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POPPERI1S

1. Give the quotient associated with

division process.
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None of these
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Section 8.5
Numerical Integration

Recall:
1. The left hand endpoint method.
2. The right hand endpoint method.
3. The midpoint method.

4. The trapezoid method.
5. Simpson’s method



Left Hand Endpoint Method

b =
Using n subdivisions, approximate _[a f(x)dx ‘ m{:(x)
b—a ' ’
' b

The width of each rectangle is o

n

The height of each rectangle 1s the function value of the x value on the
LEFT side of the rectangle.

If the function 1s positive, the top left corner of the rectangle 1s ON the
curve.



Using n = 4, approximate

[le-far x|

using the Left Hand Endpoint Method.
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2. Use the left hand endpoint method with #» = 3 to approximate

1
J 1 dx and give the result.

0ox+1
.3/5
a. 49/60
b. 47/60
c. 4/5 A'éﬁ(ﬂ)_/xx
d. none of these Slf "




Right Hand Endpoint Method 1=
*’ -
Using n subdivisions, approximate _[a f(x)dx
b—a
The width of each rectangle 1s

The height of each rectangle is the function value of the x value on the
RIGHT side of the rectangle.

If the function is positive, the top right corner of the rectangle is ON the
curve.



Using n = 4, approximate

LS (x - 1)2 dx

using the Right Hand Endpoint Method.

Ax= |




3. Use the right hand endpoint method with » = 3 to approximate

|
_[ 0 x+1 {ix and give the result.

N

a. 37/60

b. 39/60

c. 1/2

d. none of these
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Midpoint Method
b /‘;——_/ g—
Using n subdivisions, approximate _[a f(x)dx
The width of each rectangle is B 0 |
FotX,
p=)

The height of each rectangle 1s the function value of the x value at the
MIDPOINT of the width of the rectangle.

The midpoint of the side of the rectangle is ON the curve.



Using n = 4, approximate

J.ls(x — 1)2 dx

using the Midpoint Method. ]
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4. Use tkg midpoint method with n =2 to approximate j ldx
and give The Tesult. 1A

a. 26/35 L) =
{ 1 | 1
b. 24/35 | l !
‘. ‘3/2 74
c. 6/7 L
Ax =! y
4 577 X= /L AX = 72

. none of these s (19[5/43 J,-qflw))
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I ;L General Formulas to approximate
T N N —

)‘Io Y|Yl )Ig,b Jj]:(_i?dx
b b —
Left Hand Endpoint Method:
AX
Ly =22 £x0)+ £ (x0) + 4 £ (50

n

Right Hand Endpoint Method:

=228 )+ )4+ £(x,)]

n

R

Midpoint Method:

M, - b—a f[xo + X4 j+---+f[x"’1 +x,

n




: \A y Z bl t bz)
: Trapezoid Method /

Areaof a trapezmd = —h (b +b, )

(b,+b b b
ox [ Flxar o))y /el

In this method, instead of using rectangles, we usc trapezmds T-.

5

The bases are the parallel sides. Their lengths are the function values.

In our graphs, the height 1s going to be the length of the
b—a

subdivision



Using n = 4, approximate 20t / /
> 2 o /
| (x-1)ax B
using the Trapezoid Method. ____
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5. Use the trapezoid method with » = 2 to approximate I 21 dx
and give the result. vxT I
N 4
a. 33/40 'H \()
I |
\ |
b. 7/8 0 A l
c. 31/40 Yoo Xoo T
d. none of these _bi_(]ﬂ,[o\ 1 ,’;lj}(yz,) F -F—[I\j
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The trapezoid method (trapezoidal rule)
General Formula to approximate

Jabf(x)dx

o b—a [f(.ro) +/(x1) +f(xl)+f(xz) +m_|_f(:x,7_1)+f(.>cn)}
n 2 2 2

b —a

— 7 U(Yo) -+ 2f(.?(1) + -0 T 2f1(-xiz—l) +j(rn')]

Note: This 1s the average of the left hand estimate and the right
hand estimate.



Trapezoid Rule Error Estimate
From your book:
As 1s shown 1in texts on numerical analysis, if f1s continuous on [a, b] and twice
differentiable on (a, b), then the theoretical error of the trapezoidal rule,

E;{‘z Ibf(x) dx - Tn,
Can be written | '

£7(¢).
\77

where c 1s some number between a and b. Usually we cannot pinpoint ¢ any
further. However, if f" is bounded on [a, b], say ‘ f ”(x)‘ <M fora<x<b,then
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Example: Give a value of n that will guarantee the Trapezoid
™ 1

method approximates J.OE sin(2x)dx within 107 . |D4
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F' (%) = - Aan(ax)
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. 6. Givea (ralue of n that will guarantee the Trapezoid method

approximates J.ol.x_1|_1 dx within 1072 . ‘Eff ‘s (liz_naz)B M
O m 5
b. 20 U__O)3 ,
c. 30 ] ) 2 o
d. none of these \&nl
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