 Qutline
. Reuview of 4rapezoid
~ and midpoint rules.
2 Errors.
3, Simpseas Rule
4 Error in Sian p oA
rule, B



¢ Mndpowl' = LLN- E Sum with

| -A-K- inside Y1
1 .
Exampig
R ‘ -'(x—coo) /450
PX) = e



> . . “
- Estimate fl ® p (x) dx \tirg
ne |

() .Mtdpom-l-
(b) 'TmPe‘a-otd _
and (OO r‘f.c-hl\f\jle/

| §duh0A | '-

_ (‘") M.caLPom‘f' OL/S?SOI ?
(a) L H Sum = 0.159488 3673
RH Sum = 0. /5‘/—?37587?

Tpa_pe%oid =0, 15?3 27‘72f



|. Review of Tlrapezoid

and Midpoint Rules

_ nd S
* Over aadfes?-?maks clepend
on ConCavH-y of f(x)

Undo;{e thmatQ |Overestimate
of f‘ F)dx |of (5




Example

[ TSN

-
- Estimate I cos(X?)dx wusing

{00 rect angles ond !
(a) Midpoml- (b) Trafeébl‘( _
rules

_S:S'L*_h_“_"__ W
_,(d) M.:dpo:n-’- Ol5006‘]0351 |

(b) Trapeid = o..tq 93177068



2. Error Estimateg

S Midpoint &‘T""P‘_?_.lc_!

Rules

For ' +r ape 2oid and
Mmidpoint rule, 73 yod
eshnate f l‘_‘F{x)cl x with

N rectang les :



Trape zoid rule:
N Errer | & (K- (19""’1).s
‘ 12 NE
. M‘dpmn-l- ru(.e -
l Errqu |< (b G)

wohere: K

— Ma.xim.um

value of lf "(x)l ‘

behueen X=a
and X=b,



E)(ample

How many trape zoids

deo you have o Wwe o

approxi mete f’ cos(x?)dx
| 2

. With an eror less then
0. ccol ¢ -
Soluhon

az2 b=5  fl)=cos(x?)
 Error < 0000]  N=7¢

3
Ercor < _lf_'_&:f_?_ < 0.000]
lz-. Nz -



To find K
f(X) = cos(x?)
P = - sialxd)- 2 ,
| :c"()() GE - cos(x?) 4x?

— Sm(x"') ] 5
Graph |4 '(x)| on caleulator

to qe+ K
Use K = 98. 86 .

(92.86)(5-2)°

> NZ 4 o. 000/




- (98.8¢) (s'-z)?

(12) (0.000/)

N > 1491.43
Use 492 Hrapezoids.
3. Simpsons Rulz
® va more qc(u(‘d"'z M‘C‘H\OA

for approxi mahne, L F ()ck

based dA Qread uAJC/

_ parabolaw. f



' Sfmpkﬂ- Way to
Colculate Simp.fon'.f
Rule apProxt’m.a‘HOf\S :

d

LT L, Z
zN-STN-l-SMN

] ! !

Simp”n'] | Tﬁp;a-o'ud Midpiﬂ'"
Oppmxima'l\'on rule hl\c |
o (Ppaax U wieg
* - N N
Uiing 2N rectangles - Fechrngles,

rectangles,



E)(amp!e

. | 5

E shimale fz cos(x?) dx
usins fimpron',g rule and
200 rc.c‘l"ang'ej,
I | SO'HFim |

Mo = 0.1500 69035 |
T.. = 0.1448 717068

SZ°° = _-;: —E°° Al %Mloo |

= 0.1500052 59,



