= proprep

Workbook




Inner Product Spaces

Table of Contents

INNEI PrOAUCE SPACES ...ttt 2
[T g o oY [T ot ] o F- [l YRR 2
NOFM AN DISEANCE «..eeeiiiieiiiieee e s s 4
Cauchy—SchwWarz INEQUALITY ....ceeiiiiiieiiiiiie et e s e e e s saeeeeesnes 6
(00 d g ToT=Co T =1 11 4V PSPPI 8
Orthogonal CoOMPIEMENT .....eiiii i e e e e s e e e e e e s e snreeaeeeeeeeeas 10
Orthogonal SEts aNd BaSES ....cciiiiieciiiiiieie ettt e e e e e e s ee e e e e e s e ennraaaeeeeeeeeas 13
Gram SCAMITE PrOCESS ...ceiieiiiiiii ettt sttt et e s e e eans 16
(O] aToT= Lo Ta =1 WY o i g ol USRS 17
Orthogonal TransformMations ...........eeeiciiiii i era e e e aaee e 20
The SPeCral TREOIEM ... et e e e e e s aaae e e ensnees 22

For more information and all the solutions, please go to www.proprep.com
’ For any questions please contact us at +44-161-850-4375 or info@proprep.com
N2 proprep 1

© All rights in this workbook reserved to proprep™


http://www.proprep.uk/
mailto:info@proprep.com

Inner Product Spaces

Inner Product Spaces

Inner Product Spaces

Questions

1) For each two vectors U=[x,X%,], V=[y,,¥,] in R?, we define:

<U’V> =XY —3le2 _3Xzy1 +4X2y2 .

Check if this defines an inner product on R?.

2) For each two vectors U=[x,X%,], V=[¥,.Y,] in R?, we define:

(U,V) = XY, =3%Y, =3%Y, + KXY, .

For which values of the parameter k does the above define an inner product on R*?

3) For each two vectors U=[X,%,, %], V=[¥1,¥,,¥;] in R®, we define:

<ULV >=XY, HKG Y+ XY, HKGY; + X5
For which values of the parameter k does the above define an inner product on R*?

4) For each two vectors U=[X,X,,.... X, |, V=[V1, Y5 ¥, | in R", we define:
n
<u,v>= Z:kixi Y, , where the parameters K,...,K, are positive numbers.
i=1

Show that the above definition gives an inner product on R".
What do we get if k;, =1 forall 1<i<n?

[R], we define: (A, B)=tr(B"A).
[R].

5) For each two matrices A, B in M

mxn

Check if this defines an inner product on M

mxn

b
6) For each two functions f, g in C[a,b], we define: <f,g>:J' f(x)-g(x)dx.

Check if this defines an inner product on C[a,b].

For more information and all the solutions, please go to www.proprep.com
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Answer Key

1) Does not define.

2) k>9

3) -1<k<l

4) For the solution see the video.
5) For the solution see the video.
6) For the solution see the video.
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Norm and Distance

Questions

1) Take the IPS R?, with the standard inner product*, and take the three vectors:
=[1-2,2],v=[3-2,6], w=[5,3,-2], in R®. Compute the following:

a. <U,V> b. <U,W> C. <V,W> d. <U+V,W> e. |u||
M g u+v h. d(uv) . v

*AKA 'dot product' and we can write U-V instead of <u,v>.

) ) 10 9 8 2 3 4 3 -5 2
2) We are given three matrices A= , B= , C=
7 6 5 56 7 1 0 4

in the IPS M, ;[R], with inner product defined by (X,Y)=tr (YT X ) Compute the following:

a. (AB) b. (AC) ¢. (AB+C) d. (B,C)
e. (4A+10B,11C) f. ||A| g |B| h. d(AB) i
3) We are given three functions p(x)=x+3, q(x)=3x+1, r(x)=x"-4x-1
1
in the IPS C[0,1], with inner product If x)dx . Compute:
0
a. (p.q) b. (p.r) c. (p.g+r) d. |p| e. d(p,qQ) f.

4) Prove: |u +V||2 = ||u||2 + 2<u,v>+||v||2.

2 2 2
5) Prove: Ju—v| =|u|"—2{u,v)+|yv|" .
6) Prove: (U—V,u+V)= ||u||2 —||v||2 .

7) Prove: |u +V||2 +u —V||2 = +2||u||2 + 2||V||2 . Give a geometric interpretation in the plane.

1 2 2
8) Prove: Z(||u+v|| ~Ju=vff) = (uv).

For more information and all the solutions, please go to www.proprep.com
For any questions please contact us at +44-161-850-4375 or info@proprep.com 4
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Answer Key

1) a. 19 b.-5 c.-3 d.-8 e.3 f.7
1 22 3 26
.J9%  h. 20 il=,-24]5.12,-52
B 9% h.V20 '{3 33}’{7 77}
2) 2.185  b.-12 c.173 d,-24 e.-3168 f. \/355
n 1 10 9 8
V139 h. 124 i A=——_.
g J3E5 7 65
2_ J—
3) a.9 b. —9.583333 c. —0.58333 d. \/i . \/E fpo Lo X —axl
3 3 Il 13
15

4) For the solution see the video.
5) For the solution see the video.
6) For the solution see the video.
7) For the solution see the video. Geometric interpretation:

y

X

8) For the solution see the video.

For more information and all the solutions, please go to www.proprep.com
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Cauchy-Schwarz Inequality

Questions

1) Prove thatif u,v are linearly dependent then Kuv)‘ = [ull-|v]-

2) Let X,X,,...,X, and Yy, Y,,..., ¥, be real numbers.

Prove that (XY, + XY, +..+ XY, ) (X +3¢ +..+x)(¥2 +yi +..+Y?).

3) Let f,g be continuous functions on the closed interval [a,b].
b 2 /b b
Prove that Uf(x)g(x)dx] s(jfz(x)jugz(x)].

4) Compute the angle between the vectors u=[1,2,2], v=[-2,1,2] in the IPS R’

with the standard inner product.

5) Compute the angle between the vectors u =[3,4], v=[1,2]in the IPS R?

with the inner product defined as follows: <[x1 %, |, [ Yi y2]> =XV, XY, = XY, +3X,Y,.

6) Compute the angle @ between p(x)=2x-1 and g(x) = x* in the IPS C[0,1]

1
with inner product ( f, g>:_|‘ f (X)g(x)dx .
0

1

2
7) Compute the angle & between A:{3 1

0 -1|.
}and B:{2 3} in the IPS M, [R]

with inner product (X,Y)=tr(Y"X).

For more information and all the solutions, please go to www.proprep.com
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Answer Key

1) Proof.

2) Proof.

3) Proof.

4) 6=63.61
5) §=9.44
6) =80

7) 0=89.97

For more information and all the solutions, please go to www.proprep.com
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Orthogonality

Questions

1)

2)

3)

4)

5)

6)

7)

8)

9)

Prove that the vectors U =[1,2,3], v=[4,7,-6] are orthogonal in R°.

Find the value of the parameter k, for which the vectors u=[1,k,3], v=[4,7,-6],

are orthogonal in R®.

Find a unit vector perpendicular to the vectors u=[1,2,3], v=[2,5,7],in R®.

Show that the polynomials p(x) =2x—1, q(x) =6x*—6x+1, are orthogonal in C[0,1],

1
with the inner product ( f,g) :I f (x)-g(x)dx.

0

In the space P, [R] (polynomials with degree <n, over R ), we define an inner product

as follows: (p,q) = 3 p()a(k) = pO)I(0) + pA)GA) +...+ p(N)a(n)

Show that the polynomials p(x) = x(X—2)(x—4)(x—6) , q(X) = (Xx=D)(Xx—=3)(Xx—5)(x—7)

are orthogonal in P, [R] with the inner product defined above.

-1 2 3

with inner product (X,Y)=tr (YTX ) . For which value(s) of k are these matrices orthogonal?

) ) k 1 0 -1/
Given two matrices A= ,B= ,inM,, [R],
3

Prove that ||u +V|| = ||u —V|| < U L V. Give a geometric interpretation in R?.

Prove that |u +V||2 = ||u||2 +||V||2 < U L V. Give a geometric interpretation in R?.

Prove that |u|=|v|= (u—V) L (u+V). Give a geometric interpretation in R?.

=S

For more information and all the solutions, please go to www.proprep.com
For any questions please contact us at +44-161-850-4375 or info@proprep.com 8
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Answer Key

1) Solution in the video.
2) k=2

3) w M_[—l -1 1}

" W Vi+1+1 [V3'V3'43
4) Solution in the video.
5) Solution in the video.
6) There are no such values.
7) Solution in the video.
8) Solution in the video.
9) Solution in the video.

For more information and all the solutions, please go to www.proprep.com
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Orthogonal Complement

Questions

1) LetW =span{[1,2,-11],[2,5,31]} ,in R* (standard inner product).

a. Find a basis and the dimension of W™.
b. Show that the orthogonal decomposition theorem is satisfied.

2) Let W =span{[111]}in R®.

a. Find a basis and the dimension of W™ .
b. Show that the orthogonal decomposition theorem is satisfied.

1

3) Consider the IPS P,[R] with the inner product “borrowed” from C[0,1]: (p,q) :I p(x) - q(x)dx .

0
Let W =span{x} c P,[R]. Find a basis and the dimension of W* .

1
4) Consider the IPS P,[R] with the inner product “borrowed” from C[0,1]: (p,q) =J- p(x) - q(x)dx .

0

Let W = span{x, XZ} < P,[R]. Find a basis and the dimension of W™ .

0 0[O0 O}, o T
5) Let W =span 1111 o in MM[R],Wlth inner product <A,B>=tr(B A).

Find a basis and the dimension of W*.

6) Find the orthogonal complement, W+, to the subspace W of 3x3 diagonal matrices in M, [R]

(with its usual inner product).

7) Find a basis for the orthogonal complement of the space, W, of symmetric 2x2 matrices,
as a subspace of M,[R] (with the usual inner product).

8) Suppose we’re given a homogeneous mxn SLE: A-X=0 (in matrix notation).

Let U be the solution space of the system in IR" (with usual inner=dot product).
Describe U using the concept of orthogonal complement and the concept of the row
space of the matrix A.

For more information and all the solutions, please go to www.proprep.com
’ For any questions please contact us at +44-161-850-4375 or info@proprep.com
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9) Let W,,W, be subsetsinan IPSV . Prove that W, cW, =W,  cW,*.

10) Let W be a subspace of V (an inner product space). Prove that W cW*".

11) Let W be a subspace of V (an inner product space). Assume that V has finite dimension.

Prove that W =W

12) Suppose that W, W, are subspaces of V (an IPS). Prove that (W, +W,)" =W, "\W,".

13) Suppose that W, ,W, are subspaces of V (an IPS). Prove that (W, "\W,)" =W," +W,".

For more information and all the solutions, please go to www.proprep.com
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Answer Key

1) a.W* =span{[-3,1,0,1],[11,-5,1,0]} and dim(W*)=2.
b. Solution in the recording.
2) a.W* =span{[-10,1],[-11,0]} and dim(W*)=2 .

b. Solution in the recording.
3) W' =span —g+x,—1+x2 and dim(Wi):Z.
3 2

4) W* =span{3x*~12x+10} and dim(W")=1.

5) W' =sp { H }}anddim(wi)zz..
01 0][0 0 1][0 0 O
00 o000 01 00]
0 0 0[|0 0 0l|0 0O
6)B\“’l_ooooooooo
00 1,0 0 0,;j0 0 O
00 O0|[1L 000|010

)

8) Solution in the video.
9) Solution in the video.
10) Solution in the video.
11) Solution in the video.
12) Solution in the video.
13) Solution in the video.

For more information and all the solutions, please go to www.proprep.com
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Orthogonal Sets and Bases

Questions

1) Given the set of vectors S ={[2,1,-4] , [1,2,1], [3,-2,1]} in R®.

a.

Show that the set S is orthogonal.

b. Normalize vectorsin S to obtain an orthonormal set.

C.

2)

Without computation, prove that S is a basis of R®.

Given the set of vectors S = {[2,1, —4],[12.1], [3, —2,1]} in R®.
Write the vector [13,—1,7] as a linear combination of the members of S,

by using inner products (and NOT row operations, echelon form, etc.).

© All rights in this workbook reserved to proprep™

3) Given the set of vectors S = {[2,1, -4],[121], [3, —2,1]} in R3.
Write the coordinate vector of a general [a,b,c] in R® relative to S,
by using inner products and orthogonality.
Hint: We showed in an earlier exercise that S is an orthogonal basis of R*.
4) Suppose that B ={u,,u,,...,u,} is an orthogonal basis of V .
<V,u, > <Vv,u, > <v,u_ >
Prove that forall veV v= L™ u + 2 U, +.t—" U,
<u,u, > <u,,u, > <u,,u, >
<V,U > , -
Remark: the constants 8, =———— (i=1,2,...,n) are called the Fourier coefficients
<u,u; >
[or components] of Vrelative to B.
5) Let V =CJ[0, 7] with the integral inner product and consider the set
S ={cos x,c0s2X,€053X,...} in V . Is S orthogonal? If so, is it orthonormal?
If it’s orthogonal but not orthonormal, then normalize it.
6) Let V =C[0,2x] with the integral inner product and consider the set
S ={1,cos x,sin X,c0s 2x,sin 2X,...} in V . Is S orthogonal? If so, is it orthonormal?
If it’s orthogonal but not orthonormal, then normalize it.
For more information and all the solutions, please go to www.proprep.com
For any questions please contact us at +44-161-850-4375 or info@proprep.com 13
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7) Given the set S :{[2,4,4], [4,-1,-1], [0,2,—2]} in R® (usual inner product).

Is S an orthogonal set? If so, is it: a. orthonormal? b. a basis of R®?
If it’s orthogonal but not orthonormal, then normalize it.

8) Given the set S ={1 x,x*,x’}in P,[R] with the integral inner product on [0,1].
Is S an orthogonal set? If so, is it: a. orthonormal? b. a basis of P, [R] ?

If it’s orthogonal but not orthonormal, then normalize it.

9) Given S={1,2x-16x>—6x+1}in P,[R] with the integral inner product on [0,1].
Is S an orthogonal set? If so, is it: a. orthonormal? b. a basis of P, [R] ?

If it’s orthogonal but not orthonormal, then normalize it.

2 4 6 1 0 O 11 -1
10)Givenaset S=</0 2 4|,/0 -1 0|,|0 1 -1|;< M,[R] (standard inner product).
0 0 2 0 0 O 0 0 1

Is S an orthogonal set? If so, is it:
a. orthonormal?

b. a basis of M, [R]?

If it’s orthogonal but not orthonormal, then normalize it.

For more information and all the solutions, please go to www.proprep.com
’ For any questions please contact us at +44-161-850-4375 or info@proprep.com
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Answer Key

1) Solution in the video.

2) [13-17)=-2[21-4]+3.21]+ 2 [3-2]

a+2b+c[ 3a-2b+c

3) [ab.c]= 2a+2—b14c[2,1,—4]+ 1,2,1]+ [3,-2,1]

4) Solution in the video.

2 COSX COS2X COS3X
5) It's orthonormal but not orthogonal; S :{ }

J057 057 o5z )

A COSX SINX C0S2X Sin2x
6) It's orthogonal but not orthonormal; S = { }

N TR N N N

7) It's an orthogonal set, but (a.) not orthonormal, and (b.) it’s a basis.
2 1 1 1
S=<——12,4,4(,—=10,2,-2|,—14,-1,-1
| l2aal 022 {411

8) It's not orthogonal.
9) It's orthogonal, but (a.) not orthonormal, and (b.) it’s a basis.

={1,\/§(2x—1),\/§(6x2—6x+1)}

10) It’s an orthogonal set, but (a.) not orthonormal and also (b.) not a basis.

12461100111—1
S=4—=10 2 4|,—|0 -1 0|,——|0 1 -1
moozﬁooo‘/g001

For more information and all the solutions, please go to www.proprep.com
For any questions please contact us at +44-161-850-4375 or info@proprep.com
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Gram Schmitt Process

Questions

1) Let U =span {[1,2,3],[4,5,6],[7,8,9]} C R?. Find an orthonormal basis for U .
2) Let U =span{[2,2,2,2],[11,2,4],[1,2,—-4,-3]} < R*. Find an orthonormal basis for U .

3) Recall that P,(X) is the vector space of real polynomials of degree <3.
Note that {1, x,X?, X’} is a basis for P,(x).

Find an orthonormal basis for P,(X) with the integral inner product* on the interval [-1,1].
b

*Reminder: integral inner product on [a,b] is defined by <f,g> :J f(x)g(x)dx.

1 2(|1 2|0 2
4) Let U be the subspace of M,[RR] defined by U =span : , .
3 4||-1 0]|1 1

Find an orthonormal basis of U with respect to the usual inner product* of M,[R].

1 2|1 2|0 2
You may assume that , , is a linearly independent set.
3 4|(-1 0|1 1

*For the solutions see the videos.

For more information and all the solutions, please go to www.proprep.com
’ For any questions please contact us at +44-161-850-4375 or info@proprep.com
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Orthogonal Matrices

Questions

1) Determine which of the following matrices are orthogonal.

sin@ —cosé

[cos@ sin®@
A=

1 0 0
) 1 -1
} B=|0 cosa -Siha Cz[ }

) -1 1
0 sina cosa

For each orthogonal one, find its inverse.

2) a.Prove the theorem: If A _ is asquare matrix, then A is orthogonal if and only if ATA=1

b. Let A be an orthogonal matrix. Prove that A is invertibleand A = A'.

3) [In this exercise, all matrices are nxn].

a. Let A be an orthogonal matrix. Prove that A" and A™ are also orthogonal.

=

Let A, B be orthogonal matrices. Prove that AB is orthogonal.

Generalise this to the product of k > 2 orthogonal matrices.

S o a o

Prove that the determinant of an orthogonal matrix is 1.

Is the sum of two orthogonal matrices always orthogonal?

Is a scalar multiple of an orthogonal matrix always orthogonal?
Show that a triangular orthogonal matrix is diagonal.

4) Let A be asquare matrix of order n. True or false (prove or disprove):

a. The columns of A are an orthonormal basis of R" if and only if its rows are.

b. The columns of A are an orthogonal basis of R" if and only if its rows are.

'

=

proprep

For more information and all the solutions, please go to www.proprep.com
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© All rights in this workbook reserved to proprep™

17


http://www.proprep.uk/
mailto:info@proprep.com

Inner Product Spaces

5) a.Llet A be asquare matrix of order n, whose columns {v,,...,v.} comprise

an orthogonal basis of R". Let A =V;-V,. Prove that A" A=diag(4,...,4,).
b. Let A be as above. Prove that A can be inverted by performing these 2 steps:
1) Divide each column by the sum of the squares of its elements.
2) Transpose the matrix.
-2
a. Use the above to find the inverse of 0
1

N O -
o b~ O

1 1 2
b. Use the above to find the inverse of 2 2 _\/§ .

—-/05 0/5 0

6) Prove the following theorem:

Let B and C be two orthonormal bases of the vector space R".
Then the change-of-basis matrix from B to Cis an orthogonal matrix.

7) Let A be the change-of-basis matrix from an basis B ={u,,...,u,} to a basisC ={v,,...,v, }

of R" and assume A is orthogonal.
a. Prove thatif B is an orthonormal basis thensois C.
b. Prove thatif C is an orthonormal basis then sois B.

8) a.Let A be areal orthogonal matrix of order n. Prove that there exist orthonormal bases
B and C of R" such that A is the change-of-basis matrix from B to C.
b. Let veR" be such that ||V|| =1. Prove that there exists an orthogonal matrix who first

column is the vector Vv.

For more information and all the solutions, please go to www.proprep.com
’ For any questions please contact us at +44-161-850-4375 or info@proprep.com
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Answer Key

1) A isorthogonal since ATA=1 .

B is orthogonal since B'B=1.
C is not orthogonal.

2) Proof.

3) Proof.

4) a.True. b. False.

5) Proof.

6) Proof.

7) Proof.

8) Proof.

For more information and all the solutions, please go to www.proprep.com
’ For any questions please contact us at +44-161-850-4375 or info@proprep.com
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Orthogonal Transformations

Questions

1) Let T:R" —R" be a linear transformation. Prove the following Theorem:
T is orthogonal if and only if [T (u)| = |u YueR".

2) Suppose that the linear transformation T :R" — R" is orthogonal. Prove that:
T is anisomorphism.

b. T isorthogonal.

3) a.let A be an orthogonal matrix of order n. Define a linear transformation T :R" — R"
by T(u) = Au. Prove that T is an orthogonal transformation.

b.Let T :R" — R" be an orthogonal transformation. Prove that there exists an orthogonal
matrix A such that T(u)=Au,VueR",

4) a. Prove that the only possible eigenvalues of an orthogonal transformation are +1.
b. Prove that the only possible eigenvalues of an orthogonal matrix are +1.

5) Prove that the composition of orthogonal transformations on R" is also orthogonal.
le.if T, T,,..., T, (k>2) are orthogonal thensois T, oT,o...oT,.

6) Let T:R" —R" be alinear transformation and let {u,,...,u,} be an orthonormal basis of

R". Prove that T is orthogonal if and only if {Tu,,...,Tu,} is orthonormal.

Notation: we can write T (V) more briefly as Tv.

7) Let B be any orthonormal basis of R". Let T : R" — R" be a linear transformation.
Let [T]; be the matrix representing T with respectto B .

Prove: T is an orthogonal transformation if and only if [T]; is an orthogonal matrix.

8) In each of the following, write the formula for the described T :

. . o . 1
a. T:R?>—R? is the reflection transformation in the line y = —=X.

N

b. T:R?—R? is the reflection transformation in the line y = /3x.
c. T:R®*—R? isa rotation of 30°.

For more information and all the solutions, please go to www.proprep.com
’ For any questions please contact us at +44-161-850-4375 or info@proprep.com
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9) For each of the transformations defined below, verify that it’s orthogonal and describe it in

terms of a rotation or reflection.

= = 3 4
o s A IS i
V2 2 5 5
4 3
: m_ﬁ) ﬂm ¢ M_ _52 _g M

" Solve with the help of the other parts

10) Let T :IR? — R? be a ccw rotation of angle & around the origin.
Show that T is given by the formula T[X, y]=[xcos&—ysin@, xsinf+ ycosé].

0
11) Let T :IR? — R? be a reflection in the line that makes an angle of E with the positive x—axis.

Show that T is given by the formula T[x, y]=[xcos@+ ysiné, xsin@—ycoséd].

12) Let T :IR? — R? be a linear transformation.
Prove T is orthogonal if and only if T is a rotation or a reflection.

*Proof questions- for the solutions see the videos.

For more information and all the solutions, please go to www.proprep.com
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The Spectral Theorem

Questions
4
1) LetAz[
-3
basis of Rz.
3
2) Let A=|2
4
basis of R,
3
3) Let A:(
0
basis of R?.
3
4) Let A=|0
0
basis of R®.
4
5) Let A= o2
8
6) Let A= o2

_4 j use the Spectral Theorem to diagonalize A, and to find an orthonormal
2 4
5 2| use the Spectral Theorem to diagonalize A, and to find an orthonormal

2 3

3} use the Spectral Theorem to diagonalize A, and to find an orthonormal

00
4 1 | use the Spectral Theorem to diagonalize A, and to find an orthonormal
1 4

3a-2

j, where aeR.
4

a. Find the values of a or which A s symmetric.
b. Use the Spectral Theorem to diagonalize A.

5a-10

» j where ae€R. Is there a value of a for which A is symmetric. If it

exists, Use the Spectral Theorem to diagonalize A.

= proprep

For more information and all the solutions, please go to www.proprep.com
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9 a
7) Let A= 9], where a € R. Use the Spectral Theorem to diagonalize A.
a
3 cos(%—a) 0
8) Let A=|sina 0 sin(2r—a) | where aeR.
0 sina —6

a. Find the values of a or which A s symmetric.
b. Use the Spectral Theorem to diagonalize A for one of those values.

9) Prove or disprove

Let A be a real symmetric matrix with the following diagonalization: A=P,D,P' and B be a

real symmetric matrix with the following diagonalization: B = P,D,P, where P1 and P2 are

orthogonal matrices, so A+B can be diagonalized in the following form:
A+B=(P +P,)D(R +P,)".

10) Prove or disprove

. . . . t
Let A be a real symmetric matrix, so there exists a matrix B, such that A=B-B".

For more information and all the solutions, please go to www.proprep.com
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Answer Key

1) A=LA=T,
o) )

v, = v, =
1 1),

1 -
P— f \/15 and its columns are an orthonormal basis of R?,
NG

O
I
o -
= °
T
I
Sl Sl
Sl &l

-1 1 1

v, = , Vo= =2, vy=|1
1 1 1
-1

. . 3
and its columns are an orthonormal basis of R”,

o O
o

i Sl
51 5i- i

Pt =

Sle &l Sl

For more information and all the solutions, please go to www.proprep.com
’ For any questions please contact us at +44-161-850-4375 or info@proprep.com
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3) h=4=3
o)l
v, = , vV, =
1 1
2 1 2 1
o B JE'D:(B OJ,Pt: NN
I R e
V5 5 V5 5

0 1
4) A =51=4=3.v,=|1|,v,=|0],v, .
0

0
=| -1
1 1
1 1
0 1 0 0 = —=—
. . 500 2 2
P=|—= 0 —=|,D=|0 3 O|P'=[{1 0 0
2o 2
1| 003 gt
— 0 =
55 V2 2
5)a.a:1’2.

b.In case a=1:

-1 1
A:(4 1],@:3,@:5,%:[_1}%:(1],P:P‘: V2 N2 ,D:[B Oj.
1 4 1 1 1 1 05
V2 2
Incase a=2:
1 1
A:(4 4j,ﬂi=0,/12=8,v1:[_1j,v2:(1],P=Pt= V2 2 ,D:(O Oj.
4 4 1 11 0 8
V2 2

6) No Solution.

For more information and all the solutions, please go to www.proprep.com
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7) A =-a+9,4=a+9, vlz[l_lj,vz =®,P= P =

-a+9 0
,D= )
0 a+9

Sl Sl
S-Sl

8) 4 a=(2k+Der,keZ

b. For a=, and in fact for every athat maintains these equations,

300
A=|0 0 O | andit’s
0 0 -6

very easy to diagonalize it.

9) This statement s false. If we take A and B such that:
1 0 01 1 1),
P= P, = P+P = isn’t orthogonal.
01 10 11

10) This statement is true.

For more information and all the solutions, please go to www.proprep.com
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