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1. Find the limit of the function f (x) = x[i} when x approaches 0. Justify your answer! (Here the
X

symbol [a] denotes the greatest integer less than or equal to a.) (13 %)

2. Show that |[sinx—siny| < |x—y|, forall real numbers xandy. (12 %)
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3. Letf(x)= j (13 %)
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4. If f(x)>0 ontheinterval [a, b] and j: f(x)dx =0, isittruethat f(x)=0 forall xin [a, b]?
Justify your answer! (Prove it or give a counterexample.) (12 %)

5. Let V be the vector space of all the functions f : R — R , and let U be its subspace of all differentiable

functions. Let T:U —»V bedefinedby T(f)= f’, the derivative of f. Show that T is a linear
transformation of U into V. (10 %)

6. LetVand V' Dbe vector spaces,and let T:V —V' be a linear transformation. If W' isa
subspace of V', show that the set {veV |T(v) eW'} isasubspace of V. (10 %)

7. Let T, and T, be two linear transformations from R" into R"™, and let B be a basis for R". |If

T,(b) =T,(b), forevery beB,showthat T,=T,. (10 %)

8. Let T:R*—>R? be the linear transformation that reflects vectors in the line x+2y =0 (" 2 &
x+2y=0 5 $Hfdhiidt ). Find the eigenvalues, the corresponding eigenvectors, and the
standard matrix representation of T. (20 %)




