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(1) Explain briefly why dim(Es) £ 1.
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(iti) Find the Jordan-form of A.
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(iv) Find C4(z).
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QUESTION 2. Let A be a5 x 5 matrix such that m () = (z — 5)%(r — 2)* «— [0} B0 ol of AQ% e
(i) Find the Jordan-form of A. At 5x5 = Calx)= g lx )
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(\} / /\}i) Find Ca(z).
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QUESTION 3. (i) Let A be a non-zero n x n nilpotent matrix. Prove that 4 is never diagnolizable but it is always
triangulizable.  pK_ for gome sve number K

we now from notes HoF o 7 The Gn\J QTQC“VCA\UQT ol A
(e = of” N adode hat A O, DN > (Aonzers)

Ma(of) FX (finte P\:}ro—mu“(r\X)
A
= MPFKO() —‘D< J}O( dome LEMN £ N M % Aig u\uJu\n
= B v ne o\tugenm\\quo\e_ y, Oynce Oéﬂ. (on\y egemq\u&) “)Tﬁungu\qn
(i) Let A be a non-zero 7 x 7 nilpotent matrix such that m () = 2 and dim(Ey) = 3. Find ail possible Jordan- Poﬁm% ugd _}
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c. If A is similar to a diagonal matrix D, then find D. If not, explain briefly.
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d. (short answer, maybe you need to stare really well!) Convince me that 4 is similar to AT, F’IT* [O | O I
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QUESTION 4. (1) Consider the inner product < f, k >= f_l,l J(@)k(z)dzon Py (over R). Weknow Py = span{l,z, 1%}
Find an orthogonal basis for P under the given inner product, say B = {h. k,d}.
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(2) Will B as you constructed in (1) stay an orthogonal basis for P under the FAKE dot product on Pylexplain
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(3) Will B as you constructed in (1) stay an orthogonal basis for P; under the inner product < f. £ >= j;,[ flx)k(x) dz?
Explain‘ BRIEFLY
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QUESTION 5. (a) Let V' be an inner product space such that dim(V) = nand B = {a1,a3,....a,} is an orthogonal
basis for /. Let w € V. Prove that w = S
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b) Now use the normal dot product on R;. Assume that {(1,1,0),(0,0,1),as} is an orthogonal basis for 3. Then
we know that (2,2,4) = ¢;(1, 1,0) + ¢3(0, 0, 1) + c3a3. Find the value of c,.
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QUESTION 6. (short answer) Let T : R* —+ R be a linear transformation such that 2,2, 4 are eigenvalues of T and
F : R® = R be a linear transformation that is NOT bijective (and hence non-invertible), where F(u) = T2(w) -
2T (W) 1, for every w € R®. Prove that T is bijective. ) &q%&
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" QUESTION7.Let B = {(1,0,—=1).(0.1,~1).(0.0, 1)} be an ordered basis for f2* and B’ = {{(2.-1),{-3.2)} be un bi\j\e:‘f\“

ordered basis for /2. Let T : * — [2* be a linear transformation over R such that T(1, 0, =1) =(1,0),T(0,1,—1) =
(1.0).7(0.0,1) = (0, 1).

(i) Find the matrix representation of T with respect to B and B, i.e. Mg 5. -3
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(i) Find a general formula for [(a, b, ¢)] 5. Then find (2.4, 4)] 5.
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(iif) Find [T(2,2,48)]p:. Now find T(2,2.4)
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(v) Write Range T as span of some basis

Runge (T) = Spwm /) U/\)/CO/')S

Yey -

P! O X3 = ©
(vi) write Z(T) (ker(T)) as span of some basis N\ ~ [ 0 0 | X\ Xy = o
zm.:&pW\é(—-l/l/O)l - |
' iR IP_L*-% I'IU“’

QUESTION 8. (short proof) Consider the normal dot product on /2. Let T € Homp[R*, R*] such that T(w) =T {w)
for every w € R*. Prove that the roots of Cr(z) are all real numbers. :
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QUESTION 9. Consider the Fake dot product on 222, Let IV = span{ [; ?J , [_ll :}
complement of ¥,

}. Find the orthogonal
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(2) Consider the dot product on R". Give me an example of a linear transformation T € H omp(R* B}

) such that
< T(v).v >= 0 forevery v € R*, but T(y)

# 0 for some y € R*. (i.e., T need not be the trivial linear transformation)
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QUESTION 1L Let A= |—1 2 1{. Find the Smith form of 4. i.e., Find invertible matrices R and € over Z such
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