PE.A-116-3-3

----------------------- 1 -1
deSolve(y"+k2-y=0,rly) y=C3- cos(lkl- x)+c4- sin(lkl- x)
a cos(k- x)+b- sin(k- x) -y a- cos(k- x)+b- sin(k- x)
----------------------- 2 -2
y=0px=0 a=0
y=0lc=] a- cosk 1)+b- sin(k- 7)=0
----------------------- 3 =
( per e-r’-ng
solve| (= - I=mpc? per= and —=0
e 1 2 /
/
----------------------- 4 -4

.
N

per e 1m- 9 e-m”
[ —|pcr= and 7=r--qand /I=A"r

a ‘,2 A”




PE.A-103-2-1

________________________ 1
rra+rb=p

solve{ rc;:f rb-f-f ,{r‘a,r‘b}
\ ea ) ea

_________________________ 2

deSolve (y"+pff2 . y=0;-:ly)

a sin(k“ x)+b- cos(k“ x) -y

________________________ 3
y=0]x=0
d /
— =(|x=m—
—-0)-0r=2
_________________________ 4
0 1 i
A solve|det k] 1\ [|=0,/ || ==
Kk cos|=——| -k sin|— !
2 2

1
e
ea#0 and ra=—p and r‘b=£
2 2
-9

Pl

y=C€7- cos (lkl x)+c8- sin (lkl x)

b- cos(k“ x)+a- sin(k* x)

3
b=0
! Kk
 k* cos|=——|-b" Kk sin|=———|=0
3 3
-4
3-(2-n1-1)
K= or k=0




solve|k I= 2 |k= / = D= 27-ei* ; nd L50
2 3-ei _4 2
3w p 66.6198- ei
solve|kr I==———p |lic= p= and
2 3 el .

pm-y
--‘



PE.A-85-4-3

———————————————————————— 1 1

}o..

§1° , 632
—t01-02+82% =02 83+ ——
2 2

“ “

I p- (3- cos(& I)+2- cos(92)+cos(t93)—6)
6 6

U+V >ppp e (3 . _ 2 2
I'p ('z cos(&?)+2 cos(&2)+cos(&3) 6) . +6I-€2+622—6‘2- 63+£)
6 2 2
------------------------ 2 2
A sin62)-rp
dm(ppp)-o 01 ki 02<0
d ~sin(82)- 7 p
B 2-82- k+hr- (97-63)=0
daz(pp 2 ; + +i )
—<(ppp)=0 sin(03)-1-p +83- kr—kr 62=0
463" 6 )
_________________________ 2 -2



Y ' Jr=0.204599- [+ p or kr=0.09429- / p or I p=0.
}p-_p_ k—r O p p p
2
p-l —0 I
A\ solveldet||  z 2 Jg— -l |70,k
2
Y
0 -kr }o-_p_
6
solve(kr=0.09429- I p p) 10.6056+ Ar
p:
!
solve(kr=0.294599- - p p) 3.39444- kr
p=

r=——



PE.A-120-3-2

i (6a+6b)? K (6d-6b)>
+ — U

fa—-0d

5. 92
ke -4 fa- €d+
2

-l p* (Ba “—0a- 0d+0d~ )

5. 6 2 5. §d >
—4 a- 6d+
2 2

- -

I I p- (aa 2 _ga- 8d+8d2)

2
J

8a- (5 k=2- I p)-4- k- 8d+l- p- 8d=0

8d- (5 k=2- I p)-4- k- Ba+l- p- 8a=0



A solve (det([

r=-

S k=2-I'p -4 k+lp
4 ktl-p S k-2-I'p

o



13-applied-1
_________________________ 1.- portential
ke (-61)2 2k (62)°

+ — U
2 2

- I (1-cos(87)+1-cos(92)+1-cos(67-62)) - v

u+v —=ppp

———————————————— 2. characteristic* eq

d
taylor{taylor —(ppp),a 1,11,62,1

dél
d
taylor|taylor| =— G02,11,601,1
y y daz(PPP)
---------------- 3. per
2
A solve|det|| & 172" p 1 pl =0p

pl 2k 1*-2p1

-portential

i
912
e 12 —+922)

2

-

I p- (cos(& I—&2)+cos(t9 I)+cos(62)—3)

2

)

+822

+I p- (cos(t? 1—82)+cos(8 I)+cos(t92)—3)
2

2.- characteristic: eq

(ke 1-2:p)- 1 67+82- I p
2 (o 1-p)- I- 62461 I p

3.- pcr

or/=0

et (17 -2
p= orp= -

[ [



. sotveae [ 120 pe7 o o p=1.57735- k- ] or p=0.42265- k- I or I=0.
pl 2kl -2p1

---------------- 4.- mode- vector 4.- mode- vector

solve((k 1-2- p)- I 1+82+ I p=0,82)|p=0.42265- k- [ and §7=1 872-0.366024 of ko 1220,

solve((k- 1-2- p)- I 81+82- I p=0,82)p=1.57735- k- I and 1=1

62=1.36603 or k- 1%=0.

==
Lo



PE.A-111-4-6

________________________________ 1
deSolve (y"+;‘r2 . y+k2- e=0,xly)
a sin(k- x)+b- cos(k- x)—e -y
________________________________ 2
(ve=0)=0 )
dee({(ypc —1)=0 ,{a,b}
expand( l@a=e* tan ) and b=e| -y

y=c¢clI- cos(lkl- x)+c2- sin (lkl x)—e

b cos(k- x)+a- sin(k- x)—e

e cos(k- x)+

2
Kkl
a=¢e* tan|=—| and b=¢
2
k7
€* sin|=——|- sin(k- x)
2
kel
cos|=—
2
3
ikl
-e+ |cos|——|-1
2
Kk
cos|=——
2










PE.C-92-2-6

________________________________ 1
deSolve (y"+;‘r2 . y+k2- e=0,xly)
a sin(k- x)+b- cos(k- x)—e -y
________________________________ 2
(ve=0)=0 )
dee({(ypc —1)=0 ,{a,b}
expand( l@a=e* tan ) and b=e| -y

y=c¢clI- cos(lkl- x)+c2- sin (lkl x)—e

b cos(k- x)+a- sin(k- x)—e

e cos(k- x)+

2
Kkl
a=¢e* tan|=—| and b=¢
2
k7
€* sin|=——|- sin(k- x)
2
kel
cos|=—
2
3
ikl
-e+ |cos|——|-1
2
Kk
cos|=——
2







16-material-5

------------------------------------ 1.1
" 2 2
deSolve(y +k<- y+k -e=0,x!y)
a sin(k- x)+b- cos(k- x)—e -y
------------------------------------ 1.2
solve( (ybc=0)=0 ,{a,b })
(pe=1)=0
------------------------------------ 1.2
ol
expand|yja=e- tan|=——| and b=¢| -y
2

A
------------------------------------ 1.4

/
yype==—

2

1.1

y=c¢clI- cos(lkl- x)+c2- sin (lkl x)—e

b cos(k- x)+a- sin(k- x)—e

e cos(k- x)+

1.2
kel
a=¢e* tan|=—| and b=¢
2
1.2
LA
e- sin|=—— -sm(k“ x)
2
-
kel
COS| =——
2
1.4
k!
-e* |cos|——|-1
2
Kkl
COS | m—
2




kel )
-¢* |cos|=——|-1
2 p . per- i~
|fc= |=— and er=
kel el th
cos|=——
& 2
____________________________________ 2
- ei ~ 200000- 2002
|/=400 and ei= —per
2 12
/
____________________________________ 3
200000- 200- 10- 10_6- 30-p
____________________________________ 4
ymaxle=1
____________________________________ 5

P
— T
cr
-e* |cos P -1
2
P
— T
per
COS
2
2
41123.352
3
12000.
4

0.51265744

5



=

|@=200 and 1=

2002

12

98.505972



PE.A-90-3-3

——————————————————————— 1 -1
a- sin(}o x)+b- cos(}o x)—% -] b- cos(}r x)+a- sin(}o x)—%
c sin(k- x)+d- cos(k- x)—}—x -2 d- cos(k- x)+c:- sin(k- x)—}—x
. 2
——————————————————————— 2 -2
y1=0pc=0 b=0
y2=0p=0 d=0
(y7pe=3- 1)=(y2pc=1)
solve i(yi’)bc=3-f . i(y-?)bFf) ,{a,c} |0=0 and d=0
dx dx
2- sin(k- 7) 2-sin(3 & 7)
a= and c=
k- (sin(i 7)- cos(3- & )+cos(ie 7)- sin(3- & 7)) k- (sin(ie 7)- cos(3- & )+cos(ie 7)- sin(3- & 7))
B 2+ sin (k- 7) ] 2-sin(3- & 7)
olleCt|la= ana c=
e (sin(ie 1)+ cos(3+ & 7)+cos(ie 7)- sin(3- & 7)) - (sin(ie 1)+ cos(3+ k- 1) +cos(ie 7)- sin(3- i 7))
2- sin(k 7 2-sin(3- & 7)
a= and c=
ke sin(4- & 7) ke sin(4- ke 7



_______________________ 2 -2
-

2- sin(f- 7)- sin (i x)

2-sin(k 7) 2-sin(3- &+ 7) x
/\ expand|yI|a= and ¢c= and b=0and d=0|-y7117 ——
ke sin(4- k- 7) ke sin(4- k- 7) kesin(4- k) 2
2+ sin(k 7) 2-sin(3 &+ 7) 2-sin(3- o 1) sin(le x)  3-x
/N expand|y2|a= and c= and b=0and d=0|-y22 =
ke sin(4- & 7) ke sin(4- & 7) ke sin(4- & 7) 2

2 sin(k* I)- cos(k- x) _i
sin(4- i 7) 2

A expand|-2(y17)| »611
dx

d 2-sin(3+ &+ 7)- cosli x)
d|—(y22)|»622 =
£\ expan dx(y )|~

2
sin(4- 7 7) 2



PE.A-84-4-6(sol1)

------------------------ 1 1
4- e1- fa 4- ei- Oa
————— . 177 () —
/ !
------------------------ 2 2
2, . 4- fa
A deSOlveL}..kag_y:k m0 x>0 and p=ic?- e y=c9 cos(ie x)+c10- sin (i x)+ — and />0
)2, k=1
. 4- fa . 4 fa
b- cos(k- x)+a- sm(}c- x)+ -y b- cos(k- x)+a- sm(k- x)+
K21 K21
----------------------- 3 -3
=0=0 4- 6
y=0Jx SRRILE
K21
a- k—8a=0

A (3)-6a=0p=0
dx

A y—m—oLr=2- fandp=}c2- ei a- sin(z- k !)+b- cos(2- K z)

p



A

solve|det

sin(2- & 1) cos(2: &)

0

K
=0,i ||fe=— and />0
]

}/=0.698908 or //=2.11218 or A/=3.56314 or &/=5.04746 or A/=6.55707 or }/=8.08373 or A/=9.62177 or kI=11.1675"

solve(0.698908=F 1,p)lic= ’3
€l

4
0 1 —
A det kg' ]
k 0 -1
sin(2- k7)) cos(2-k2) 0

r=-y

!

_ 0.488472- e 1

D and —=0.
2 !
!
4- 005(2- x)—x- sin(E- x)
|,1f=E and A/=x X



(0.699/0)



PE.A-84-4-6(s012)

------------------------------- 1 o |
4- er I*p-6
solve - Ba=p- 6,0a Ba=
! 4- ei
------------------------------- 2 -
= p & 1201 21 -yb 5-1°-p- &
12- i 3-el
------------------------------- 3 =3

yb+x- falfa= -y
el 4 ei 3- ei
——————————————————————————————— 4 -4
solve((ype=2- 1)=5p) o e
13- 12
6 ei 0.46153846- ei
p=—— p= -
13- 12 12



PE.C-103-2-4

deSolve

el
a- sin(k- x)+b- cos(k- x)+

) mQ0
'kt ymmmmOx

b+

y=¢€3- cos(k- x)+c4- sin(k- x)+

b- cos(k- x)+a- sin(k- x)+

=0,a" sin(k- I)+b- cos(}r- !)+

1
I m0
9=
4- e7
2
and A>0
K2 ei
m0O
K- ei
3
0
=0,a* k=0
v I
kK=-er



! L 1 o' (4- cos(x)—x- sin(x)—4)
kg. et 4- ei- x
b
A 9et|sin( ) cos(i2) L |id=x and k=7
K2 ei
-1
k 0
4-er |
(-f- (4- cos(x)—x- sin(x)—4)
solve =0,x
A 4- ei- x

x=1.17549e-38 and ei#0. or x=4.57786 and ei=0. or x=6.28319 and ei#0. or x=10.174 and ei#0. or x=12.5664 and ¢

solve(z- ,i ~4.577859p
el

ng-ei 20.9568- ef c=-0.686258 or ¢=0.686258
solve = ,C

(c-1)? 1%

20.9568- e1 1.
p= and —=z0.
‘,2 /

==
Lo



10-structural-5

------------------------ 1 1
------------------------- 2 -2
a- sin(k- x)+b- cos(}c- x)+m_0 -y b- cos(k- x)+a- sin(k- x)+m_0
p p
------------------------ 3 3
p
d ! (AT
A dx(y)—Obc—; a* k cos ? -b* k* sin 5 )—0
d mo- k> 1 k2 1- mo
A ==(3)-6=0pc=0 and f=— a+ —m————=0
dx 8- p 8 p

————————————————————————— 4 -4



=

kg- el
1 K
A solve|det sin(k- ;) cos(k- ;) =0,k |FE=T and 0<i/<6
K2 ei
-l
k 0
8- el
0</<6 and /=0 or A/=1.e-28 and e1#0. or A/=5.14086 and ei=0.
------------- ex -ex
1
0 1
kg- el
1 v
solve|det sin(k- ;) COS(FE' ;) =0,/ |FC=T
K2 ei
-l
k 0
8-er |

ki=1.17549€-38 and ei#0. or A/=6.28319 and ei=0. or &/=10.7081 and ei#0. or A/=12.5664 and ei=0. or //=16.6059 »



[ge.

( ) 8- cos(x)—x sin\x

f
()-8

/ |

-30.5

2(5Ll,o

2%0)
)

||

67

Y




11-applied-3

----------------------------- 1 -1
I- 6
b- cos(a‘r x)+5+?- 8-yl b- cos(a‘r x)+T+5
----------------------------- 2 -2
y1=0pc=0 bt t5=0
2
yI=0pe=t b- cos(k- J)+E+6=6
2
i(yz)=apc=z -b- k- sin(i 1)=6
dx
----------------------------- 3 -3
.
1 1 -
- K
solve|det 7 |[FO.A|l7=—and />0
A cos(k“ 4’) 0 > k
-kesin(e7) 0 -1)

}=1.07687 or kI=3.6436 or }/=6.57833 or k/=9.62956 or //=12.7223 or A/=15.8336 or A/=18.9547 or //=22.0815 or



and —=0.

= 1.15065-ei 1
solve (k- 1=1.07687 p) k= | — .
el ;2 ;

pm-y
I—



17-applied-4

kx

+d* cos

kx
—) +& —>_y2

solve((y2pc=0)=0,d)

solve((;—x(y2)|x=0

(k-x
=0 COS| =
3

=O,c)|d=-c5‘

+0 —)}:‘2

(y1pe=t)-5

31 3
iy
1 +

kel

1
b- cos(}r- x)+a- sin(k- x)+6
2

kx

2
-

ke x

2
-

d- cos +¢* sin +&

(ad

c¢=0 or k=0

kx

2
-

&=0* cos

a- sin(k- f)+b- cos(k- I)

3kl
4

Kkl

8

+b- cos +Cos o)

=




d 2.7 d 37 kel
=(y1)pe=— || =(y2)p=— k- sin|—| &
dx 4 dx 4 3k 3- k1 x
a+ Kk cos -b- k sin -
4 4 3
sin\A/ cos\K/ 0
2K 2K v
sin COS COS| =
A 3K 3K - v
k- cos -k sin —_— sin|=—
4 4 3 4

K\ | K 3K . ki | K (3
solve||3- cos(}d)- cos|— —sm(}d)- sin|=—||- cos +|3- sm(kf)- cos|=— +cos(}d)- sin|=||* sin =0,/ ||k7>0.001
A 4 4 4 4 4 4
kI=4.1887902 or A/=8.3775804 or A/=16.755161 or A/=16.755161 or A/=20.943951 or A/=20.943951 or A/=29.32152

ot s e - s

2+ sin(k) COS(%)%OS(:‘G’)- sin(%)

3K
- sin
4

2 005(0.5- }d')+ 1.

3K
* COS +
+

———————————————————— 4 4



K
solve(} cos(—)+ 1=0,/||/d>0.001
2

K=12.566371- (n2-0.33233333) and n2-0.333

K=12.566371- (n2-0.33333333)|n2=0

solve(/d=4.1887902p)|kd=k 7 and k= ’3
el

17.545963-ei 102 ei
solve i ,C

12 (c-1)?

pm-y
I—

33333>0.00007958 and n221. or AI=12.566371- (n2+0.33333333) and

ki=-4.1887903
5
17.545963- e1 118
D= and =—2=0.
2 /

!

¢=-0.75000001 or ¢=0.75000001



6.53 /4

\

£1(x)={2. cos(0.5- x)+1,x20

=1.97

-6.8

(4.19,0)



