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Let A be an nxn matrix. Please show that A is nonsingular if and only if the column vectors of A are linear independent.
(10%)

™ =

0 -1 -1
Let A=|-1 0 =1| and define the linear transformation L :R* > R? by L(x)=Ax.
-1 ~1 0

(1) Please orthogonally diagonalize A. (12%)

(2) Please calculate A'™. (4%)
(3) What is the determinant of A™'? (4%)
(4) IsL one to one? Onto? Please explain why. (4%)

(5) Give a basis of R} with respect to which the matrix representing L is the diagonalized matrix obtained in (1). (3%)

1 3 1 2 5
2 6 3 4 10
Please calculate the determinantof |1 6 2 2 5{. (6%)
-2 -7 5 =3 7
-3 -9 7 -6 10

Let A be an nxn matrix and let x, y be vectors in R". Show that Axey=x-+ Ay, | (7%)

Consider the function f(x) = xsin(l/x).

a. Please draw the graph of f(x). Show that the graph is concave downward to the right of x=1/7. (10%)

b. Find the Taylor series for the function I f(1/6)dt about x =0, and compute the radius of convergence. (15%)
0

The impact of inflation on a fixed pension can be severe. If P represents the purchasing power (in dollars) of a $80,000

pension, then the effect of a 6% inflation rate can be modeled by the differential equation % =-0.06P, P(0)=280,000,

where ¢ is in years. Find the purchasing power of the pension after 35 years. Round to the nearest dollar. (15%)

Use Newton’s method to approximate the x-value of a point of intersection of f(x)=3x* and g(x)=4cosx. Start
with x =1 and continue until two successive approximations differ by less than 0.001. (10%)
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