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edof=nnel*ndof; % edof=number of degree of freedom per node
for ir=\:edof; % loop for element rows
irs=index(ir); % address for the system row
ff(irs)=f(ir); % assembly into the system vector
for ic=\:edof; % loop for element columns
ics=index(ic); % address for the system column
kk(irs,ics)=kk(irs,ics)+k(ir+ic)  %assembly into system matrix
end %end of row loop
end %end of column loop
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foric=\:y % loop for two constraints
id=bcdof(ic); % extract the degree of freedom for constraint
val=bcval(ic); % extract the corresponding constrained value

for i=\:sdof; %loop for number of equation in system

ff(i)=ff(i)-val*kk(i,id); % modify column using constrained value

kk(id,i)=-; % set all the id™ row to zero

kk(i,id)=-; % set all the id™* column to zero
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FEA
end

kk(id,id)=\; % set the id*" diagonal to unity
ff(id)=val, % put the constrained value in the column

end
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%
% EXy,0,).m

% to solve the ordinary differential equation given as

% au'-+tbu'+cu=\ - <x<\
% u(+)= - and u(\) =-

% using o linear elements
%

% Variable descriptions
% k = element matrix

% f'= element vector

% kk = system matrix

% ff = system vector

% index = a vector containing system dofs associated with each element
% bedof = a vector containing dofs associated with boundary conditions
% beval = a vector containing boundary condition values associated with
% the dofs in bedof

%

%

%

% input data for control parameters

%

nel=o; % number of elements

nnel=y; % number of nodes per element
ndof=y; % number of dofs per node
nnode=1; % total number of nodes in system
sdof=nnode*ndof; % total system dofs

%
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%

% input data for nodal coordinate values
0,

o

geoord(\)=-,-; gcoord(Y)=-,Y; gcoord(y)="-¢;
geoord(¢)=-1; gcoord(e)=- A; gcoord(1)=),-;
%

%
% input data for nodal connectivity for each element

0,

o

nodes()\)=\; nodes(\¥)=Y; nodes(Y.\)=Y; nodes(Y.Y)=Y; nodes(Y.\)=Y;

nodes(¥.¥)=¢; nodes(¢\)=¢; nodes(¢.Y)=¢; nodes(o.\)=0; nodes(e.Y)=1;

%

9 o

% input data for coefficients of the LILIE

%

acoef=\; % coefficient 'a' of the diff eqn

beoef=-v; % coefficient 'b' of the diff eqn

ccoef=Y; % coefficient 'c' of the diff eqn

%

%

% input data for boundary conditions

%

bedof(V)=\; % first node is constrained

beval(y)=-; % whose described value is -

bedof(v)=1; % 1th node is constrained

beval(y)=-; % whose described value is -

%

%

% initialilation of matrices and vectors

%

ff=leros(sdofly); % initialilation of system force vector
kk=léros(sdoflsdof); % initialilation of system matrix
index=[éros(nnel*ndoflY); % initialil ation of index vector
%

%

% computation of element matrices and vectors and their assembly
%

for iel=\ mel % loop for the total number of elements
%

nl=nodes(iel[Y); nr=nodes(iel¥); % extract nodes for (iel)-th element

xl=gcoord(nl); xr=gcoord(nr); % extract nodal coord values

eleng=xr-xl; % element length
index=feeldof\(iel inelndof); % extract system dofs associated
%

k=feodevl(acoefbecoeficcoefleleng); % compute element matrix

f=fefy\I(x1xr); % compute element vector

£-q
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[kk ffl=feasmblv(kk ff'k flindex); % assemble element matrices and vectors

%

end % end of loop for total elements

%

0,

% apply boundary conditions
Yo
[kk[ffl=feaplycv(kk ffbcdofbeval);
%

Yo

% solve the matrix equation
0,

fsol=kk [ff;
%

%
% analytical solution
%
c\=-,0lexp());

cv=-+,0% (\ +\ [exp (\));

for i=\ mnode

x=gcoord(i);
esol(i)=cy*exp(Y*x)+cy*exp(x)+\/v;
end

%
% print both exact and fem solutions
%

num=\:\ [sdof;
results=num’ fsol esol'[]
%

%
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/PREPY

I*

ET, ¢y ! Select element type as PLANEYY

KEYOPT oy
R

1%
MP,EX\xE#
MP,NUXY \. ¥
1%

w=r

R=)y

P=y.

K\

K,y,R

K,yr, Wiy

K¥,R

K,o,W/y

K, W/v,W/v
LY.y

LYy

Lys

Lro

La¥

LARC, ¥.xa R
1%

LESIZE\, , \»
LESIZE¥,, \+
LESIZE,y,, 1o
LESIZE,x,, 1o
LESIZE ¥, \&
LESIZE, , ¥+
1*

ALY XY
LCCAT, v
MSHKEY
AMESH,ALL
*

FINISH

1
/1SOLU

NSEL,S,LOC,X,+

D,ALL,UX
NSEL,S,LOC,Y,+,D,ALL,UY
NSEL,S,LOC,Y,+,.D,ALL,UY
NSEL,S,LOC,Y ,W/¥
SF,ALL,PRES,-P

ALLSEL

SOLVE

FINISH

/POST\

PLDISP,¥

PLNSOL,S,Y
FINISH

! Specify plane stress with thickness

! Create keypoint (+.)

1 Create lines
1 Create lines

! Create Arc

! Specify number of Element along lines

! Create area
! Concatenate Lines for mapped meshing
1Use mapped meshing

! Plot deformed shape
! plot stress in Y-Dir
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ANTYPE,STATIC
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R\.Y
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MP,NUXY \ .,
N,v.vo

N,v.vo

FILL

N,AYO,-¥

N,V ¥Fvo,-4

FILL

E,yaAd
EGEN,#
NSEL,S,LOC,X,vo
D,ALL,ALL
NSEL,ALL
FAFY,-fees
FINISH

/SOLU

OUTPR,\

SOLUE
FINISH
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/POST\

END-NODE(va. .+)
NSEL,S,NODE, END-NODE
PRNSOL,S,X
MID-NODE=NODE(a+ .+ )
NSEL,ALL

NSEL,S,NODE, MID-NODE
PRNSOL,S,PRIN,SEQV
PLDISP,Y

FINISH

/PREPY
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’ = Analytical
Lo, —o— 1L

u(l, 1)

0.0 II? 0:4 [176 018 1.0
Time ¢
- K
VA-E Jgua
Quadratic elements
1L Linear elements (o = 0.5) (=05, t=0.05)
Time Exact

I a=0 a=1 IL L 4L 8L 1Q 20 40 solution

0.00 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.05 0.8500 0.8696 0.8605 1.0359 0.9951 0.9933 1.0870 0.9942 0.9928 0.9969
0,10 0.7225 07561 07404 0.9279 0.9588 09554 09819 09550 0.9549 0.9493
0.15 0.6141 06575 0.6371 08169 0.8639 0.8707 0.8693 0.8831 0.8725 0.8642
020 0.5220 05718 03482 07176 0.7557 0.7694 07679 07633 07731 0.9723
025 0.4437 04972 04717 0.6300 0.6759 0.6824 0.6780 0.6933 0.6855 0.6854
030 0.3771 04323 04059 0.5533 0.5906 0.6037 0.5987 0.6006 0.6070 0.6068
035 03206 03759 03492 04858 0.5250 05325 05286 05394 0.5358 0,5367
0.40 02725 03269 03005 0.4266 04608 0.4713 04668 04710 04741 0.4745
045 02316 02843 0.2586 0.3746 04083 04158 0.4121 04201 0.4188 0.4194
0.50 0.1969 02472 0.2225 0.3289 03592 03676 03639 03687 03701 0.3708
0.55 0.1673 02149 0.1914 0.2888 03176 03247 03213 03275 03273 0.3277
0.60 0.1422 0.1869 0.1647 0.2536 0.2798 0.2868 0.2837 0.2883 0.2890 0.2897
0.65 0.1209 0.1625 0.1418 0.2227 02472 02535 0.2505 0.2556 0.2556 0.2561
0.70 0.1028 0.1413 01220 0.1955 02180 02238 02212 02253 02258 0.2264
075 00874 0.1229 0.1050 0.1717 0.1924 0.1979 0.1953 0.1995 0.1996 0.2001
(.80 0.0743 0.1069 0.0903 0.1508 0.1697 01747 0.1725 01761 0.1764 0.1769
0.85 0.0631 0.0929 00777 0.1324 0.1498 0.1544 0.1523 0.1557 0.1559 0.1563
090 0.0536 0.0808 0.0669 0.1162 0.1322 0.1363 0.1345 0.1375 0.1378 0.1382
0.95 0.0456 00703 0.0575 0.1020 ©0.1166 0.1205 0.1187 0.1216 0.1218 0.1222 .
1.00 00388 00611 0.0495 0.0896 0.1029 01065 0.1048 0.1074 0.1076 0.1080
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