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Exercise 1 (10 points)
Let V =R® be the Euclidean space (with the standard inner product) and set
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Apply Gram-Schimdt process to construct an orthonormal basis from the basis S .



Exercise 2 (20 points)
Let V and W be two n-dimensional vector spaces over the same field, and with bases

respectively S=1{v,,...,v,} and T ={w,,...,w, }. Prove that there is a unique linear

vy Vi

transformation L :V — W such that L(v;) =w; forevery i=12,....,n.



Exercise 3 (20 points)
Let V =M, (R) be the vector space of all 3x3matrices with real coefficients and set

11 0
A=|1 0 -1|.LetL:V —V bethe linear transformation defined by L(B) = AB.
01 1

1- Find KerL and a basis for KerL.
2- Find Range(L) and a basis for Range(L) .



Exercise 4 (20 points)
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Let L:R® — R? be the linear transformation given by L| b :(b j and let S, and
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T, be the standard bases for R® and R’respectively. Set S, ={ -1}/ 0 || 1 [} and
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1-Find the matrix[L]s ,; representing L with respect to the bases S, and T,.

2-Find the matrix [L]s ,; representing L with respect to the bases S, and T,.
3-Find the relation between [L], ,; and [L]s ..,



Exercise 5 (20 points)

Let A=(a;) and B be nxn matrices and « a real number.

1-Use the definition of det A in terms of permutations to prove that detaA =" det A.
2-Prove that adj(A") = (adj(A))"

3-Prove that ABadj(AB) = Aadj(A)Badj(B)

4-Pove that if A and B are nonsingular matrices, then adj(AB) = adj(A)adj(B)



Exercise 6 (10 points)
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Use the cofactor methods to find the inverse of the matrix A={1 0 1
011



