
WORKED EXAMPLE: DIFFERENTIATION

Differentiation as a matrix
With bases fixed, even differentiation becomes a matrix, and calculus on polynomials turns into
arithmetic on coordinates.

B E F O R E

The map

Differentiation from P₂ to P₁

F I X  B A S E S ,  R E A D  C O L U M N S

bases {1, x, x²} and {1, x}, one
column per basis polynomial

WHY 2 × 3

A F T E R

The matrix

Columns: T(1), T(x), T(x²) in
coordinates

T (a + bx + cx ) =2 b + 2cx [T ] = ​ ​ ​(0
0

1
0

0
2)



WHAT CHANGED A rule on polynomials became a 2 × 3 array:
coordinates (a, b, c) go in, (b, 2c) come out.

WHAT STAYED The map: multiplying coordinates by [T]
differentiates.
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