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1. Estimate gradient V of the function ¢(x,y,z) [ 10 points}

Z x?2

x?+y%+ 22
Solve y(x) for 1*-order ordinary differential equation (ODE)
(1 +y?)dx + xydy = 0 with y(3) = 0 [10 points]

0(x,y,2z) =

Solve both complementary function &c(x) and particular function y,(x) of following 2"-linear ODEs :

(@) y" +3y' + 2y = e3* [10points], (b) ¥ + 3y’ + 2y = 1 + x [10 points]

1 3 2+

(a) Find eigenvalue and eigenvectors of the matrix [ 3 2 —2 |. (b) Confirm its eigenvectors are mutually
2—-1 =2 2

orthogonal. (c) Is this matrix symmetric or a Hermitian? Why? (d) Construct a unitary matrix U such that UTHU =
A, where A is a real diagonal matrix. [24 points, each part is 6 points]

(a) Show following equations can be represented as the combination of a matrix and vectors [3 points]. (b) Find the
equations have solutions only ifn =1 or2 [9 points]

x+y+z=1,

x+2y+4z=mn,

x+4y + 10z=12

Evaluate $(x sinx — y)dx + (x —y?)dy of a closed counterclockwise curve of a triangle with points (0,0), (1,1)
and (0,2). [10 points]

For f(x) as following
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(a) What is the periodicity 1 of f(x)? [4 points]
(b) What are coefficients ag, a,, b, forn=1,2,... if we write f(x) in its Fourier Series [10 points]

2
f(x)=—+2ancos x-l—b sin n;rx




