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QUESTIONS

1). Explain with 2 examples what you understand by linear transformation.

2). Given a linear transformation of a matrix operator A on a vector x, compute T(x) if A=(1,9,3), (-2,6,7), (0, -1,3) and

x= 1

     4

    -8

3). Define completely with mathematical examples what you understand by Rank of a matrix. 

 Answer 

1) A linear transformation is a function from one vector space to another that respects the underlying (linear) structure of each vector space. A linear transformation is also known as a linear operator or map.

Given some function, say g:Rn→Rm, can we associate with g(x) some matrix? We can only if g(x) is a special kind of function called a linear transformation. The function g(x) is a linear transformation if each term of each component of g(x) is a number times one of the variables.

Example
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T(X) = Y
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T(A) = B

2) 

T(X) = AX
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3) The rank of a matrix is defined as (a) the maximum number of linearly independent column vectors in the matrix or (b) the maximum number of linearly independent row vectors in the matrix. Both definitions are equivalent. For an r x c matrix, If r is less than c, then the maximum rank of the matrix is r.

Example 1

Find the rank of a matrix A
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Order of A is 2 × 2 ∴          ρ(A)≤ 2
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Determinant is 6 

There is a minor of order 2, which is not zero. ∴ρ (A) = 2

 Example 2

Find the rank of a matrix A
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Order of A is 2 × 2 ∴ρ(A)≤ 2

Consider the second order minor = 0

Since the second order minor vanishes, ρ(A) ≠ 2

∴ ρ (A) = 0

 Example 3

Find the rank of a matrix A
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Order Of A is 3x3

∴ ρ (A) ≤ 3
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Consider the third order minor  = 6 ≠ 0

There is a minor of order 3, which is not zero

∴ρ (A) = 3.
Example 4

Find the rank of a matrix A
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Order Of A is 3x3

∴ ρ (A) ≤ 3
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Consider the third order minor 

Since the third order minor vanishes, therefore ρ(A) ≠ 3

p(A) = 0
