
Mk_[ℰ_] := Expandℰ /. ek → 1 - t ek + ek+1, ek+1 → t ek

Table[Coefficient[M3[ej], ei], {i, 7}, {j, 7}] // MatrixForm

1 0 0 0 0 0 0
0 1 0 0 0 0 0
0 0 1 - t t 0 0 0
0 0 1 0 0 0 0
0 0 0 0 1 0 0
0 0 0 0 0 1 0
0 0 0 0 0 0 1

Table[ei // M2 // M5, {i, 7}]

{e1, e2 - t e2 + e3, t e2, e4, e5 - t e5 + e6, t e5, e7}

Table[ei // M5 // M2, {i, 7}]

{e1, e2 - t e2 + e3, t e2, e4, e5 - t e5 + e6, t e5, e7}

lhs = Table[ei // M3 // M4 // M3, {i, 7}]

e1, e2, e3 - t e3 + e4 - t e4 + e5, t e3 - t2 e3 + t e4, t2 e3, e6, e7

rhs = Table[ei // M4 // M3 // M4, {i, 7}]

e1, e2, e3 - t e3 + e4 - t e4 + e5, t e3 - t2 e3 + t e4, t2 e3, e6, e7

lhs ⩵ rhs

True

δi_,j_ := Which[i ⩵ j, 1, i ≠ j, 0]

δ2,2

1

Ni_,j_[Ar_,s_] := Whichs < i || i < r, δi,j, s == i, 1 - ti δi,r + tr δi,j, r == i,

1 - ti δi,j + ti δs,j + ti ts δi,j, r < i < s, 1 - ti 1 - ts δr,j - 1 - tr δs,j + δi,j

N2,2[A1,2]

t1

Table[Ni,j[A1,2], {i, 3}, {j, 3}] // MatrixForm

1 - t1 + t1 t2 1 - t1 t1 0

0 t1 0

0 0 1
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Table[Ni,j[A3,7], {i, 9}, {j, 9}] // MatrixForm

1 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0

0 0 1 - t3 + t3 t7 0 0 0 1 - t3 t3 0 0

0 0 1 - t4 1 - t7 1 0 0 -1 + t3 0 0

0 0 1 - t5 1 - t7 0 1 0 -1 + t3 0 0

0 0 1 - t6 1 - t7 0 0 1 -1 + t3 0 0

0 0 0 0 0 0 t3 0 0

0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 1
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