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1. Let f(z) be a real-valued differentiable function with f/(z) = 0 for all real values of z.
Prove that f(z) is a constant.
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2. Prove that for ¢ > 0,
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3. Prove that for all valuesofl z > 0,
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4. Consider the matrix mapping A : £ — R® where
1 20 1
A=12 -1 2 -1 1.
1 -3 2 -2

Find a basis and the dimension of (a) the image of 4 and (b} the kernel ofA.
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5 Let A be a n x n real symmetric matrix. Prove that all its eigenvalues are real and the
cigenvectors corresponding to different eigenvalues are orthogonal.
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6. For the quadratic form @Q(z,y,2) = 32?2 + 22y + 3¢y + 222z + 2yz + 3 22

(a}) Find a symmetric matrix A such that (4u,u) is equal to Q(z,y,2), where u =
(z,y,2)"

b) Using an orthogonal change of coordinates diagonalize Q{z, v, z).
g g E



