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,S~CTI07~ II 

(2.1) 

So, 

(2.2) 

~rO:~CG , 

"',(0) _':1'((',)-'-' 
\.,< ... V - '.J. 

~~ ... . L 
__ .1 ~._ V , 

:::'(O)-=c. 

;', ( ,'. ) ,_ -;' (:-):-: r, (0 ~ '" ,,( .. \ 'I 
'., J ._ \. .J ~, ~. _ ~ I • 



I. 

Th8::~efore , 

:} ( t) ., ? e', ) if: :? (..v) ::: 0 • 

Co~si~er the e~u2tio~ 

bet), (2. L:.) 

'1~ (t 'I >.J ) 

d",', 
• I:' ( 8) 

Froof 

( l ' ( ,< , l' '(" l',~._c~ ~.T(I"'IJ) _-;, X ~l ~2S per o~~, _ ", ,.... 

x( t) 
-J~,(U) 

::: e I.: 

( 2 r.:;' 
-. j) 

.so, 
:::( 0) -?(o) [J,( ) 

::: G '1'\0 + 

-F(".;) r 
x (IN) ::: C L4 ( (,\1) + 

.. - ):(~) i:l1I)l:"e,r:] 

C::: e - ~ ( i"V) r ~ (i))) -1- ~ 
-F(w) ~ -F(tN') 

C (1 - 0 ) ::: 0 ~ (l;I.i) • ie. 



(2) 2::d (3) 

ie. 

ie. 

i.e. i·"'-r' ~(w) == o. 

c == 8 -?(UJ) ~(W). 
-:7(1.11 ) 

1 - e 

x(o) 

(2.G) 

(2.7) 



rrJ130 I'" e~~1 

~-' e t ;:0 ( t) 

c: 2~j:- 2 C-,) ~~:~~ + 2 1 ( t) X ,,,' (t) 
~~ t '-

(2.8) 

v t (0) ~ 
.J.:"" \..J - o 2.nd ;:(0) = O. :.: OY! , 

r: ,.... a ( .1- ) ~t..., C + .:> ( .r... ) 
\....~""':r.. I v _... - "':"'J , 

d·c 

:: t (0) -:: 0, z(O) = 0 "11,-1 ·('(0) = 0 ,v~~·~-,-\. 

Let .t 
?(tl ~ S·O.(Ul du, 

o 
J, .-.l 

1- ( t ) = S f ( u) • e Jet (y ) ely c:. u • 
c 

r71'~ en ( 1 ) .L~ __ , , ec:u2Ltio~ perio3,ic solutio:1 

if r(u;) oj 0; 

e.l1 solu·cions of (2.3) are periodic if F(w) = 0 

an d ¢ (w) = 0 ; 

(3), the~8 lS ~o periodic solutions if ?(~) - 0 a~d 

¢(w) 1= O. 

------------------,----



~:·:2.r11Jle 1 

Consider the differential e~uatioTI 

..., 
2. ( t) :-= si '1 L ( t) :-= ~. ( 1 - cos ( 2 t) ) 

'. 2.110. 

?(-'-) :-= f':l"'l(2''-) _. l- _ __ v, 

Let (t 
::: J.., e.(n) c1u 

~ J:~(l - cos(2u» du 

:-= - t:Jin(2u)i~ 

·}(t l' '''-'-) , _ '.'<""1;'") r /, 
.... 0 __ ... \.. ,--v I. 

::0':1, F(":":) ::: ~-T: t O. Then (2.S') h2.S 2. u~:iCJ.UG licriodic 

E~:2J:1ple 2 

Co~side~ the Qiffo~el1ti2l c~uatio~ 

rIi tl: :: ( 0 ) :-= ::' (0) :-= O. Do, 

2.(t) ::: ~(t) ::: :::d.n(t) 

~ .'") r1 .., (.L. ) ..., ,~ r'1 c.l ... "';. C'_ v C" __ !.V_ 
.C>(J,.) C t; 1 
1. \. v ~ lJ ?.,. 

--' -. 

'7 
{ 

(2.10) 



Q 
~, 

Let 

pet) 

== 1 - cos(t). 
" 

-TO'" "'(2-) - (",1 - cos(2:-:)_ 1) == (0.0 - 1) == () rpl1V<~ .,,11 
_ j \J, 'f ... -- v -- v. ..... .... '.0, c.~ __ 

~O'_'ll_+l·n~·_,~ n
P (~ 10) ~~G ~~-l·o~ic _ v ~ __ ~ v.:. L. G_. i.J:'-l. ~,_. 

sil'') ( t) .:: == 1 - cos ( t) (2.11) 

rQ tIl x (0) == :: t (0) ::: o. 

o. ( t ) == cos ( t) ex:. c1 :f ( t) ::: 1 - cos ( t) • 

roth 2.(t) 

~~lso , 

reo) .- 1 - cosco) == o. 



.. 

~ 

So, 

:r orr, 

~(27':) = 

= 

= 

ilonce, ~ (2T) =i 0 

1-
Ii' ( t) -- (C 0;:; ( u ) (h.~ J{I 

l·t 
= ( 3111 ( U) ), 0 

= 3i~(t) - cinCO) 

-. 3ir'c (t) • 

• ..1. ]r 

f 0<" (v) v ___ " ~ 

du + 0 

".lil i ,.,-j., C·,) u __ l.. v~ 

(1" 0 'Lt.;' 
... : .. 

0 

.f~S:in(U) Qi}. 
/.; 

...... -j •• (J. ) 
C 

;.)~l~ L, ) 

1 - 0 • 

( 1 

( 1 

Sill (2::)) 
- 0 

-1) 

SL1CO 
Sj.:1 C u:) 

O. Thu3, no 301ution e > 

of (2.11) is ?e~io~ic. 

9 



• 

10 

o 

• Let 2i(t), i = 1,2, be 

o 2.') (t) 
L.. 

• T ,-- • .!' -:1 Iv.;) _ f"\ .! - 1 ') 
.,0", l..:.. -' i \: - U, 1..- , '-) thL~the fundamental matrix of 

the diffGre~ti~l equ2tion 

,~'" COll'.',:.l'l' 'TP~LO~ i~ no~io~i~ ~"" __ v ........ v v __ , __ u .L" .". __ ..... __ '-" 

Proo::: 

c.11cl 

NO' ,-~ '~ ~ (2 1"" 'I .. ::.> ~ \' .:..ll.u .:J) 

2,21:::1 fo::' (2. 1l:-), 

e" (-c) 

o 

:::( t) 

~T (t) 

d::: = 2'1 (t) • X 
,..1-'­
\.~ \ ... 

i"~l (u) du 
= J. G "'" , 

, 

(2.12) 

of pe:d,oc~ t...: • 

Ci.DOve. 

(2.13) 

(2.15) 

(2.16) 



11 

2.:1 d ( 2. 1 G) 2.3 

2?2(t) 
y :: C·o • 

IT O~:J , 

.so, 

~(t) 

fu~da~ontal ~at~i~ 301ution of (2.12) since det ~(t) I O. 

~atrix solution. 

CO:13ic~e::.~ 

Let 

21 (t) -­

';~.2 (t) --

o ) 
C03(t) 

..." r, r:"'" I -!~ " 
'v '-' 1...:" '\. ~J) 

• ·v' 
.L},. , 

~-:i tl~ 

:-: 1 - cos(t). 

1 - COG(2::) :: O. 

(2.17) 



12 

~o "'7 (..,-~, - ~-i-l(/"-) - () T-r.n-_".,_c-:, ~-,'_'_lD: ~_~,_~l,-_'.l.,r.l_p'.'.'_·.(Y_'".,,~-:;?,l ·.',l_2,·r_-.,.'.~_~_~T. 
'~ , -, 2 ,.- "/ _. , .. )._, ~,. ... v. - .. .... " ~ - -- -- -- v --

• 
O -? (::> 17'1 i~ - ~. .) -,) '.:i tJl l)O~.:'i 0 c~ 



• 

.. 

-,Or.EIE'.':. 

~8t 

.,.. .L. 

.:-.-'81 ..... 

-

~ (,'-) 
c-7 v 

,~ ::: -; ( ':_) • '17 
~ . .:.. ~ V ~ 

__ '\ (J.. \ • "I(i" '. ,,) .:.. 

13 

~,',-'_'-_G'"'l"n ...... (.L.) i-" _ :;-'-; v , _ - 1,2,3, 

:: -, ", L .• , _::: 1, 2s 

( / 1()\ -. '-) 

'-' ( 1.. ) 
0" ~I ~" 

(2. 1~,) 

( / 1 n) <-. '" 

( ? ?O) L. l.._ 

2 .. 8 

(2.21) 



to (I-' 
:--~ \ vi 

2.
1 
(~) ::: cos(t) 

2_,)(-::;) ::: Si:l(t) 
r.",--

~ co~(~) - ~~~(~, __ .., _....J ____ .:. J/. 

~ (L) (.i " , 

.. 

:'7...,(t) ::: 
L_ 

1 ,,': 

-~ (. ,,) _ ,'" .- i \""..... .- ;.J, 

2-::. 



,30, 

,.. .... ..:~ 
_,_,;..J .... ' 

r' I.~_) \. u 

.,.., 1-,-) 
-7\.V 

j 

.- -(cosCt) - cosCO)) 

.- 1 - co;:;Ct). 

-= '=-'-1 ~'"' ( i-) + ("' 0" ( .!.. ) 1 ,-' __ • _ \. v v '.-, L- - • 

) 
(sip(,s) -1- co,ses) - 1) 

si~(E) a cta 

cosCs) - 1) \)"t 
) D 

(:::::'nCt) ~ cose:) - 1) (cinCO) -1- COGCo) -1) 
= 0 - 0 

co".;Ct) -1 
- 1. 



1G 

0 + 1 - 1 
::: 8 - 1 

0 
1 -- c -

::: 1 .- 1 ::: O. 



s :~CTION III 

There are other directions of further possible researches. 

Por examDIA, one can examine the Hill' equation 

X"(t) +a(t) XI(t) +b(t) X(t) = 0 (3. I) 

o 
where aCt) and bet) c C and are periodic of period ~ • 

Though it apparently apnears that the analysis of this theses can 

be extended to (3.1) a close exaxination of the present work 

reveals the great difficulties inherent in (3.1) often calling 

upon ingeneious technical devices to deal with highly complicated 

situations. In a subsquent paper, the present author intends 

to examine (3.1) as well as to explore the scope and limitations 

of the technicues that have been employed in this thesis. 
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