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- HEIBE F

1. Buoppose that 2 differential equation was [qund to bave the solatiops Zsinl(3x) and
12¢osl3xy.  Please detcoming the diffzrential cquation fits the requirement. {3%)

2. Given that = eosfle) and p, = sioflny) are linearly independent solutions of
the komogeneous differential equation " y'+x'+r=0 on {0x).  Find the
genesal solution of the equation +"»'+or+y o se(ing) and stake an interval of
validity, {10%)

3. Forthe nonlinear equation y'+ap’ + by + e = 0 with arbitrary constanis a, &, and ¢,
fay 1ty to apply substitulion to cheangs the cguation into a constant cosfbieienl
linear second order differzntial equation, (5%
(b Criven that @ =1, & =2, ¢ =I, and W L) =0, solve or the equation. {3%)

4, (0 Apply the convolution theorem to praas that J{J:flixllit} = Fisiiz,
whete Fay = £ £} (5%)
{t) Evaluate for the tfranglonm .f.'[fﬂf {r}a&]~ (5%)

4, Given the funetion shovien a5 follows:

1+x, -lex=0
Sidy=y-(x—1) O<xszl
i} atferyine

3

(ap Cafculate the Fourier integral representation of the above function. (5%4)

L o5 —eos T cose
(b) Compute the valve of | 2 — 2 im0

G If the general solution to the equation of shtenielzt —vfiy =0 i3 piven asz
vixy=ad, (5] +EE (20, please Niod be genetal solution interms of J(x) and ¥ {0
to the following equation, p e (2™ -z "Jp+ 270 (10%)

7. For the differential cquattan Listad bBelow:
¥= ,Il_|.l'l+.1:!_!-"—f:_}"”
determine the general selotion in power series fonm, (1073

£ Determine the following statcments as being teue or false, Please put *1" {to
denote the true statement) and “F" {lo present the false the false statement) on
your answer sheet, Ne praef or explanation is needed, The grade for cach
statement is three points, If your angwer & incorrect, extea three points will be
subtracied from this questicn, (0% ~ 30%)

(B A AT AL B AR A )

ARLL0S - f



@ﬂ&#‘&-ﬁihﬁlﬁk%’:

w0
R R

2 =

Wi A T kU R A T of5 g S WA

(1) Let.d and B be nxw matnees, & =8 and x € 8" Then Ax =By, ifand only £ A4
=5

{2} If A is nonsingulae, hen deyd™ )4 =adjd™"

{3} Let R* present the set of positive real numbers, Define the operation of scalar
mufliplication, denoted &, by o« .o x” (for example, 3@ 503} foreach x = /°
and fpr any ceal nember «. Define the operation of addition, denated &, by
by =xy (for instance, 3E5a15)forall x v et Then R* is 2 vector space.

{4} The transition matrix representing the change of coordinates from [1, «f, « ] to

i 0 0
[1, cosh x, sinh x] iz {0 03 05|
0 05 =05

(51 There do not cxist wx s matrices 4 and B such that AB — BA =1,

() LetAd bza nxn matixand ot 2 bean eigeavalue af multiplicity a ~1.1f 4- 44
haz vank 1, then A iz defective.

(7Y Let fiz) = ufv) + 7 wixw be differentiable on an open disk 2 and asseine that o
and v are continuous fivst partial derivatives en L. Then Az} i constant on D i
and only if [f¢s)] s constent on D, _

i i Lo ces(2x)
. _—_ iy =

() The following resl intcgrelz are  all  cocrect .l-.-@ TN 1T a,

n 'b}.; = ax?

L W =x,and L ™ cosf{Zx}dy =

fo Iffz) is differentiable at =, and g has 2 pole of order wr at z,, then fiz'eiz) gas
a pole of crder mm+1 at z,.

m{'j in which 4,

{100 linear fractiona) transformation i a Munetion given by Tyz)= o~

B, ¢ and 4 are complex numbers and ad=&e = 0, Then T maps a cirele bo 2 curcle,
and a bine o a lina.




