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1. Prove that number of elements in a linearly independent set is not more than
the number of elements in a (finite) basis (Marks: 14).
2. Prove that two bases have the same numbe of elements (Marks: 06).
3. A linear transformation 7' is bijective if and only if T'(B) is a basis for any basis
B (Marks: 15).
4. Prove that min{ry(A),ro(B)} > ro(AB) > ro(A)+ro(B) —n for any two square
matrices A and B (Marks: 20).
5. Prove that there are g-inverses B and C' of A such that r4(B) = r¢(A) and C
has full rank (Marks: 15).
6. Prove that all g-inverses of A are of the form A9+ U(I — AA9) + (I — A9A)V
where A9 is a given g-inverse of A (Marks: 10).
0 7 5 12
2 5 8 11 . .
7. Can 1 35 7 be written as a product of a lower and a upper triangular
0 2 0 3
matrix? Justify your answer (Marks: 10).
8. Prove that pivots columns of a upper echelon matrix are independent and span

the column space (Marks: 10).



