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APPENDIX B

SOME OF MATLAB CODE

Example 1

=5
n—>
a=—1
b=1
syms x

fori=1:n;
c(i) = (int (((—2%i.%k.2) / pi.2)((—pi/5) *x.5). %
acos(x.*)), -1, 1));end:disp(c)

syms xal = (int(((k.2)/((log(2)).2.#pi.2)) (= i /5
cos((0). xacos(x.%)),—1,1)) % [

forj=1:ns(j)=(x.k—1)%(1—x.02. & ~OM) ‘
sum(s);u=al * (x.%k—1). % (1 —x.( 405 9

[ =matlabFunction(u)v = (1/( Y:~ : INTx k
d = matlabFunction(v) f plot (L [abi¥® g’ % ;
fore=1:9z1(e) :d(e/l())@o Ld faffe = K Y:
d(95/100) — £(95/100 :t\)/,;— )/

Example 2 ' 4 f1
k=3 S“' \“}T

7Y ==3) \
a=—1 %
oS
syms x

for i =1:n+1;forj = 1:n;m(i,j) = vpa(int(—(pi/(j. *k)).(cos((j). * acos(x.}))) *
(cos((i—1). xacos(x.%))), —1,1));end; end;disp(m)

syms x fori = 1 :n+ 1;c(i) = int(cos((i — 1). xacos(x.})),—1,1); end;disp(c)symsx
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fori=1:n+1:R(i) = vpa(int(((1/3) % (3%x.5+ pixx3x(1—x.0).9.5).%((1-x.5).70.5)). %
(i —1).xacos(x.X)), —1,1));end;disp(R)p = (—pi/k). % log(2) x cI = vpa((pi/k).

log(2) xeye(l,n+1))

H=1-pM=vpa([H'm(:,1:n)])I1=(pi/(2.%

(pi/k).*(log(2).xc(1)—1)Al =vpa(double(D)

Bl);forj=1:n+1s(j) = (x.%k—1). % (1 —x.{

acos(x.h)))):end s=sum(s); f = matlabFunction

Cos |

k)).xeye(n+1)D=11-MD(1:1:1) =

):Bl =vpa(double(R'));y1 =vpa(inv(Al)x*
2.%xk)).\ —0.5). xy1(j). % (cos((j—1). *
(s)v=x.k—1).%(1—x.12 "/{WO.S).*

(x.3)

d = matlabFunction(v) fplot(f,[a b],’g") hold on fplot(d,[a b].’r") holdﬁk :
for e=1:9 z1(e)=d(e/10)-f(e/10) end for e=1:9 zQ(c)zd(—c/lO)-%z) end

Example 3 case (I) z '

k=1
n=>
a=—1
b=1
Syms x

forii=1%n:

for =ilin:

(x.'k—1).%(1 —x.'2. x:/\'))()ﬁ).*(s'

end;
end;
disp(m) : ,

Syms x \
o= = \'/u%@k)., : 5.*Q’)\+2.*.\'_3 +x— (11/8)). % (x.lk — 1). %
¢

:n;e(i)
I
(1-x.12.xk)).0.5). % 5 (Io.\' E9 ol £ éﬂl(ms(.\'.k)).( —1),—1,1));end;disp(c)
/

A \'/m(d()uh/(’(mF%'p((

)
Y

oufleflc’ ) YWy = vpa(inv(A) x B)
fory=1%35s() e )‘# Q,V -k (cos((j). xacos(x.%))));end
2\ 9

=8 =mal inction(c)v=(1/pi).* (1 —x.2xk)).(=0.5). % (x> +5*x.4 +(3/2). *

R (5/2).%x—(9/8))d = matlabFunction(v)
fplot (Ngbd ¢')

holdonf plot(d, [ab],' 1)
holdof ffore=1:9

zl(e) =d(e/10) — f(e/10)
endfore=1:9

s =sum(s);
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2(e) =d(—e/10) — f(—e/10)
end

23 =d(95/100) — £(95/100)z4 = d(—95/100) — f(—95/100)

Example 3 case (II)

k=1 Y'
=5 %\
a= — l A

b=1

syms x fori=1:n; Vz

forji—ll¥:n

m(i, j) = vpa(int((pi/k).* (cos((}).xacos(x.X))). % (x.Ck — 1). Y(Z'I\)) 0.5).%(cos((i).*
acos(x*))), —1,1)):end,; end; disp(m) syms x fori =1 : n:
c(i) =vpa(int((—1/k).x*
acos(x))), —1, l)).uza’,
disp(c) A=vpa(double(m));
B=vpa(double(c’));
y=vpa(inv(A)*B)

for j=1:ns(j) =vpa((1—x.2).(0.5). xy(j). * N (3L + @IR(x.& Z+sin(acos(x.F)).{ -
l))) end s=sum(s); { = matlabFunction = : 5). % (x.13) + (5). *
x24(5/2).xx+(7/2))d=m uldem@

fplot(f,[a b],’g") hold on fplot(d,[a b

e=1:9 z2(e)=d(-e/10)-f(-e/10) engbm 1'€d(95/1
Example 3 case (I11) F g

k=Myai= =1'b =1 symsx \@(\](\\ 1). aé‘f

1 (e)=d(e/10)-f(e/10) end for
m2=d(-95/100)-£(-95/100)

£)).2.5).((1+x.(k)).0.5).
D).k (xd+5%x3 +2%x2 +

(
boA
(sin(0.5. x acos(x.%))).\ - * Win(( |0.5 icos(x.5))
(11/\) J ?.’ (j')
Il =@) s - 1 bl + (N x.(k)).70.5) % (sin(0.5. x acos(x.¥))).l —
%uu)s '93

1). * (sin( ?_ 1+ (x *\ +§*\ +2xx.2+x—(11/8));
b2 =@ (\ (( - x.k)). )‘hﬁl(( 1 4+ x.(k)).70.5). * (sin(0.5. * acos(x.%))).( —
(sin( (? ) *au)\( R e Ee SR D B bR (131 e
- x.{

—

b3 = @ ). * k)).0.5). % (1 +x.%)).70.5). % (sin(0.5. * acos(x.X))).. =
@T( 5) .uzu)s(\ ).k (x4 +5%x3 +2%x.2+x—(11/8)); b4 = @(x)

1).((1—x.'%)).2.5). % ((1+x.(k)).~0. 5) % (sin(0.5. xacos(x.%))).L=1).% (sin((5—

laf()ﬁ) acos(x.%)))). * ( 4% S e SN S (11/8));b5 = @(x)

(o= 1) S (=2 T ) ) ((l+\ k)). ()5) % (sin(0.5. xacos(x.F))).L = 1).% (sin((6 —

1 4+0.5) xacos( )))) £ (S d o DN 2 (11/8));
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a0 = vpal(k2/pi2). «integral (0. —1.1))al = vpa((k.?/pi?). xintegral (b1.—1.1))

a2 =vpa((k.2/pi.?).xintegral (b2, —1,1))a3 =vpa((k.?/pi.?).«xintegral (b3, —1,1))a4 =
vpa((k.2/pi.?). «integral (b4, —1,1))a5 = vpa((k.*/pi.?). x integral (b5, —1,1))

s=a0. « ((x.k—1). % (1 —x.%)).0=0.5). % (1 +x.%)).00.5). % (cos(0.5. x acos(x.5))). —

1)). % (cos((0+0.5).xacos(x.%)))) +al.+ ((x.k—1).%(1—x.(k)).0=0.5).%(1 +x.(k)).(0.5). %
(c0s(0.5. % acos(x.%))).L = 1)). * (cos((1 + 0.5). * acos(x.})))) + a2. * ((x.lk —1). % (1 —
v.(k)).0=0.5).% (14+x.')).10.5) .5 (cos(0.5. xacos(x.%))).L = 1)). x (cos((2 +03) lacos (x.5))) ) +
a3+ (x.%k—1). % (1 —x.k)).L=0.5). % (1 +x.()).(0.5). % (cos(0.5. x acos \— 1)). %
(cos((3+0.5). xacos(x.5)))) +ad. % ((x."k—1). % (1-x.%)).{=0.5). (&%)(05) *
(cos(0.5. % acos(x.%))).L = 1)). * (cos((4 + 0.5). « acos(x.%)))) 4 a5. « c—1). % (1 —
x.(k)).{=0.5). % (14+x.'k)).L0.5). % (cos(0.5. K acos (o)) = 1)).* (ags((¥+0.5). xacos(x.%))))
f = matlabFunction(s) v=(1/pi). xx.(k — 1). % (1 +x.(k)).0.5. % (( @)OS) % (2.4 +

Atk e (6V0 vt @/ 2))d— matlabFunction(v) '

fplot(f,{a b],’g") hold on fplot(d,[a b],’r") hold off for &1:9 1 (eff=d(gpl )-‘f@U) end
for e=1:9 z2(e)=d(-e/10)-f(-e/10) end z3=d(95/100)-f(9®z4 d¢o OJ)—'@S/IOO)

Example 3 case (iv) Y \ i, oy
AS A &

k=1

QU

syms x .
b0 = @(x)(x.'k —1). % ((1 +.\‘.(k)).0.5N 1 M.&COS(O.S. s acos(x.¥))).( =
1).*(cos((1—1+40.5). % (1(‘()5‘(.XW.4 JJS * ﬁ%.ez s (R
bl = @(x)(x.'k—1). % (1 +x.(k)).92). « L19)&p). :
1).x(cos((2—140.5). xacof(X))). 4 (x.
b2 = @(x)(x.\k—1).x((1 .
1).*(cos((3—14+0.5).%
b3 = @(x)(x.k — 1) &1 '
1). % (cos((4—1+ % 0s(X.
b4 = @(x)(x.\k A ((
x (cos((5 )

1) &) !;’5 a1 )] (eh

bS = @ (xRN 1). = (( )RS S

1). % “'(),\b +0.5). xacos(x.%)))). * (x4 + 5% x3 4+ 25 x.2 4+ x— (11/8));

a0 = —vpa((k.2/pi.?).xintegral (b0, —1,1))al = —vpa((k.2/pi.?). xintegral(bl,—1,1))a2 =
vpa((k.2/pi.?). «integral(b2,—1,1))a3 = —vpa((k.2/pi.?). x integral (b3, —1,1))ad =

vpa((k.2/pi.?). xintegral (b4, —1,1))a5 = —vpa((k.%/pi.?). x integral (b5, —1,1))
s= a0. * ((x.k = 1). x (1 +x.%)).L = 0.5). % (1 — x.%)).{0.5). x (sin(0.5. * acos(x.¥))).\ —
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]\).*(sin((()+0.5).*acns(.x:k))))—}—al.*((x.(k—1).*(1—l—x.(k)).(—O.S),*(l—x.(k)).(O.S).*
(sin(0.5. x acos(x. L))).‘ —1)). * (sin((1 + 0.5). * acos(x.%)))) + a2. x ((x.'k — 1). % (1 +
x.\k)).L=0.5). % (1 —x.t)).0.5). % (.91’/1(().5.*acos(_\'.k))).(—1)).*(sin((2+().5).*acos(.\‘.l"))))—i—
a3.x ((x.'k - l) (l+\ %)).0—0.5).%(1 *.\‘.(/\')).(0.5).*(.s‘in(O.S.*ac‘().s'(.\‘.k))).(~l)).*
(sin((340.5). % au)s(\l‘)))) ad. x ((x.%k—1).%(1+x. 1\)) —0.5). % (1—\‘ (£)).L0.5). *

(5in(0.5. % acos(x.%))).0 = 1)). x (sin((4 + 0.5). x acos(x.%)))) + a5. x ((x.%k — 1). % (1 +
x.\k)).\ — ().3).+(1 —X. /\)).(0.5).* (sin(0.5.xacos(x.))).( — (sin( 3+0 WS(\ K
f = matlabFunction(s) v=(—1/pi). *x.%k—1). % (1 = x.(k)).0.5. % ((1 +-x.{ % (x.4

6k I5/2) *xx.24+6.%xx+ (7/2))d = matlabFunction(s

fplot(f.[a b].’g") hold on fplot(d,[a b],’r") hold off for e=1:9 z](wzm)-f(e/m) end

for e=1:9 z2(e)=d(-¢/10)-1(-e/10) end z3=d(95/100)-£(95/100) z%— (I/100)-1(-95/100)

Example 4 case (i1)
k=3
=
g J | &
b=t
T

syms x Y'

fori=11n; Q‘

[OP =12

m(i, j) = vpa(int((pi.2/k.2). % (cos( a ")))%\‘1 @ (2.%k)).=0.5).
(cos((i).*xacos(x.}))), —1,1)); end; cnd%ﬂ s\hsa @ c(i) =vpa(int((pi/k).*
(cos((4).xacos(x.}))). x -1). +(1 Mx ¥((i). *acos(x.))),—1,1))

end.; ]
I

disp(c) A = \pu(doub/( (m))2B=S 1’)1(1)}) i P %) pa(m\ *B)
forj=1:ns( \(0 5)'* QN (i) . «acos(x.f *sm(aa)s(.\'.k)).(—
l)))(lld»-\ll!}l & {Q

L (J(
f = matlabF un(/mn(\)\% (pil) . ,! c’)\ 2 8*\ — 4 xx.° )
d = matlabFunction \%I( ib| v
fore=—1:9z1e ( cndq'm A 922 (e (—e/10) — f(—e/10)end

)| g ko )ld()nfp/()l(d [ab] Nholdof f
f = matlc nl uml \G)

i (
) Pl — \ /)I\
d = mi ub on(v)
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