2. Let V be a finite-dimensional vector space and let T": V' — V be a linear map with eigenvalue
A. If the dot diagram for the eigenvalue A\ consists of (only) two dots in the first row and
two dots in the second, show that the “top-to-bottom” approach to finding Jordan canonical
form will always succeed.
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1. Decide whether or not the following pairings are inner products.

a) ((z,y), (w, 2)) = 22w + 3yz on R
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c) (p,q) = p(0)q(0) + p(1)q(1) +p(2)Q(2) on Py(R)
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4. Let u,v € R™ be unit vectors (their lengths are 1) such that u-v = 1/2. Calculuate ||u+ v||.

C R
| usull=J v, ted -1z >esbo =0y

<(HV, Uev) = U4V, WDALusvi VS
= U, U+ v,u + UMD
= U + 2UWS *+ <uid

"+ 2 5 + (¢ =3

1




2. For z,y, z € R, find the maximum possible value of x 4+ 2y + 2z subject to the constraint that
22 + 9% + 2% = 1 and find values the achieve this maximum. (Hint: use Cauchy-Schwarz)
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3. Using Cauchy-Schwarz, show that if f : [0,1] — R is continuous, then
2
(fol f(a:)da:) = fol f(z)%dx.
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3. Let V be a finite-dimensional vector space and let (-,-) be an inner product on V. Show that
the map ® : V' — V* defined by ®(v)w = (v,w) is an isomorphism. As a special case (of
surjectivity), every linear map 7' : R™ — R is of the form 7'(v) = w - v for some fixed w € R".
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