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% ENGLISH ASSISTANCE

NOTES:

This exam is 50 minutes long. You have two
exam papers. Write down your name on both of
them. Your answers should be written in O, if pro-
vided. It is important to write down the processes of
how you get the final results, because they are also to
be evaluated.

* You can answer the questions either

in English or in Japanese.

[ 1. Fill in the blank.

Let A be a square matrix. If there exist a non-zero
vector & such that

o

Z is called an eigenvector of A, and A is the corre-
sponding eigenvalue.

[ 2. Find the eigenvalues and the eigenvectors of a

. 1 2
matrix A = {4 3}.

i 3. Find the eigenvalues of the following matrices.
(You don’t need to find the eigenvectors.)

1 1
o [} 0]
(3 -1 -1
@2 |-2 2 1
12 4
1 0
® | _2}
1 0
[ 4. Two vectors @; = |—1| and @y = |1]| are
0 1

neither parallel nor perpendicular. Find a vector 52,
which is perpendicular to @i, on the plane spanned
by @1, da. You can use the following formula:
- ay - a
by = Gz — 5 sodly -
|di1 |
8 5. The eigenvalues and the eigenvectors of a matrix

A= B ﬂ are the following:

. . . . -1
one eigenvalue is 1 with the eigenvector ¢y [ 1 } ,

the other eigenvalue is 4 with the eigenvector co [ﬂ ,
(c1,¢2 # 0). Answer the following questions about
the matrix A.

(1) Write a diagonalizing matrix P.

(2) Find P~

(3) Diagonalize the matrix A using P in (1).

(RERAIF, EELTLEZW,)

il 6. Show that the eigenvectors of a symmetric ma-
trix with different eigenvalues are orthogonal to each
other.

(Hint: Let A be a symmetric matrix. Suppose A, u
are the eigenvalues of A, and Z, i/ are the correspond-
ing eigenvectors respectively.)

8 7. The eigenvalues and the eigenvectors of a matrix

A= E ;] are the following;:

one eigenvalue is 1 with the eigenvector ¢; {_11] ,

the other eigenvalue is 3 with the eigenvector c, E] ,

(c1,c2 # 0). Answer the following questions about a
quadratic form 222 + 2zy + 212

(1) Find the diagonal form oz’ + By, Also, express
z', 3y in terms of z, y.

raw a curve 2z° + 2zy + 2y~ = 3 in the figure
2) D 222 + 2 292 = 3 in the fi
provided.

f# 8. The eigenvalues and the eigenvectors of a matrix

A= [; g] are the following:

one eigenvalue is 2 with the eigenvector c; {_23] ,

the other eigenvalue is 5 with the eigenvector c, {(1)] ,

(c1,¢2 # 0). Evaluate A", with n being a positive
integer.
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