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Problem 1 (10pt). Show that the linear system
3z + 2y = 4
4z — 3y = 3

has a unique solution. Find the solution in three different ways: by the Gauss-Jordan elim-
ination, by Cramer’s rule and using the inverse of the coefficient matrix. Give a geometric
interpretation of the system and its solution.
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Problem 2 (15pt). Prove that the set of 2 x 2 matices A such that

01 1 0
(3 0)a-46 5
forms a subspace of the vector space M, of all 2 x 2 matrices. Find a basis and the dimension
of this subspace.
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Problem 3 (15pt). Let T be a linear operator in the space Py of polynomials of degree 2 in
one variable defined by the formula

T :pw— xp'(z) +p(0), where p(z) € P,.
Is T' an isomorphism? Explain!

T,
i)
X — X

W oly x-2x =2x%

T e tix 9*)» T oweh N k\ E XB JV
A <\ O 03 . o(dc?h‘ ) %Q N T & ah‘chL\Am.
)

o Q 2z

Sﬁ'f
\o (‘U



Name

Problem 4 (15pt). Let W be a subspace of Euclidean space R* spanned by vectors (1, 1,0, 1)
and (0,1,1,0). Find a an orthonormal basis of W<,
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Problem 5 (15pt).

The former secret agent has retired. He is now a big fan of sudoku.
Help him to solve an orthogonal sudoku, insert missing entries in

an orthogonal matrix.
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Problem 6 (10pt). Calculate the following determinant
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Problem 7 (20pt). Find the eigenvalues and a basis for eigenspaces of the matrix

=)

Does there exists an invertible matrix S such that D = S™'AS is a diagonal matrix? If so, find
S and D.
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Problem 8 (This is an extra problem, 25pt). Let T be a linear operator in R? given in
the standard basis by the matrix

2 1 2
A=1{a 2 a-3
1 -1 1

where a is a real constant. For which values of a is T diagonalizable? For each such « find en
eigenbasis for 7.
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