How would you start these?
[ x% 47

1'J 203 _x)dx
Z.Jr Vx In(x)dx
\ 1
3. dx

J (x%2 + 6x + 13)3/2
4, f tan~1(x) dx

5. f sin?(x) cos3(x) dx
1

6. dx
J x24/25 — x?

r\/de
J x—9

8. f tan*(x) sec*(x) dx

0. rxx/4—xdx




7.7 Approximating Integrals To approximate fbf(x)dx
a

We have learned how to integral some important L c Ay = b—a
situations. - (ompute Ax = —.

Label the tick marks: x; = a + iAx

But many, many, many integrals CANNOT be done 2. Use an approximation method, see below...
with any of our methods.

So, in a great many applications, we have to
approximate!

L, = Ax[f(xg) + f(xy) + -+ f(x,,-1)] (Left endpoint)
R, =Ax[f(x) + f(xy) + -+ f(x,)] (Right endpoint)
M, = Ax[f (%) + () + -+ f(X,)]  (Midpoint)

New - Trapezoid Rule: (all the “middle terms” are multiplied by 2)
1
Th = SAx[f(xo) + 2f (x1) + -+ + 2f (xn-1) + f ()]

New - Simpson’s Rule: n must be even! (alternating multiplying middle terms by 4 and 2)

1
Sn =3 Ax[f(xo) +4f (1) + 2f Crz) + 4f (x3) + -+ + 2f (Xn—2) + 4f (0n—1) + £ (xn) ]




Example: Using n = 4 subdivisions, estimate

4
f 100 — x3dx
0

0

Step1: Ax="-=1. xo = 0,2 = 1,0, = 2,x3 = 3,%, = 4

Step 2: Here is each method:

(1)
(1)
(1)

/100 = (0)% + /100 — (1)* +/100 — (2)% + /100 — (3)? | ~ 38.0855 = L,
:\/100 — (1)3 4+ /100 — (2)3 ++/100 — (3)3 + /100 — (4)3] ~ 34.0855 = R,

:\/100 — (0.5)3 + /100 — (1.5)3 + /100 — (2.5)3 + /100 — (3.5)3] ~ 36.5672 = M,

NEW — Trapezoid rule
%(1) |\/100 = (0)% + 2/100 — (1)? + 2,/100 = (2)% + 2,/100 — (3) + /100 — (4)?]

T, ~ 36.0855

NEW — Simpson’s rule

= (1) [\100 = (0)% + 4/100 — (1)% + 2,/100 — (2)° + 4,/100 — (3) ++/100 — (3)3]

S, ~ 36.3863

“Actual” Value (to 8 places after the decimal) = 36.40897795



7.7 Derivation Notes
Trapezoid Rule:

h
Shaded Area = 5 (Vi + Vis1)

15 4 05

0.5

15



Simpson’s Rule:
The parabola,y = ax* + bx + c,thru
the three indicated points, satisfies
h
Shaded Area = 3 (vi +4Yis1 + Viso)

Vil

Xi h Xit¢, h Xi®

15

|

05

0.5

1.5



Example:
With n =4, use both new methods to approximate
(just set up):

_1.2
2" dx

1 1
— |
V21 -1



7.8 Improper Integrals (motivation and intro)
Motivation:

: . 1
Consider the function f(x) = =

Compute the area under the function...
1. .fromx=1tox=t
2. .fromx=1tox =10
3. .fromx=1tox =100

4

5

6 7 8 9

10



Def’'n: Improper type 1

Joof(x)dx =tli_)r£10ff(x)dx

b b
ff(x)dx =tl_i)r_noojf(x)dx
% ;

If the limit exists and is finite, then we say the
integral converges. Otherwise, we say it diverges.

Example: Example:
2

(1
j;d.’)(f: je?’xdx:
1

—C0



Example: Example:

X X = 1+ x2 x
1 —00
Def'n:

[e's) 0 t
ff(x)dx =rl_i)r_noojf(x)dx+tli_)r£10jf(x)dx
% r 0

In this case, we say it converges only if both limits
separately exist and are finite.




