( )EV p  

{V1, V3, V5, V7, V9, V11, V13, V16, V20, V23, V25, V28, V32, V35, V37, V39,  

V41, V43, V45, V48, V52, V55, V57, V60, V64, V67, V69, V71, V73, V75, V77,  

V79} 

32 

2 
4

3
( )EV p  

{V2, V4, V6, V8, V10, V12, V14, V17, V21, V24, V26, V29, V33, V36, V38, V40, 

V42, V44, V46, V49, V53, V56, V58, V61, V65, V68, V70, V72, V74, V76, V78, 

V80} 

32 

3 
4

4
( )EV p  {V18, V22, V30, V34, V50, V54, V62, V66} 8 

Table G.5. Extreme Vertices in the Couplets perpendicular to X4-axis. 



Orthogonal Polytopes: Study and Application 

   

 
1 1

3 1 1
( ( ( ))) ( ( ))

k k
EVM p EV pπ πΦ =  Extreme Vertices 

1

3 1 1
( ( ( )))EVM pπ Φ  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

1

3 1 2
( ( ( )))EVM pπ Φ  

{(0,2,1), (0,2,2), (0,3,1), (0,3,2), (1,0,1), (1,0,2), (1,2,0), (1,2,1), (1,2,2), (1,2,3), 

(1,3,0), (1,3,1), (1,3,2), (1,3,3), (1,4,1), (1,4,2), (2,0,1), (2,0,2), (2,2,0), (2,2,1), 

(2,2,2), (2,2,3), (2,3,0), (2,3,1), (2,3,2), (2,3,3), (2,4,1), (2,4,2), (3,2,1), (3,2,2), 

(3,3,1), (3,3,2)} 

1

3 1 3
( ( ( )))EVM pπ Φ  

{(0,2,1), (0,2,2), (0,3,1), (0,3,2), (1,0,1), (1,0,2), (1,2,0), (1,2,1), (1,2,2), (1,2,3),  

(1,3,0), (1,3,1), (1,3,2), (1,3,3), (1,4,1), (1,4,2), (2,0,1), (2,0,2), (2,2,0), (2,2,1),  

(2,2,2), (2,2,3), (2,3,0), (2,3,1), (2,3,2), (2,3,3), (2,4,1), (2,4,2), (3,2,1), (3,2,2),  

(3,3,1), (3,3,2)} 
1

3 1 4
( ( ( )))EVM pπ Φ  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

Table G.6. Extreme Vertices in the Projections of the Couplets perpendicular to X1-axis. 

 
2 2

3 2 2
( ( ( ))) ( ( ))

k k
EVM p EV pπ πΦ =  Extreme Vertices 

2

3 2 1
( ( ( )))EVM pπ Φ  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

2

3 2 2
( ( ( )))EVM pπ Φ  

{(0,2,1), (0,2,2), (0,3,1), (0,3,2), (1,0,1), (1,0,2), (1,2,0), (1,2,1), (1,2,2), (1,2,3), 

(1,3,0), (1,3,1), (1,3,2), (1,3,3), (1,4,1), (1,4,2), (2,0,1), (2,0,2), (2,2,0), (2,2,1),  

(2,2,2), (2,2,3), (2,3,0), (2,3,1), (2,3,2), (2,3,3), (2,4,1), (2,4,2), (3,2,1), (3,2,2),  

(3,3,1), (3,3,2)} 

2

3 2 3
( ( ( )))EVM pπ Φ  

{(0,2,1), (0,2,2), (0,3,1), (0,3,2), (1,0,1), (1,0,2), (1,2,0), (1,2,1), (1,2,2), (1,2,3), 

(1,3,0), (1,3,1), (1,3,2), (1,3,3), (1,4,1), (1,4,2), (2,0,1), (2,0,2), (2,2,0), (2,2,1),  

(2,2,2), (2,2,3), (2,3,0), (2,3,1), (2,3,2), (2,3,3), (2,4,1), (2,4,2), (3,2,1), (3,2,2), 

(3,3,1), (3,3,2)} 
2

3 2 4
( ( ( )))EVM pπ Φ  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

Table G.7. Extreme Vertices in the Projections of the Couplets perpendicular to X2-axis. 
 

3 3

3 3 3
( ( ( ))) ( ( ))

k k
EVM p EV pπ πΦ =  Extreme Vertices 

3

3 3 1
( ( ( )))EVM pπ Φ  {(1,1,1), (1,1,2), (1,2,1), (1,2,2), (2,1,1), (2,1,2), (2,2,1), (2,2,2)} 

3

3 3 2
( ( ( )))EVM pπ Φ  

{(0,1,1), (0,1,2), (0,2,1), (0,2,2), (1,0,1), (1,0,2), (1,1,0), (1,1,1), (1,1,2), (1,1,3),  

(1,2,0), (1,2,1), (1,2,2), (1,2,3), (1,3,1), (1,3,2), (2,0,1), (2,0,2), (2,1,0), (2,1,1),  

(2,1,2), (2,1,3), (2,2,0), (2,2,1), (2,2,2), (2,2,3), (2,3,1), (2,3,2), (3,1,1), (3,1,2),  

(3,2,1), (3,2,2)} 

3

3 3 3
( ( ( )))EVM pπ Φ  

{(0,1,1), (0,1,2), (0,2,1), (0,2,2), (1,0,1), (1,0,2), (1,1,0), (1,1,1), (1,1,2), (1,1,3),  

(1,2,0), (1,2,1), (1,2,2), (1,2,3), (1,3,1), (1,3,2), (2,0,1), (2,0,2), (2,1,0), (2,1,1),  

(2,1,2), (2,1,3), (2,2,0), (2,2,1), (2,2,2), (2,2,3), (2,3,1), (2,3,2), (3,1,1), (3,1,2),  

(3,2,1), (3,2,2)} 
3

3 3 4
( ( ( )))EVM pπ Φ  {(1,1,1), (1,1,2), (1,2,1), (1,2,2), (2,1,1), (2,1,2), (2,2,1), (2,2,2)} 

Table G.8. Extreme Vertices in the Projections of the Couplets perpendicular to X3-axis. 
 

4 4

3 4 4
( ( ( ))) ( ( ))

k k
EVM p EV pπ πΦ =  Extreme Vertices 

4

3 4 1
( ( ( )))EVM pπ Φ  {(1,1,2), (1,1,3), (1,2,2), (1,2,3), (2,1,2), (2,1,3), (2,2,2), (2,2,3)} 

4

3 4 2
( ( ( )))EVM pπ Φ  

{(0,1,2), (0,1,3), (0,2,2), (0,2,3), (1,0,2), (1,0,3), (1,1,0), (1,1,2), (1,1,3), (1,1,4), 

(1,2,0), (1,2,2), (1,2,3), (1,2,4), (1,3,2), (1,3,3), (2,0,2), (2,0,3), (2,1,0), (2,1,2),  

(2,1,3), (2,1,4), (2,2,0), (2,2,2), (2,2,3), (2,2,4), (2,3,2), (2,3,3), (3,1,2), (3,1,3),  

(3,2,2), (3,2,3)} 

4

3 4 3
( ( ( )))EVM pπ Φ  

{(0,1,2), (0,1,3), (0,2,2), (0,2,3), (1,0,2), (1,0,3), (1,1,0), (1,1,2), (1,1,3), (1,1,4),  

(1,2,0), (1,2,2), (1,2,3), (1,2,4), (1,3,2), (1,3,3), (2,0,2), (2,0,3), (2,1,0), (2,1,2), 

(2,1,3), (2,1,4), (2,2,0), (2,2,2), (2,2,3), (2,2,4), (2,3,2), (2,3,3), (3,1,2), (3,1,3),  

(3,2,2), (3,2,3)} 
4

3 4 4
( ( ( )))EVM pπ Φ  {(1,1,2), (1,1,3), (1,2,2), (1,2,3), (2,1,2), (2,1,3), (2,2,2), (2,2,3)} 

Table G.9. Extreme Vertices in the Projections of the Couplets perpendicular to X4-axis. 



Appendix G - Applying nD-EVM Concepts Together: An Example in 4D Space 

   

G.2. The EVM’s of the Projections of Sections 
 

 

( )

( ) ( )

1

3 1

1 1

3 1 1 3 1

( ( ))

( ( )) ( ( ))

k

k k

EVM S p

EVM S p EVM p

π

π π−

=

⊗ Φ

 
Extreme Vertices 

( )1

3 1 1( ( ))EVM S pπ  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

( )1

3 1 2( ( ))EVM S pπ  
{(0,2,1), (0,2,2), (0,3,1), (0,3,2), (1,0,1), (1,0,2), (1,2,0), (1,2,3), (1,3,0),  

(1,3,3), (1,4,1), (1,4,2), (2,0,1), (2,0,2), (2,2,0), (2,2,3), (2,3,0), (2,3,3),  

(2,4,1), (2,4,2), (3,2,1), (3,2,2), (3,3,1), (3,3,2)} 

( )1

3 1 3( ( ))EVM S pπ  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

( )1

3 1 4( ( ))EVM S pπ  ∅ 

Table G.10. Extreme Vertices corresponding to the Projections of the Sections perpendicular to X1-axis. 

 

 

( )

( ) ( )

2

3 2

2 2

3 2 1 2 3

( ( ))

( ( )) ( ( ))

k

k k

EVM S p

EVM S p EVM p

π

π π−

=

⊗ Φ

 
Extreme Vertices 

( )2

3 2 1( ( ))EVM S pπ  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

( )2

3 2 2( ( ))EVM S pπ  
{(0,2,1), (0,2,2), (0,3,1), (0,3,2), (1,0,1), (1,0,2), (1,2,0), (1,2,3), (1,3,0),  

(1,3,3), (1,4,1), (1,4,2), (2,0,1), (2,0,2), (2,2,0), (2,2,3), (2,3,0), (2,3,3),  

(2,4,1), (2,4,2), (3,2,1), (3,2,2), (3,3,1), (3,3,2)} 

( )2

3 2 3( ( ))EVM S pπ  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

( )2

3 2 4( ( ))EVM S pπ  ∅ 

Table G.11. Extreme Vertices corresponding to the Projections of the Sections perpendicular to X2-axis. 
 

 

( )

( ) ( )

3

3 3

3 3

3 3 1 3 3

( ( ))

( ( )) ( ( ))

k

k k

EVM S p

EVM S p EVM p

π

π π−

=

⊗ Φ

 
Extreme Vertices 

( )3

3 3 1( ( ))EVM S pπ  {(1,1,1), (1,1,2), (1,2,1), (1,2,2), (2,1,1), (2,1,2), (2,2,1), (2,2,2)} 

( )3

3 3 2( ( ))EVM S pπ  
{(0,1,1), (0,1,2), (0,2,1), (0,2,2), (1,0,1), (1,0,2), (1,1,0), (1,1,3), (1,2,0), 

(1,2,3), (1,3,1), (1,3,2), (2,0,1), (2,0,2), (2,1,0), (2,1,3), (2,2,0), (2,2,3),  

(2,3,1), (2,3,2), (3,1,1), (3,1,2), (3,2,1), (3,2,2)} 

( )3

3 3 3( ( ))EVM S pπ  {(1,1,1), (1,1,2), (1,2,1), (1,2,2), (2,1,1), (2,1,2), (2,2,1), (2,2,2)} 

( )3

3 3 4( ( ))EVM S pπ  ∅ 

Table G.12. Extreme Vertices corresponding to the Projections of the Sections perpendicular to X3-axis. 
 

 

( )

( ) ( )

4

3 4

4 4

3 4 1 3 4

( ( ))

( ( )) ( ( ))

k

k k

EVM S p

EVM S p EVM p

π

π π−

=

⊗ Φ

 
Extreme Vertices 

( )4

3 4 1( ( ))EVM S pπ  {(1,1,2), (1,1,3), (1,2,2), (1,2,3), (2,1,2), (2,1,3), (2,2,2), (2,2,3)} 

( )4

3 4 2( ( ))EVM S pπ  
{(0,1,2), (0,1,3), (0,2,2), (0,2,3), (1,0,2), (1,0,3), (1,1,0), (1,1,4), (1,2,0),  

(1,2,4), (1,3,2), (1,3,3), (2,0,2), (2,0,3), (2,1,0), (2,1,4), (2,2,0), (2,2,4), 

(2,3,2), (2,3,3), (3,1,2), (3,1,3), (3,2,2), (3,2,3)} 

( )4

3 4 3( ( ))EVM S pπ  {(1,1,2), (1,1,3), (1,2,2), (1,2,3), (2,1,2), (2,1,3), (2,2,2), (2,2,3)} 

( )4

3 4 4( ( ))EVM S pπ  ∅ 

Table G.13. Extreme Vertices corresponding to the Projections of the Sections perpendicular to X4-axis. 



Orthogonal Polytopes: Study and Application 

   

G.3. The EVM’s of Forward and Backward Differences 
 

( )

( ) ( )( )

1

3

1 1

3 1 1 1

( )

( ) * ( )

k

k k

EVM FD p

EVM S p S pπ π−

=

−

 
Extreme Vertices 

( )1

3 1 ( )EVM FD p  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

( )1

3 2 ( )EVM FD p  

{(0,2,1), (0,2,2), (0,3,1), (0,3,2), (1,0,1), (1,0,2), (1,2,0), (1,2,1), (1,2,2),  

(1,2,3), (1,3,0), (1,3,1), (1,3,2), (1,3,3), (1,4,1), (1,4,2), (2,0,1), (2,0,2),  

(2,2,0), (2,2,1), (2,2,2), (2,2,3), (2,3,0), (2,3,1), (2,3,2), (2,3,3), (2,4,1),  

(2,4,2), (3,2,1), (3,2,2), (3,3,1), (3,3,2)} 

( )1

3 3 ( )EVM FD p  ∅ 

( )1

3 4 ( )EVM FD p  ∅ 

Table G.14. Extreme Vertices corresponding to Forward Differences perpendicular to X1-axis. 
 

( )

( ) ( )( )

1

3

1 1

3 1 1 1

( )

( ) * ( )

k

k k

EVM BD p

EVM S p S pπ π −

=

−

 
Extreme Vertices 

( )1

3 1 ( )EVM BD p  ∅ 

( )1

3 2 ( )EVM BD p  ∅ 

( )1

3 3 ( )EVM BD p  

{(0,2,1), (0,2,2), (0,3,1), (0,3,2), (1,0,1), (1,0,2), (1,2,0), (1,2,1), (1,2,2), 

(1,2,3), (1,3,0), (1,3,1), (1,3,2), (1,3,3), (1,4,1), (1,4,2), (2,0,1), (2,0,2),  

(2,2,0), (2,2,1), (2,2,2), (2,2,3), (2,3,0), (2,3,1), (2,3,2), (2,3,3), (2,4,1),  

(2,4,2), (3,2,1), (3,2,2), (3,3,1), (3,3,2)} 

( )1

3 4 ( )EVM BD p  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

Table G.15. Extreme Vertices corresponding to Backward Differences perpendicular to X1-axis. 
 

( )

( ) ( )( )

2

3

2 2

3 2 1 2

( )

( ) * ( )

k

k k

EVM FD p

EVM S p S pπ π−

=

−

 
Extreme Vertices 

( )2

3 1 ( )EVM FD p  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

( )2

3 2 ( )EVM FD p  

{(0,2,1), (0,2,2), (0,3,1), (0,3,2), (1,0,1), (1,0,2), (1,2,0), (1,2,1), (1,2,2),  

(1,2,3), (1,3,0), (1,3,1), (1,3,2), (1,3,3), (1,4,1), (1,4,2), (2,0,1), (2,0,2),  

(2,2,0), (2,2,1), (2,2,2), (2,2,3), (2,3,0), (2,3,1), (2,3,2), (2,3,3), (2,4,1), 

(2,4,2), (3,2,1), (3,2,2), (3,3,1), (3,3,2)} 

( )2

3 3 ( )EVM FD p  ∅ 

( )2

3 4 ( )EVM FD p  ∅ 

Table G.16. Extreme Vertices corresponding to Forward Differences perpendicular to X2-axis. 
 

( )

( ) ( )( )

2

3

2 2

3 2 2 1

( )

( ) * ( )

k

k k

EVM BD p

EVM S p S pπ π −

=

−

 
Extreme Vertices 

( )2

3 1 ( )EVM BD p  ∅ 

( )2

3 2 ( )EVM BD p  ∅ 

( )2

3 3 ( )EVM BD p  

{(0,2,1), (0,2,2), (0,3,1), (0,3,2), (1,0,1), (1,0,2), (1,2,0), (1,2,1), (1,2,2),  

(1,2,3), (1,3,0), (1,3,1), (1,3,2), (1,3,3), (1,4,1), (1,4,2), (2,0,1), (2,0,2),  

(2,2,0), (2,2,1), (2,2,2), (2,2,3), (2,3,0), (2,3,1), (2,3,2), (2,3,3), (2,4,1),  

(2,4,2), (3,2,1), (3,2,2), (3,3,1), (3,3,2)} 

( )2

3 4 ( )EVM BD p  {(1,2,1), (1,2,2), (1,3,1), (1,3,2), (2,2,1), (2,2,2), (2,3,1), (2,3,2)} 

Table G.17. Extreme Vertices corresponding to Backward Differences perpendicular to X2-axis. 
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( )

( ) ( )( )

3

3

3 3

3 3 1 3

( )

( ) * ( )

k

k k

EVM FD p

EVM S p S pπ π−

=

−

 
Extreme Vertices 

( )3

3 1 ( )EVM FD p  {(1,1,1), (1,1,2), (1,2,1), (1,2,2), (2,1,1), (2,1,2), (2,2,1), (2,2,2)} 

( )3

3 2 ( )EVM FD p  

{(0,1,1), (0,1,2), (0,2,1), (0,2,2), (1,0,1), (1,0,2), (1,1,0), (1,1,1), (1,1,2),  

(1,1,3), (1,2,0), (1,2,1), (1,2,2), (1,2,3), (1,3,1), (1,3,2), (2,0,1), (2,0,2),  

(2,1,0), (2,1,1), (2,1,2), (2,1,3), (2,2,0), (2,2,1), (2,2,2), (2,2,3), (2,3,1),  

(2,3,2), (3,1,1), (3,1,2), (3,2,1), (3,2,2)} 

( )3

3 3 ( )EVM FD p  ∅ 

( )3

3 4 ( )EVM FD p  ∅ 

Table G.18. Extreme Vertices corresponding to Forward Differences perpendicular to X3-axis. 
 

( )

( ) ( )( )

3

3

3 3

3 3 3 1

( )

( ) * ( )

k

k k

EVM BD p

EVM S p S pπ π −

=

−

 
Extreme Vertices 

( )3

3 1 ( )EVM BD p  ∅ 

( )3

3 2 ( )EVM BD p  ∅ 

( )3

3 3 ( )EVM BD p  

{(0,1,1), (0,1,2), (0,2,1), (0,2,2), (1,0,1), (1,0,2), (1,1,0), (1,1,1), (1,1,2),  

(1,1,3), (1,2,0), (1,2,1), (1,2,2), (1,2,3), (1,3,1), (1,3,2), (2,0,1), (2,0,2),  

(2,1,0), (2,1,1), (2,1,2), (2,1,3), (2,2,0), (2,2,1), (2,2,2), (2,2,3), (2,3,1),  

(2,3,2), (3,1,1), (3,1,2), (3,2,1), (3,2,2)} 

( )3

3 4 ( )EVM BD p  {(1,1,1), (1,1,2), (1,2,1), (1,2,2), (2,1,1), (2,1,2), (2,2,1), (2,2,2)} 

Table G.19. Extreme Vertices corresponding to Backward Differences perpendicular to X3-axis. 
 

( )

( ) ( )( )

3

3

3 3

3 3 1 3

( )

( ) * ( )

k

k k

EVM FD p

EVM S p S pπ π−

=

−

 
Extreme Vertices 

( )3

3 1 ( )EVM FD p  {(1,1,2), (1,1,3), (1,2,2), (1,2,3), (2,1,2), (2,1,3), (2,2,2), (2,2,3)} 

( )3

3 2 ( )EVM FD p  

{(0,1,2), (0,1,3), (0,2,2), (0,2,3), (1,0,2), (1,0,3), (1,1,0), (1,1,2), (1,1,3),  

(1,1,4), (1,2,0), (1,2,2), (1,2,3), (1,2,4), (1,3,2), (1,3,3), (2,0,2), (2,0,3), 

(2,1,0), (2,1,2), (2,1,3), (2,1,4), (2,2,0), (2,2,2), (2,2,3), (2,2,4), (2,3,2), 

(2,3,3), (3,1,2), (3,1,3), (3,2,2), (3,2,3)} 

( )3

3 3 ( )EVM FD p  ∅ 

( )3

3 4 ( )EVM FD p  ∅ 

Table G.20. Extreme Vertices corresponding to Forward Differences perpendicular to X4-axis. 
 

( )

( ) ( )( )

3

3

3 3

3 3 3 1

( )

( ) * ( )

k

k k

EVM BD p

EVM S p S pπ π −

=

−

 
Extreme Vertices 

( )3

3 1 ( )EVM BD p  ∅ 

( )3

3 2 ( )EVM BD p  ∅ 

( )3

3 3 ( )EVM BD p  

{(0,1,2), (0,1,3), (0,2,2), (0,2,3), (1,0,2), (1,0,3), (1,1,0), (1,1,2), (1,1,3),  

(1,1,4), (1,2,0), (1,2,2), (1,2,3), (1,2,4), (1,3,2), (1,3,3), (2,0,2), (2,0,3),  

(2,1,0), (2,1,2), (2,1,3), (2,1,4), (2,2,0), (2,2,2), (2,2,3), (2,2,4), (2,3,2),  

(2,3,3), (3,1,2), (3,1,3), (3,2,2), (3,2,3)} 

( )3

3 4 ( )EVM BD p  {(1,1,2), (1,1,3), (1,2,2), (1,2,3), (2,1,2), (2,1,3), (2,2,2), (2,2,3)} 

Table G.21. Extreme Vertices corresponding to Backward Differences perpendicular to X4-axis. 
 


