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Abstract:

This paper view the primal idea about the numerical integration
and numerical analysis. We take three limited integrals for example,
the first is exponential function, the second is trigonometric
function, and the last function is fraction. This functions were solved
by the direct method using the integrations rules, so, the results
which we obtained represents the exact values for these integrals,
which represents the area under the curve of these functions and x-
axis too. Then we solved these integrals using four numerical
methods:

1- Trapezoidal rule.

2- Simpson’s rule.

3- Midpoint rule.

4- Romberg rule.

We calculate the relative errors for these examples in order to
make a comparison between the results using direct and numerical
methods. We use here the MATLAB programs in numerical
methods for each rule. When we write the results in a table, we
found that the Romberg rule give us a good result approach to exact.
Then we study the effect of layers increasing on the accuracy of the
results, and we found that the value of the integrals is approached
more to the exact value with the layers increasing.
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Example —1:
3
Find the integral: [ e *dx
0

Solution:

3
ferax = (e*]; = e’ —e® =20 .0855 ~—-1=19 .0855
0

R = 19.0855 the real value.
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z/2

Find jx cos xdx
0

Solution: to evaluate this integral we use Integration by Parts :
Let x=u , cosxdx=dv

dx=du , Icos xdx =sinx=v

x /2 z /2 z/2
[udv = (v 1"? - [vau = (xsin x15'% + [sin xdx
0 0 0

= (n/2)sin(n/2)-0 - ( -cosx ]
= (1.5708) - ( -cos(n/2) +1)
=1.5708 -1 =0.5708
R=0.5708 the real value.

» Example - 3: '
! 5
Find the integral: | B
X3

Solution:

let x+3=u , dx=du

leiad Gl (a5 ol i S gl ¢ JalSall agn e S e (g il 38y gy
Whenx=1,u=4 |, whenx=5, u=8
Therefore the integral will be as shown below:
5 8 8 8

de = Ju—3du= J.Edu - J-ldu
T3 ;U U U
=(u]-3(Linu]=(8-4)-3(Lin 8-Lin 4) = 1.9206
R= 1.9206 the real value.



abd saall (200) oo, Axalall &l 4 Al
m‘ﬁw&d_’ucsa_’.}a.d\ C\)\A\Sﬂ‘uﬂl—\!w‘ P:‘;'“‘—‘L"“;f‘:‘u‘ aa.uo'Yb
Gl 0S5 38 gy 55 L Liglaed 31 g COLASEN Gilaa (8 daadiall (3 kall (any
Ut s ol g ol g ghad (o (B9 )8 Al o (yim jad @l g il ol

2 day 1 (5l aladdaals cOLAS adgd A I adil) Gl - (3l

) G jadal) 4k 44 ®

Example —1:

Find ] . * 4 using trapezoidal rule by dividing the area into 6

strips. Give your answer correct to 3 decimal places.
A e Cipaial) 4l A8 phay ) Shal el Al s JUH 138 (G G glladll
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Solution:
In this example, y=¢€*, a=0, b=3 , n=6
b-a 3-0

w= = = 0.5
n 6 ,
a0l SHAY) Aad) iy L (0.5 ) st Sanl sl dagydl pa e o
D oSS Aghll
y():f(xO)’yl:f(xl)’ """" > yn=f(xn)
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N % yu(=€) m my,

0 0 1 1 1

1 0.5 | 1.64872 | 2 3.29744

2 1 271828 | 2 5.43656

3 1.5 | 448169 | 2 8.96338

4 2 7.38906 | 2 14.77811

5 25 |- 1248200 ;). 3 2436499

6 3 |20.08554 | 1 20.08554
Total | 77.92602 |

gt Al JalSall 4o () S e

3
j‘ex‘k=b a(y0+2yl+2y2+...+2y,,-1+yn)
] 2n !

310

= 2—_ (77 .92602
206) (77 .92602 )

=19.48151

=19.482 (3d.p.)

P = 19.482 the approximated value.
Al Ay N ABM (38 ) oSt Undll dog L
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e =|19.0855 ~ 19.482 =0.3965 |

Example - 2:

x/2
Find J‘x cos xdx using trapezoidal rule by dividing the area into 4
0

strips. Give your answer correct to 4 decimal places.

Solution:
In this example, y=xcosx , a=0, b=n/2,n=4
w= é—;—a=£/i——9=0.3927
n X, Yn{=xcosx) m my,
0 0 0 1 0
1 /8 0.3628 2 0.7256
2 /4 0.5554 2 1.1108
3 3n/8 0.4508 2 0.9016
4 /2 0 1 0
Total 2.7380

Therefore the result is :

x1/2

Ix cos xdx =éz—g-(y,,+2y,+2y2+...+2y,,_,+y")
n

0

=x/2-0 ; (24; 0 (2.7380 ) = 0.5369 = 0.5369 (4 d.p.)

P=0.5369 the approximated value.
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ex=| 0.5369 - 0.5708 | = 0.0339
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Example - 3:
Find ?_".B.dx using trapezoidal rule by dividing the area into
1 X 5

4 strips. Give your answer correct to 4 decima! places.
Solution:
In this example, y=x/x+3, a=1, b=5, n=4

w= - = e =1

n X, Vn=X/X+3 m my,
0 1 0.25 1 0.25
1 2 0.4 2 0.8
2 3 0.5 2 1
3 4 0.5714 2 1.1428
4 5 0.6250 1 0.6250

Total 3.8178
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Therefore the result is :

5
X
X gy b-a
1x+3 n (ya+2)’1+2}’2+~~-+2)’n-1+yn)

5-1
==—(3.8178 ) = 1. .p.
2(4)(3878) 1.9089 (4d.p.)

P= 1.9089 the approximated value.
esdde (1.9206 ) gk Gl &g guanall g JalSall 13¢] A yraall Aaill o Ly
. &Léulwghn@mé\ﬂl oA
e, = [1.9206 - 1.9089 £ 0.0117
' ' 1O g g
Example -1:
3
Find I e *dv using Simpson’s rule by dividing the area into 6
0
strips. Give your answer correct to 3 decimal places.

Solution:
a=0 , b=3 , h=05

v v v v v v v
x=0 x,=0.5 x3=1 x~1.5 X5=2 X=2.5 x7/=3

3
Ie"dx =

0

%[e“ +4e% +2¢' +4e'® +2e? +4e’0 +e’]
=19.092
P= 19.092 the approximated value.
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Example -2:

x/2
Find fx cos xdx using Simpson’s rule by dividing the area into 4
0

strips. Give your answer correct to 4 decimal places.
Solution:
a=0 , b=n/2 , h=n/8

. v v v 2R
X1=O X2=1l.‘/8 X3=1t/4 X4=31t/8 X5=1t/2

x/2
J.x cos xdx =
0

(1/3)R[ f{xs) + 4F(xc) + 2fi(Xs ) + 4F(Xe) + ... +2(xe3 ) + 4F(x) + f(xa)]
= (1/24)[0+1.4512+1.1107+1 .8034+0] = 0.5714
P=0.5714 the approximated value.
Aol Tan lie 2 bl o3 plaiiuly Ay 01y 4 uesnall dedll s Lyl Liag
88 e 13gl (10.5708 ) y5sbas OIS il Gias JuSE 1) 4, guanlly A5
- i pmiall 48 By 4l (o Jumdl Cing 4y o
& =[0.5708 - 0.5714 |= 0.0006
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Example - 3:

5
X
Find I;;—dx using Simpson’s rule by dividing the area into 4
1

3
strips. Give your answer correct to 4 decimal places.
Solution:
In this example,y =x/x+3 , a=1, b=5, n=4 , h=1
x;il XziZ X3'—+'3 x4=*4 x5=+5
1 X =
%43

(1/3)h[ f(xy) + 4f(x5) + 2f(x3 ) + 4f(Xq) + o.oo. +2f(xn2 ) + Af(Xp.1) + F(xn)]
= (1/3)[0.25+1.6+1+16/7+5/8] = 1.9202
P=1.9202 the approximated value.
ot LS Ut da (S
e, =|1.9206 — 1.9202 | = 0.0004
2 O ol A} Ay )b o
Gkl o3y 4 Jad) oaad lld g i) AR uii 3808 33 Hlall 038 s sl
- 3 ganall JalSall aluad dgaaall

Example -1:
Find I e *dx using midpoint rule by dividing the area into 6 strips.
0

Give your answer correct to 3 decimal places.

a=0 , b=3 , h=0.5
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me=0.25 m;=0.75 my=1.25 m3=1.75 m;=2.25 ms=2.75

A A A A A A
v v v v v v
x=0 x;=0.5 x,=1 x3=1.5 x=2 X5=2.5 X3
+«—h—> :
b-a 3-0
h= = =0.5
n 6
n m, fim,) hf(m,)
0 0.25 1.2840 0.6420
1 0.75 2.1170 1.0585
2 1.25 3.4903 1.7452
3 1.75 5.7546 2.8773
4 2.25 9.4877 4.7439
5 2.75 15.6426 7.8213
Total = 18.8882

P= 18.8882 the approximated value.
ol and a5 (18.8882 ) (55 Ayl adgy uunall Aabliadl of Uia LY
Gt lly dgmdl JASH Ja e Bylle Apguadly dagaadl Al
: . (19.0855)
st WS et Ao (S
e = |19.0855 - 18.8882 |= 0.1973
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Example -2:
x/2

Find J'x cos xdx ysing midpoint method by dividing the area into
0

4 strips. Give your answer correct to 4 decimal places.
Solution: a=0 , b=n/2 , h=n/8

me=7/16 m;=3n/16 m,=5n/16 m;=7n/16

A A A A
xoiO x1i /8 xzi n/4 x;i 371/8 x4=*1c/2
«h —
b-a n/2-0
h= = = /8
n 4
n my, f(m,) hf(m,)
0 /16 0.1926 0.0756
1 3n/16 0.4898 0.1923
2 5n/16 0.5454 0.2142
3 Tn/16 0.2681 0.1053
Total = 0.5874

P= 0.5874 the approximated value.
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00 Ul Gl (a5 (10.5874 ) 5ot JUall 3¢ 4y puenall Ay i) Aol )
- Grasans A4y ,S A 00a1) Al

& =|0.5708 - 0.5874 k 0.0166
Example - 3:
)
X y
Find J‘md" using midpoint rule by dividing the area into 4
1

strips. Give your answer correct to 4 decimal places.
Solution:
Inthis example, y=x/x+3 , a=1, b=5, n=4, h=1

my= 1.5 m;=2.5 m2=3.5 m3=45

xoil x1i2 x2=+3 x3:4 x4=+5
+«h —>
b-a 5-1
h= = =1
n 4
n m, f(m,) hfim,)
0 13 0.3333 0.3333
1 2.5 0.4545 0.4545
2 3.5 0.5385 0.5385
3 4.5 0.6000 0.6000
Total =1.9263

P=1.9263 the approximated value.
Db LS il Uasd) ) oS
ey =|1.9206 - 1.9263 l= 0.0057
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Example -1:
3
Find J' e *dx using Romberg method.
0
Solution:
First of all we must calculate R(n+1,1) and h from these equations:
h 21
Rl )= e { fla) +f(b) } +h ¥ f(atih)
2 i=1
~ b—a
R e
o

n=0: h=b-a=3-0=3
R(1,1) = (W2)[f(0)+(3)] = (3/2)[1+¢’] = 31.6283

n=1: h=(b-a)/2=(3+0)/2=3/2
R(2,1)=(3/4)[f(0)H(3)+(3/2)[f(0+3/2)]=22.5367

n=2: h=(b-a)/4=(3-0)/4=3/4
R(3,1)=(3/8)[f0)y+(3)1+(3/4)[f3/4)H(3/2)+(9/4)]=19.9719

n=3: h=(b-a)/8=(3-0)/8=3/8

R(4,1)=(3/16)[f(0)+f(3)]+(3/8)[f(3/8)+(3/4)+{(9/8)+(3/2)+{(15/8)+
(9/4) +1(21/8)]=19.3087

Then we will calculate R(n+1,m+1) from the equation:

R(n+1,m+1)=R(n+1,m)*+((R(n+1,m)-R(n,m))/(4™ — 1))
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R(2,2)=R(2,1)+((R(2,1)-R(1,1))/3
=22.5367+((22.5367-31.6283)/3)=19.5062
R(3,2)=R3,1)H(R(3,1)-R(2,1))/3)
=19.9719+(19.9719-225367)/3)=19.117
R(3,3)=R(3,2)+(R(3,2)-R(2,2))/15)
=19.117+((19.117-19.5062)/15)=19.0911
R(4,2)=R(4,1)H(R(4,1)-R(3,1))/3)
=19.3087+((19.3087-19.9719)/3)=19.0876
R(4,3)=R(4,2)+((R(4,2)-R(3,2))/15)
=19.0876+((19.0876-19.117)/15)=19.0856
R(4,4=R(4,3)+((R(4,3)-R(3,3))/63)
=19.0856+((19.0856-19.0911)/63)=19.0855
P=19.0855 the approximated value.
Do LS Uil A ) oS

€ =|19.0855 - 19.0855 |= 0

J Lol Gy ad JUI 138 b gy il all aa L)) adll g gl (o 3 Aiada
Gluall clidae (8 ( MATLAB ) pasiaall ealipll oy ¢ fon a3 @llia
Uiaaosal) il o 51 ¢ 80 Sy (il o Dy V1 W Sae ) o iy Canl I

ol (8 aasiuall G0 (e Ly (e 48BN Al M gl s Ad 03y

Example -2:

xl2

Find [xcos xdr using Romberg method.
] ;

Solution:
R(n+1,1) = (W2){f(a)+f(b)} + h Sum[f(a+i*h)] , h=(b-a)/2"
n=0: h=b-a=n/2-0=n/2
R(L1)=( w/4)[f(0)-f(n/2)] = (w/4)[0+ 7/2c0s 7/2]=0
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n=1: h=(b-a)2=(w/2-0)/2=n/4
R(2,1)=( W/8)[f0yH2)]+( m/4)[f(0+ m/dcos n/4)]=0.4362

n=2: h=(b-a)/4=(w/2-0)/4=m/8
R(3,1)=( w/16)[fOYH(m/2)}+( 1/8)[ /8 +H(w/A)+(3m/8)]
=0.5376
n=3: h=(b-a)/8=( n/2-0)/8=/16
R(4,1)=( W/32)[fOyH(n/2)}H w/16)[f(n/16)+{(w/8)+(3n/16)+
f/4)y+H(5n/16)+H(3/8)+H(7n/16)]=0.5625
R(n+1,m+1)=R(n+1 ,m)+((R(n+1,m)-R(n,m))/(4" - 1))
R(2,2)=R(2,1)H(R2,1)-R(1,1))/3 = 0.4362+((0.4362-0)/3)
" =0.5816
R(3,2)=R3,1)H(RG,1-RQ,1)/3)
=0.5376+((0.5376-0.4362)/3)=0.5714
R(3,3)=R(3,2)+(R(3,2)-R(2,2))/15)
=0.5714+((0.5714-0.5816)/15)=0.5707
R(4,2)=R(4,1)H(R(4,1)-R(3,1))3)
=0.5625+((0.5625-0.5376)/3)=0.5708
R(4,3)=R(4,2)+((R(4,2)-R(3,2))/15)
=0.5708+((0.5708-0.5714)/15)=0.5708
R(4,4)=R(4,3)H(R(4,3)-R(3,3))/63)
~0.5708+((0.5708-0.5707)/63)=0.5708
P= 0.5708 the approximated value.
s b LS anadl) Uaall Aad oSy
e, =|0.5708 - 0.5708|=0
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Example - 3:
5

Find j 2 using Romberg method.
{43

Solution:
R(n+1,1) = (W2){f(a)+f(b)} + h Sum([f(a+i*h)] , h=(b-a)/2"
n=0: h=b-a=5-1=
R(1,1)=2[f(1)-(5)] =1.75
n=1: h=(b-a)/2=(5-1)2=2
R(2,1)=(1)[f(1)+(5)]+2*1/2=1.875
n=2: h=(b-a)/4=(5-1)/4=1
R@G,1)=(172)[f(1)+R5)]+2/5+1/2+4/7=1.9089
n=3: h=(b-a)/8=(5-1)/8=1/2
R(4,1)=(1/4)[f1)+R(5)]+(1/2)[1.5/4.5+2/5+2.5/5.5+1/2+
3.5/6.5+4/7+4.5/7.5] =1.9176
R(a+1,m+1)=R(n+1,m)}+(R(n+1,m)-R(n,m))/(4™ - 1))
R(2,2)=R(2,l)+((R(2,1)-R(1,1))/3
= 1.875+((1.875-1.75)/3)=1.9167
R(3,2)=R(3,1)+(R(3,1)-R(2,1 ))/3)
=1.9089+((1.9089-1.875)/3)=1.9202
R(3,3)=R(3,2)+((R(3,2)-R(2,2))/15)
=1.9202+((1.9202-1.9167)/15)=1.9204
R(4,2)=R(4,1)H((R(4,1)-R(3,1 )/3)
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=1.9176+((1.9176-1.9089)/3)=1.9205
R(4,3)=R(4,2)+((R(4,2)-R(3,2))/15)
=1.9205+((1.9205-1.9202)/15)=1.9205
R(4,4=R(4,3)+((R(4,3)-R(3,3))/63)
=1.9205+((1.9205-1.9204)/63)=1.9205
P=1.9205 the approximated value.
Db LS il Uadl) daf (o oSty
e, =|1.9206 — 1.9205 |= 0.0001

g ¢ Aiall adll e A gl Ay il ol 3 G50 2y JBA 138 g e
. . o3 A ylall il y Ziskadl ABYU (5 jake o Ciliny 4 yhaa

« (8) 4, guanal) geilidl) | o gl pl) a0 Bk pafls A o - BOE

ol 3l aal il iy s3aldl iyl e Cieliaiy ABeY) af 2l
e Wting 3 ) Gk Jumdl g 138 Wiay (33 W jbiely O uasan Ay yka (ST
Cedsalall cotlsall Aggall of A8 2l (he L B (5205 A pdlusall il Cun

Example - 3:
5

Find J'-’:—de using Simpson’s rule by dividing the area into 8
i X

strips. Give your answer correct to 4 decimal places.
Solution: In this example, y=x/x+3 , a=1, b=5,n=8,h=0.5

v v v v v v v v v
x=1 x=1.5 x3=2 x4=2.5 x5=3 X6=3.5 X774 x5=4.5 X¢=5

]'.__’f__dx=
s xH 3

(1/3)h[ f(xy) + 4f(x2) + 2f(x3 ) + AF(Xa) + wuver +2f(Xn2 ) + 4f(Xna) + F(Xn)]
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= (1/6)[0.25+1.3332+0.8+1.818+1+2.154+1. 1428+2.4+0.625]

=1.9205
ex = |1.9206 - 1.9205 |= 0.0001

@wglnlﬂ!@mmhwtﬁmwdum 13¢d 43 ganall il 45 i xie
Adall Luglh ¢ Jolsall Ldiall Lol (o fan Ly Gy sl alil] 5l 2a gl
o Glee a1 W g 13635 (11,9208 ) (s st G 5 ( 1.9206 ) @b
dglia dagilly | 4 pundll gl 4 sy M July gy Al 2 Bl
dslall g Lelsla ity 28 50l 0da 40 Cady Law B (paiily r pasay y iyl
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(Trapezoidal Rule)
Example 1:
a=0;
b=3;
n=6;
w=(b-a)/n;
x=0:0.5:3;
y=exp(x);
p=(w/2)*(y(1)+2*y(2)+2*y(3)+2*v(4)+2*v(5)+2*y(6)+y(7))
The resultis : p=19.482 =
Example 2: il
a=0; ) !
=pi/2;
n=4,
w=(b-a)/n;
x=0:pi/8:pi/2;

Y=X.*cos(x);



e
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p=(W/2)*(y(1)+2*y(2)+2"y(3)+2"y(4)+Y(5))
The resultis : p=0.5369
Example 3:
a=1;
b=5;
n=4;
w=(b-a)/n;
x=1:1:5;
y=x./(x+3),
p=(WI2)*(y(1)+2*y(2)+2*y(3)+2*y(4)+Y(5))
The resultis : p=1.9089
PR (Simpson Rule)
Example 1:
a=0;
b=3;
n=6;
h=(b-a)/n;
x=0:0.5:3;
y=exp(x);
p=(h/3)*(y(1)+4*y(2)+2*y(3)+4*y(4)+2"y(5)+4"y(6)+y(7))
The resultis : p=19.0920
Example 2:
a=0;
b=pi/2;
n=4;
h=(b-a)/n;
x=0:pi/8:pi/2;
y=x.*cos(x);
p=(h/3)*(y(1)+4*y(2)+2*y(3)+4"y(4)*Y(5))
The resultis : p=0.5714
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Example 3:
a=1;
b=5;
n=4;
h=(b-a)/n;
x=1:1:5;
y=x./(x+3);
p=(h/3)*(y(1)+4"y(2)+2*y(3)+4*y(4)+y(5))
The resultis : p=1.9202

Midpoint Rule

Example 1:
a=0;
b=3;
n=6;
h=(b-a)/n;
x=0.25:0.5:2.75; e
y=exp(x); '
p=h*sum(y)
The resultis : p=18.8882

Example 2: {
a=0; N

=pi/2; r:
n=4; :
h=(b-a)/n; ﬁ
X=pi/8:pi/8:3*pi/8;
y=x.*cos(x);
p=hsum(y)

The resultis : p=0.5874

Example 3:
a=1;
b=5;
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n=4;
h=(b-a)/n;
x=1.5:1:4.5;
y=x./(x+3);
p=h*sum(y)
The resultis : p=1.9263

(Romberg Rule)

Example 1:
a=0;
b=3;
for n=0:1:3;

h=(b-a)/2"n;

k=0;

for i=1:2*n-1

k=k+exp(a+i*h);

end

r(n+1,1)=(h/2)*(exp(a)+exp(b))+h*k;
end
r(2,2)=r(2,1)+(r(2,1)-r(1,1))/3;
r(3,2)=r(3,1)+(r(3,1)-r(2,1))/3;
r(3,3)=r(3,2)+(r(3,2)-r(2,2))/15;
r(4,2)=r(4,1)+(r(4,1)-r(3,1))/3;
r(4,3)=r(4,2)+(r(4,2)-1(3,2))/15;
r(4,4)=r(4,3)+(r(4,3)-1(3,3))/63

The result of execution of this program is :

31.6283 0 0 0

22.5367 19.5061 0 0

19.9719 19.1170 19.0910 0

19.3087 19.0876 19.0856 19.0856

The resultis : p=19.0855
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Exampie 2:
a=0;
b=pi/2;
for n=0:1:3;
h=(b-a)/2"n;
k=0;
for i=1:2%n-1
k=k+(a+i*h)*cos(a+i*h);
end
1(n+1,1)=(h/2)*(a*cos(a)+b*cos(b))+h*k;
end
1(2,2)=r(2,1)+(r(2,1)-r(1,1))/3;
1(3,2)=r(3,1)+(r(3,1)-r(2,1))/3:
1(3,3)=r(3,2)+(r(3,2)~r(2,2))/15;
1(4,2)=r(4,1)+(r(4,1)-r(3,1))/3;
r(4,3)=r(4,2)+(r(4,2)-r(3,2))/15;
1(4,4)=r(4,3)+(r(4,3)-r(3,3))/63
The result of execution of this program is :
0.0000 0 0 0
0.4362 0.5816 0 0
0.5376 0.5714 0.5707 0
0.5625 0.5708 0.5708 0.5708
The resultis : p=0.5708

Example 3:
a=1;
b=5;
for n=0:1:3;
h=(b-a)/2"n;
k=0;
for i=1:2n-1
k=k+(a+i*h)/((a+i*h)+3);
end
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r(n+1,1)=(h/2)*(a/(a+3)+b/(b+3))+h"k;
end
1(2,2)=r(2,1)+(r(2,1)-r(1,1))/3;
r(3,2)=r(3,1)*+(r(3,1)-r(2,1))/3;
1(3,3)=r(3,2)*+(r(3,2)-1(2,2))/15;
r(4,2)=r(4,1)+(r(4,1)-r(3,1))/3;
r(4,3)=r(4,2)+(r(4,2)-r(3,2))/15;
r(4,4)=r(4,3)+(r(4,3)-r(3,3))/63
The result of execution of this program is :
1.7500 0 0 0
1.8750 1.9167 0 0
. 1.9089 1.9202 1.9205 0 .
1.9176 1.9205 1.9206 1.9206
' The resultis : p=1.9205
3 il gill g Cilaliiiu)
ML&!M‘J};;L}S&‘,\;Lq..ﬁs:d@)ulol..\lg_,m.‘l\éumtu&d;‘y
 diall all g Ay S pl o Can (00 g G

(1) po ds>
Clalall Ay ial g A88a0 Pt
FRTI] -
T b s HET
Tomass | sl | Qoman | cijpadal Ll

19.0855 | 18.8882 | 19.092 | 19.482 | 19.0855 ]e,dx
2

0.5708 | 0.5874 | 0.5714 | 0.5369 | 0.6708 ”j.

1.0205 | 1.9263 | 1.9202 | 1.9089 | 1.9206 } X4

P
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(2) pd, dsaa
cobatsill Uadl) 4o
Ll 4o g pdial) (5 phally 4y guaanal) Ty Lo
T8 F%HT iy v i jadall 4l
b gll apa
0 0.1973 | 0.0065 | 039%5 | ,.,
0 00186 | 00006 | 00339 |7 .
0.0001 0.0057 0.0004 0.0117 ]» x_,
X3
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