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LECTURE 29
PROPERTIES

INTEGRAL



1. Poll

PLAN

2. Riemann Integral Review

3. Properties

4. Exact value for x 5. Exact value for x^2

6. Swimming pool
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RIEMANN INTEGRAL

∫
b

a
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a≤xk<b

f(xk)Δxklim
n→∞

f(xk)
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VISUALIZATION

Cuisenaire



CUISENAIRE

First grade



NOSTALGIA
High School



PROPERTIES

∫
b

a
1dx = b − a

∫
b

a
f(x) + g(x)dx = ∫

b

a
f(x)dx + ∫

b

a
g(x)dx

∫
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a
cf(x)dx = c∫

b

a
f(x) dx

∫
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a
f(x)dx + ∫

c

b
f(x)dx = ∫

c

a
f(x)dx

Can you

visualize


this? 



2X+1

∫
n

0
(2x + 1)dx

Rn = 1 + 3 + 5 + . . . + (2n + 1)



Rn = 1 + 3 + 5 + . . . + 2n + 1 = (n + 1)2

1 + 3 = 4
1 + 3 + 5 = 9
1 + 3 + 5 + 7 = 16

1 + 3 + 5 + 7 + 9 = 25



GAUSS

∫
n

0
xdx

Rn = 1 + 2 + 3 + ⋯ + (n − 1) + n
What is the formula ? 



MEASURING THE WORLD  2012



TETRAHEDRAL

1 1+3=4 1+3+6=10

1+3+6=10 1+3+6+11=21



SUM OF SQUARES

∫
n

0
x2dx

1 + 4 = 5
1 + 4 + 9 = 14
1 + 4 + 9 + 16 = 30

1 + 4 + 9 + 16 + 25 = 55
. . . .

data = Table[Sum[k^2, {k, n}], {n, 1, 10}]
f = Chop[Fit[data, {1, x, x^2, x^3}, x]]



JAM Can you get from

Rn =
n

∑
k=1

k2 =
2n3 + 3n2 + n

6

∫
n

0
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3
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1
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9

16



∫
π/2

0
sin(x)dxCA 


JAM
f(x) = sin(x)

L4 R4

L20 R20

L100 R100

Order

the following

expressions



THE END



