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— > BERNELE (50%)
1. Let M be a Finite State Machine shown below:

&

I. (10%) How many distinct input string x are there such that
Ix||=8 andv(sq, x)=s, ? Please chose one answer:
(a) 72. (b) 73. (c) 74. (d) 75.

II. (10%) How many distinct input string x are there such that

IIx|[=12 and v(so, x)=s, ? Please chose one answer:
(a) 991. (b) 992. (c) 993. (d) 994.

2. (10%) Find the number of solutions of X1+ 2x,+ x3= 17, where x;’s
are nonnegative integers with 2 <x;<5,3 <x,<6,4 <x3;<7.

(2)8. (b) 9. (c) 10.(d) 11.

3. (10%)LetS={1,2,3,4,5, {6,7}}. Which one is the number of the
power set of S7 (a) 128. (b) 256. (c) 64. (d) 32.
4. (10%) Which one is the solution of the recurrence relation
a, —3a, —1=5(3"), where n>1 and ;=27

(a) (1+3m)(3"). (b)(2+4m)(4"). (c) (2+6m)(5™). (d) (2+51)(3").
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(10%) Let A be an m Xn matrix with the rank r, which is the relationship

* between r,m,n if Ax =b has exactly one solution for some b, no solution for

other b?

(A) r=m, r<n

(B) r<m, alwaysr<n
C r<m, r=n
(

D) r=m=mn

(10%) Consider the matrix following matrix. Which condition must the scalars

Xy, Xy, X5 Satisfy for the matrix to be nonsingular?

lx1 x%
A= ].X2 .sz

2
1 x5 x3

(A) No two of the x; values are zero.

)
(B) All x; values are distinct.
) No x; can be zero.

)

(C
(

D) No x; can be a scalar multiple of the other x;.

(10%) Which one of the following is false?

(A) If A isan m X n matrix, then AAT and ATA have the same rank.

(B) If Q is an orthogonal matrix, then QT also is an orthogonal matrix.

(C) ¥ L :V— V is a linear transformation and L(v;) = L(»,), then v{ -7, isin
the kernel of L.

(D) If A and B are row equivalent matrices, then their determinants are equal.

(10%) About the eigenvalues and the corresponding eigenspaces for the following

matrix, which is wrong?
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(A) One of the eigenvalues is 1.

(B) The eigenspace correspondingto 4 =5 is (0,0, 1,0).
(C) The largest eigenvalue is 5.
)

(D) There are multiple identical eigenvalues.
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9. True or False
(a) (2%) If a 3x2 matrix Q has orthonormal columns, then [[Qx|| always
a equals ||x]| ‘

(b) (2%) Let P = A(ATA)"*AT, where A is an m X n matrix of rank n. Then
Px=P for k=12,.

(c) %) W {u,u,,...,u} is an orthonormal set of vectors in R* and
U= (u,u,y, ..., u) then UUT =1, (the n X n identity matrix).

(d) (2%) If A is symmetric and det(A) > 0, then A is positive definite.

(e) (2%) If A is symmetric positive definite, then the diagonal elements of A
must all be positive.




