Math 108A Midterm Examination I1 Name 5::}/!)5!)2”? 1.
November 10, 2009

For full credit include complete explanations of your answers and show all work for
each problem.

(/6) 1. Suppose that V is finite dimensional and U is a subspace of V such that
dimU=dim V. Provethat U=V,
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(/6) 2. Suppose that T:V ~» W is a linear map. Prove that T is injective if and only if
null T = {0}.
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3. Let {vi, v2, v3} be a basis of a vector space, V, and {w;, wa, W3, , Ws, Ws} a basis
of the vector space W. Let T:V — W be a linear map and M(T) be the matrix
representing T as a matrix with respect to the basis.

(/6) (i) Suppose that T(v)) =3 w; —wy+ w5, T(va)=-w; + 2 wy + wy, and
T(vs)=-wy + 2 w3 —ws. Whatis M(T)?

. | - 2 -1 0
MET) = (‘ro\/.;\ T, | (\{3)> - O = -
! - | O ol

o L

{ () -~

(/6) (ii) Give an example of M(T) for whichdimnull T=1.
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(/6)  (iii) Give an example of M(T) for which dimrang T = 4.
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(/6)  (iv) What is dim £(V,W)?

(/6) (v)lfdimnull T =2, what is dim rang T?
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( /6)4. (i) Prove that every polynomial with odd degree and real coefficients has a real
100t.
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(if) What is the largest number of distinct real roots that a polynomial of degree 7
with real coefficients can have? Explain and give an example.
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(/6) 5. Suppose that W is finite dimensional and TEL(V,W). Prove that T is injective if
and only if there exists SEL(W,V) such that ST is the identity map on V. 5
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(/6) 6. Prove or disprove that, if V is a 7 dimensional vector space, then every
independent list of vectors in V of 7 vectors is a basis of V.
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