
Define a ring homomorphism ϕ : B → M2(k[t]) by ϕ | k = Idk, and 

ϕ(x) =
0 0

1 0

     
, ϕ(y) =

0 1

0t

     
. 

(It is easy to check that ϕ respects the relations x2 = 0 and xy + yx = 1 on B.) We have ϕ(y2) = t · I2, so 

(∗) ϕ(y2n) = tn · I2, and ϕ(y2n+1) =
1

0

0

n

n

t

t +

      
. Expressing B in the form k[y] + k[y]x, we can write an arbitrary 

element γ ∈ B in the form α + βx, where α =Σ aiyi, and β = Σ biyi (with ai, bi ∈ k). In view of (∗), 

ϕ(α) =
2 2

0 2 4 1 3 5

2 3 2
1 3 5 0 2 4

... ...

... ...

a a t a t a a t a t

a t a t a t a a t a t

 + + + + + +      + + + + + + 
 

ϕ(βx) =
2 3

1 3 5

2
0 2 4

... 0

... 0

b t b t b t

b b t b t

 + + +      + + + 
. 

If ϕ(γ) = 0, we must have all ai = 0, and therefore all bi = 0. This shows ϕ is one-one. The form of the matrices 

above also shows that ϕ is onto, so B ∼ M2(k[t]). 
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