4.2 Area

n
Sigma Notation — The sum of n terms a,,a,,a,,...,a, is written as Zai =a,+a,+a,+..+a,wherelis
i=1
the index of SL)mmation, a, is the ith term of the sum, and the upper and lower bounds of summation
arenand 1.

Examples: Find the sum.

1. 26:(3142) (L) + (v (303 1) + (3L + (e a2 (3(63+2)

= 5 4§ 4 Yy ¥ 10
- \3 + 1S ¥ 31\
T 15

23 k(k-4)= S5 ¥ Wl ¥ RISECORSCIC TN
- 5 o+ \L 4+ 1 ¥3L
=T \1 455
= b
U

U&DU Con Se€ Wow summation notation males

b oesger Yo wrike \MS Sums

Nou) wice %b\AS Yo YalLe e 5um ouAé wr:'\‘c "W S?SM v’\b-\'o:\-‘\m
- A og u Ml—:‘or\.
Kee? an C!ab ovt g—or what clf\ﬁ»ﬁfﬁ ’H’\ﬁ Lex b Mg—o \k
G E :'QJ‘ VJ\ILG\.\( é/oe')/\"\’ C\I\&'\,SL "N Dré,b(‘)‘.o Ma‘»’e,-\-\/w’ W
'S



Examples: Use sigma notation to write the sum.
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Theorem 4.2 Summation Formulas and properties—
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Examples: Use the properties of summation and theorem 4.2 to evaluate the sum.
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Why do we care? The antiderivative is a measure of the area of the region between the curve and the x-
axis. In order to approximate an area we use easier shapes that we know formulas for. For example, to
find the area of a hexagon, we break it into 6 equal triangles because the triangle area formula is easy.
Archimedes famously approximated pi by using smaller and smaller triangles to estimate the area of a
circle. We will use a similar procedure with rectangles to approximate the area under a curve.
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If we consider the notation I f(x)dx we can now clearly see a sum of areas with height f(x) and

length dx.

This assignment is split into two parts: 4.2 Part 1 consists of four problems using sigma notation as the
examples have shown, whereas 4.2 Part 2 uses this idea of upper and lower sums as approximations on
the integral. The homework for Part 2 is pure extra credit. If you would like to earn that credit, | suggest
reading examples 3 — 8 of the text, beginning on page 257.



