COE-C3005 Finite Element and Finite difference methods


BAR-STRING MODELS






      and       





  or     ,





 and      

PARTICLE SURROGATE METHOD



   






  or    and    or     




 and      

FINITE DIFFERENCE METHOD




   or       






  or    and    or     




 and      

FINITE ELEMENT METHOD



     
 


  or  ,



  or  ,



  and .

MEMBRANE MODEL




     





   or      





  and     

FINITE DIFFERENCE METHOD




     




     





   and         

FINITE ELEMENT METHOD


  




    





   and         

SOLUTION METHODS

FOURIER SINE SERIES


 





         

MODAL ANALYSIS AND MODE SUPERPOSITION



[bookmark: MTBlankEqn],  







,   and . 

MODAL ANALYSIS AND MODE SUPERPOSITION


   







 ,  ,  

CRANK-NICOLSON




,   where 



,  

DISCONTINUOUS-GALERKIN




,   where 



,  


2

oleObject2.bin

image42.wmf
0

t

=


oleObject53.bin

image43.wmf
(1,)(,1)(,)(1,)(,1)(,)

2

[4]

ijijijijijij

S

wwwwwfmw

h

--++

¢

¢¢

+-+++=

&&


oleObject54.bin

image44.wmf
(,)

ijI

Î


oleObject55.bin

oleObject56.bin

image45.wmf
(,)

0

ij

w

=


oleObject57.bin

image46.wmf
(,)

ijI

Î¶


image3.wmf
0

a

kF

x

¶

+=

¶

©¬

ª­

ª­

«®


oleObject58.bin

oleObject59.bin

image47.wmf
(,)(,)

0

ijij

wg

-=


oleObject60.bin

image48.wmf
(,)(,)

0

ijij

wh

-=

&


oleObject61.bin

image49.wmf
(,)

ijI

Î


oleObject62.bin

image50.wmf
0

t

=


oleObject63.bin

oleObject3.bin

image51.wmf
2

(1,)(,1)(,)(1,)(,1)

2

(1,1)(1,)(,1)(,)(1,)(,1)(1,1)

[4]

1

[6]   (,)   0

12

ijijijijij

ijijijijijijij

Swwwwwhf

mhwwwwwwwijIt

--++

----++++

¢¢

+-+++=

¢

++++++Î>

&&&&&&&&&&&&&&


oleObject64.bin

oleObject65.bin

oleObject66.bin

oleObject67.bin

oleObject68.bin

oleObject69.bin

oleObject70.bin

oleObject71.bin

image52.wmf
0

sin()sin()

2

L

kl

xxL

kldx

LL

ppd

=

ò


image4.wmf
xI

Î


oleObject72.bin

image53.wmf
0

2

sin()()

L

k

x

kaxdx

LL

ap

=

ò


oleObject73.bin

image54.wmf
{1,2,}

k

Î

K


oleObject74.bin

image55.wmf
Û


oleObject75.bin

image56.wmf
{1,2,}

()sin()

k

k

x

axk

L

ap

Î

=

å

K


oleObject76.bin

image57.wmf
()sin()cos()

Axxx

dlgl

=+


oleObject4.bin

oleObject77.bin

image58.wmf
m

k

lw

¢

=

¢


oleObject78.bin

image59.wmf
1

(,)[sin()cos()]

jjjjj

j

axtAtt

awbw

w

=+

å


oleObject79.bin

image60.wmf
2

1

()

A

jj

j

Axhdx

a

W

=

ò


oleObject80.bin

image61.wmf
2

1

()

A

jj

j

Axgdx

b

W

=

ò


oleObject81.bin

image62.wmf
2

A()()

jjj

AxAxdx

W

=

ò


image5.wmf
0

t

>


oleObject82.bin

image63.wmf
2

()0

w

-=

KMA


oleObject83.bin

image64.wmf
1

()[sin()cos()]

jjjjj

j

ttt

awbw

w

=+

å

aA


oleObject84.bin

image65.wmf
T

2

1

A

jj

j

a

=

Ah


oleObject85.bin

image66.wmf
T

2

1

A

jj

j

b

=

Ag


oleObject86.bin

image67.wmf
2T

A

jjj

=

AA


oleObject5.bin

oleObject87.bin

image68.wmf
2

2

22

1

44

4

1

44

ii

aa

aa

tt

a

a

aa

-

éù

ìüìü

=

êú

íýíý

êú

-

îþî

û

-

DD

+

-

þ

ë

&&


oleObject88.bin

image69.wmf
0

ag

tath

ìüìü

=

íýíý

DD

îþîþ

&


oleObject89.bin

image70.wmf
k

t

m

a

=D


oleObject90.bin

image71.wmf
1

11

22

22

ii

tttt

t

-

éùéù

-

êúêú

ìüìü

=

êúêú

íýíý

DDDD

îþîþ

êúêú

D-

êúêú

ëûëû

IIII

aa

aa

KMKM

&&


oleObject91.bin

image72.wmf
0

tt

ìüìü

=

íýíý

DD

îþîþ

ag

ah

&


image6.wmf
aa

=


oleObject92.bin

image73.wmf
2

1

2

4

22

636

2

12

663

ii

t

aa

aa

t

aa

a

aa

-

éù

ìüìü

=

í

--

DD

+

--

êú

ýíý

êú

îþîþ

ëû

&&


oleObject93.bin

image74.wmf
0

ag

tath

ìüìü

=

íýíý

DD

îþîþ

&


oleObject94.bin

oleObject95.bin

image75.wmf
22

22

1

1

2

11

26

ii

tt

tt

tt

-

éù

D-D+

êú

ìüéùìü

=

êú

íýíý

êú

D-D

îþëûîþ

êú

D--D

êú

ëû

KKM

a0Ma

aM0a

KMMK

&&


oleObject96.bin

oleObject97.bin

oleObject6.bin

image7.wmf
()0

x

a

nkF

x

¶

-+=

¶


oleObject7.bin

image8.wmf
x

Î¶W


oleObject8.bin

oleObject9.bin

image9.wmf
ag

=


oleObject10.bin

image10.wmf
a

h

t

¶

=

¶


oleObject11.bin

image11.wmf
x

ÎW


oleObject12.bin

image12.wmf
0

t

=


oleObject13.bin

image13.wmf
11

(2)

iiiiii

k

aaaFma

x

-+

-++=

D

&&


oleObject14.bin

oleObject15.bin

image14.wmf
00

aa

=


oleObject16.bin

image15.wmf
10000

()

k

aaFma

x

-+=

D

&&


oleObject17.bin

image16.wmf
nn

aa

=


oleObject18.bin

image17.wmf
1

()

nnnnn

k

aaFma

x

-

-+=

D

&&


oleObject19.bin

oleObject20.bin

image18.wmf
ii

ag

=


oleObject21.bin

image19.wmf
ii

ah

=

&


oleObject22.bin

oleObject23.bin

image20.wmf
11

2

(2)

iiii

k

aaafma

x

-+

¢¢

-++=

D

&&


oleObject24.bin

image21.wmf
11

(2)0

iii

k

aaaF

x

-+

-++=

D


oleObject25.bin

oleObject26.bin

oleObject27.bin

image22.wmf
100

()0

k

aaF

x

-+=

D


oleObject28.bin

oleObject29.bin

image23.wmf
1

()0

nnn

k

aaF

x

-

-+=

D


oleObject30.bin

oleObject31.bin

oleObject32.bin

oleObject33.bin

oleObject34.bin

image24.wmf
1111

(2)(4)

6

iiiiiii

kx

aaaFfxmaaa

x

-+-+

D

¢¢

-+++D=++

D

&&&&&&


oleObject35.bin

image25.wmf
{1,2,,1}

in

Î-

K


oleObject36.bin

image26.wmf
10001

()(2)0

26

kxx

aaFfmaa

x

DD

¢¢

-++-+=

D

&&&&


oleObject37.bin

image1.wmf
22

22

aa

kfm

xt

¶¶

¢¢

+=

¶¶


image27.wmf
00

aa

=


oleObject38.bin

image28.wmf
11

()(2)0

26

nnnnn

kxx

aaFfmaa

x

--

DD

¢¢

-++-+=

D

&&&&


oleObject39.bin

image29.wmf
nn

aa

=


oleObject40.bin

image30.wmf
0

ii

ag

-=


oleObject41.bin

image31.wmf
0

ii

ah

-=

&


oleObject42.bin

oleObject1.bin

image32.wmf
222

222

()

www

Sfm

xyt

¶¶¶

¢¢¢

++=

¶¶¶


oleObject43.bin

image33.wmf
(,)

xy

ÎW


oleObject44.bin

image34.wmf
0

t

>


oleObject45.bin

image35.wmf
ww

=


oleObject46.bin

image36.wmf
()

xy

ww

SnnF

xy

¶¶

¢¢

+=

¶¶


oleObject47.bin

image2.wmf
\

xI

ÎW


image37.wmf
(,)

xy

Î¶W


oleObject48.bin

image38.wmf
0

t

>


oleObject49.bin

image39.wmf
wg

=


oleObject50.bin

image40.wmf
w

h

t

¶

=

¶


oleObject51.bin

image41.wmf
(,)

xy

ÎW


oleObject52.bin

