Linear Algebra by Amrik Sen Lecture-1

Definition (Linear transformations):

Afunction T : R" — R™ is called a linear transformationif 3 A € M_ ... (R) such that T(x) = Ax, Vx € R".
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eg. The rotation matrix < ) is a linear transformation which rotates a vector in R? by 6.

Ques: Given T : R" — R™, how do we find A?

Ans: A= |T(e)) T(ey) - - T(ey) | wheree,isthe i'h standard basis element of R".

A square matrix is invertible if its linear transformation is invertible.
Theorem: An X n matrix A is invertible <= rref(A) =1, = rank(A) =n.

Finding inverse of a matrix: A € M,,,.,,(R). In order to find A ™!, form the augmented matrix A = (A | In) and compute
rref(A).

- Ifrref(A) is of the form (I,, | B), thenA~! = B.

- If rref(A) is of another form, then A is not invertible.

(AB)'=B"'A71.
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