2af] f(x)x s = _20(a) = ~20°

[ f(x)x2 dx =

Adding,

[, [2/(s) - 22 5/() + 2 f(x)]dx =
[, f6)@ - ) ax = 0.

Because (@ — x)° 2 0, f = 0.So, there are no such functions.
Section 4.6 Numerical Integration
2 .
1. Bxact: [} % dv = [35°] = § =~ 2.6667
Trapezoidal: J: xtdx ~ %[0 + 2(%)2 +2(1)* + 2(%)2 + (2)2] = 1l = 27500

Simpson’s: I xtdx = —[0 + 4(—5—) + 2(1)2‘+ 4(%)2 + (2)2] = § ~ 2.6667
2 _x2
2. Exact: L ”y +1|dx =

2 2 5
2——(3/3) +1 +2——(7/:) +1|+ 2

Trapezoidal: .[12

4£—5-/—4)-2—+1 +2£§/i)2-+1 +4M+1
4 4 4

. 1
Simpson’s: IO

4
3. Exact: Joz Pdx = %—
0

. .

Trapezoidal: [ x° dx g.% 0+ 2(%) +20) + 2@) + (2 = 42500
‘ 3

Simpson’s: j S dx -6- 0+ 4(2) +2(1) + 4( ) +(2)| = 4.0000

2 2 1
....._.+_= -
2 3

3
Trapézoidal' I ' l[ i
Hha 9/4

2 ) 2
+ =~ 03334
(10/4) (1 4} ¥

Simpson’s: Ls

2 1,20 03352
(10/4) (11/'4)2. 3 '

(9/4)
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’ 3 3 3 \3
Trapezoidal: [ dx ~ 11+ 2(3) + 2(5) #2020 + 2 1) + of8) 4 27| ~ 202222
! 6 3 3 S 3/
i 3 1 4 3 5 3 5 7 3 82 3.
Simpson’s: Sdx m {1+ 4 =] +2[2] +4 - 2 =
P _[lx ~ 9[ (3) (3] + 4(2) +2(3) +4(3) + 27| = 20.0000
. Exact: J' \/_dx [2 4/3] = 12.0000

Trapezoidal: J'\/_dxz-'-[0+2+2%/§+2\/-+2\/—+2\/§+2\/E+2\/’7+2]~117296
8
Simpson’s: [ /x dx = [0+4+2Ji+4J§+2J—+4J"+2J'+4J“+2] 11.8632

- } 12.6640

1+44, +3} 12.6667

’ 4
. Exact: L4(4-x2)dx =[4x——§—} L -9

Trapezoidal: [ (4 - x?)dx » %{3 + 2[4 - Gﬂ +2(0) + 2[4 _(;ﬂ A 2(—5)+ %[4_, Gﬂ ‘_. 1-2} ~ ;9.1256

Simpson’s: L4 (4 - xz)dx ~ %[3 + 4(4 - %) +0+ 4(4 - ?J 10 + 4(4 - %J 12].= -9 R

S 2
+ =
9

Trapezoidal: L:——2~2dx~-l—l+2 5|+ 2 : 2 =
(x+2) 8|2 ((1/4) +2) (1/2) + 2) ((3/4) +2)

=§B+Z() (%J”(m) ] ~ 03352,

11 e )2
Simpson’s: J.—_—(x+2) dxza—2—+4 ]/4)+22 (1/2)+2 (3/4)+22 Ay
(( ( )

J 2l ~ 03334
121

"
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it = 4 (s + 1)5’2]: = 4572 1) ~ 3.393 |
‘ j'f AT de m 10+ 2 @) + 1+ 20WF 51+ 23NE) +1+ WET 1|~ 3457
i psoﬁ’s: j: x\/xz +Tds~ H0+ d4N(8) + 1+ 20VE + 1+ 4QJ@) +1+ 247 71| » 3302
: 11: Trapezondal [N+ 5 dx » 1[1 r2f1+ () + V2 + 214 (&) + 3] ~ 3.283
SlmpSOI‘lS _[Vl+x dx = [ 1+()+2x/5+4,/1+(—?)+3]w3.240

_ Graphing utility: 3.241

i

1) 1

: 1
12 Trapezmdal —1+2 + 2 + 2 .
Sk J- \/1 + 5 \/1 +(1/2)° Vi+1 \/1 +(3/2)

1, 1 1 1 1

- ‘ 2 1 .
. Simpson’s: ey + 4 +2 + 4
: J.O. /1 + x3 6 '\/l + (]/2)3 \/l + 13 \/1 + (3/2)3

 Graphing utility: 1.402

. [T = [

Trapezoidal: jo’ NEEDED %[o £2,[41- ) + 211~ 1) + 2\/-}(1 -3 J ~ 0342
| Sit}npson’s: [ al=) ax » fz-[o rafil-4) v 2414 - 4 f30 - %)] ~ 0.372

Graphing utility: 0.393

: Trapezoidal: _‘:;2 x sin x dx ~ \/— (]) 2, f sm(S:) + i 37”) +2, /? sm( ) + 0| ~ 1430
Simpson’s: [* /xsinxdr » 2 \/Z + 4, /5—” sin 5—”) +2 i —” (7—” +0| ~ 1458
/2 24/ V 2 8 8 8 8

 Graphing utility: 1.458

. Trapezoidal: _fo\/m sin(xz) dx ﬁ_v78r/2 sin 0 + 2 sin Z/ »2

. . r . 2
VP2 sin(xz)dx ~ J7/2 sin 0 + 4 sin ——“Z/z + 2 sin

-%Sith‘\'soﬁ’s:
- P J‘o 12

 Graphing utility: 0.549




17.

20,

21.

22,

Section 4.6 Numerical Integration 421

o

i 2 2 ,——- i
. Trapezoidal: L‘/m tan(xz)dxz 78[/4{tan0+2tan( ”/4] +2tan(———"72t] +2ta (3 ] +tan[\/:] ~ 0.271

’

. 2
Simpson’s: I(;/m tan(xz)dx ~ “]7;/ 4 tan0+4tan( z/ 4) +2tan[——"72rJ [3 ¥ ) tau[\/: J ~ 0.257

4

Graphing utility: 0.256
Trapezoidal: J‘; cos x? dx ~ & '[005(3) + 2 cos(3. 025) + 2 c0s(3.05)" + 2 cos(3.075)° + cos(3.1) :| ~ ~0.098

Simpson’s: I cos x* dx » [cos(3) + 4 cos(3.025) + 2 c0s(3.05)° + 4 cos(3.075)° + cos(3.1) ] ~ —0.098

Graphing utility: —0.098

. Trapezoidal: I \/1 +sin’ x dx ~ —[I + 2\/1 + sin [8) \/l + sin (4) + 2\/1 + sin ( ) + \/_J ~ 1.910

Simpson’s: I V1 + sin’x dx » {1+4\/l+sm(8J+2\/l+sm(4)+4\/l+sm( )+\/_Jz1910

Graphing utility: 1.910

. Trapezoidal: IO”/ xtan x dx ~ 3—[0 + 2(16J tan(m) + ZGZJ tan(?:] + 2(%;5] tan(%] + —Z—J ~ 0.19'4‘ '

Simpson’s: I xtanxdx » |0+ 4( )tan( )+ Z(Z”Jtan(hrj + 4(3” tan 3 +Z ~ 0.186
48 16 16 16 16 16 16) " 4 _

Graphing utility: 0.186

2 4) 2si 2
Trapezoidal: j SNE g n Z)y 2S04 | 2sin(z/2) | 2sin@n/4) 1o
8 - 7/4 /2 3n/4
4 4)  2si 4sin(37/4
Simpson’s: [ Sl”dx o 2y Asn(e/4) | 2sin(z/2) | 4sin(z/4) o1 oo
12 /4 /2 3z/4
Graphing utility: 1.852
Trapezoidal: Linear polynomials 23, f(x) =24
Simpson’s: Quadratic polynomials f(x) = 6x
For a linear function, the Trapezoidal Rule is exact. The SM(x) = 12x
3
- s x - 12
etror formula says that £ < ( f) [max :| 7 )
n f(“)(x) =0
and f"(x) = O for a linear function. Geometrically, a s
linear function is approximated exactly by trapezoids: (a) Trapezoidal: Error < (3 Z ?) (36) = 1.5 because
, ‘ 12(4 '
]f”(x)l is maximum in [1, 3] when x = 3.

(G-

(b) Simpson’s: Error < ﬁ(o) = Qbecause

) = o.
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