國立臺灣師範大學資訊工程學系

九十六學年度第二學期

博士班資格考

考試科目：線性代數

總分一百分

請在答案卷作答，在題目卷上作答不予計分
1. The color of snapdragons is determined by a pair of genes, which we designate by the letters A and a.  The pair of genes is called the flower’s genotype.  Genotype AA produces red flowers, genotype Aa pink ones, and genotype aa white ones.  A biologist undertakes a breeding program, starting with a large population of flowers of genotype AA.  Each flower is fertilized with pollen from a plant of genotype Aa (taken from another population), and one offspring is produced.  Since it is a matter of chance which of the genes a parent passes on, we expect half of the flowers in the next generation to be red (genotype AA) and the other half pink (genotype Aa).  All the flowers in this generation are now fertilized with pollen from plants of genotype Aa (taken from another population), and so on.
(a) (10分) Find closed formulas for the fractions of red, pink, and white flowers in the tth generation.  We know that r(0)=1 and p(0)=w(0)=0, and we found that r(1)=p(1)=1/2 and w(1)=0.

(b) (10 分)What is the proportion r(t):p(t):w(t) in the long run?

2. (10分) Let P=(x, x, x) be points on a line through (1, 1, 1) and Q=(y, 3y, -1) be points on another line.  Find x and y so that the squared distance ||P – Q||2 is minimized.

3. The following table lists the weights and heights of five boys:
	Boy
	#1
	#2
	#3
	#4
	#5

	Weight (lb)
	120
	125
	125
	135
	145

	Height (in.)
	61
	60
	64
	68
	72


(a) (10分) Find the covariance matrix for the data.

(b) (10分) Make a principal component analysis of the data to find a single size index that explains most of the variation in the data.

4. (5分)Given a n x n matrix 
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, which of the following statements are true? (Multiple Choices) 

(a) The determinant of
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 is equal or larger than 0.

(b) If each row of 
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 is multiplied by k to produce 
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, then 
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(c) If 
[image: image6.wmf]B

 is produced by interchange two rows of 
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, then 
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(d) The cofactor of 
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 is the matrix 
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A

 obtained by deleting from its i-th row and j-th column.
(e) If 
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 is a n x n matrix, then the determinant of 
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 is equal to the determinant of 
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 plus the determinant of 
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.

5. (5分)Given a m x n matrix A and a n x 1 vector 
[image: image15.wmf]x

, which of the following statements are true? (Multiple Choices) 

(a) The nonzero rows of A form a basis for Row A.

(b) If rank
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=m, then the linear transformation 
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 is one-to-one.

(c) If the linear transformation 
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 is onto, then rank
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=m.
(d) Row operations on 
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 cannot change the linear dependence relations among the row of 
[image: image21.wmf]A

.

(e) If 
[image: image22.wmf]A

 can be taken as a change-of-coordinates matrix, then 
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 is invertible.
6. Let 
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(a) (5分)Find the LU factorization of 
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. 

(b) (5分)Find the inverse of 
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. 

(c) (5分)Solve 
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(d) (10分)Suppose 
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 is the parallelogram determined by the columns of 
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, which is further mapped to 
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 by a linear transformation determined by 
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. What is the volume of 
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7. (15分)Let 
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Find the bases for Row D, Col D and Null D. 
_1275225757.unknown

_1275231293.unknown

_1275231966.unknown

_1275290054.unknown

_1275290240.unknown

_1275290290.unknown

_1275231974.unknown

_1275231577.unknown

_1275231935.unknown

_1275230921.unknown

_1275230938.unknown

_1275230911.unknown

_1274743792.unknown

_1275220324.unknown

_1275220350.unknown

_1275220378.unknown

_1275220850.unknown

_1275220335.unknown

_1275218939.unknown

_1275219444.unknown

_1274743840.unknown

_1274743916.unknown

_1274743785.unknown

