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1.2 The Definite Integral (p.24-36) QA F\ ﬁb: Ot h-ax

1. Review: Let f be defined on a closed 1nterva1 [a b] and P = {Xq, X1, X5, ..., Xp} be a regular partition of [a, b]. Let Ax be

the width of each subinterval. Then Ax ==— , L, = Z\ oy Q&) s and Ry L T ox

2. Forming Riemann Sums: Following the assumption in 1. llet x; be any point in [x;_4, X; ]
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A Riemann Sum is defined for f(x) as "F (9(?) s AX

Then, the area under the curve y = f(x) on [a, b]is givenby A = D,{NV\ é "F (:X )AX
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3. Upper Sum and Lower Sum: Depending on the ch01ces of x; in [x;_1, x;], we have, fori = 1,2,.

(a) The Riemann Sum is called UPDW sum fF [64D) 7/'6()‘) which is the MAXIMAIN value of f(x) for x € [x;_q, X;].
(b) The Riemann Sum is called [bwor U FFO(() 'FO() which is the Y\ | [)[ mu value of f(x) for x € [x;_1, x;].
Then, we have !() W suim < A\VGG\ 3’6’/6\ = | p'p‘Uf_ S&(.W\'

4. Definition: Definite Integral. a % b

If f(x) is a function defined og an interval [a, b], "H,LQ M e IWWH[ % ‘P 7£ﬂ is given by
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{ I M f, .If this limit exists, f(x) is said to be lh‘fﬁ,@m b(Q , Or 1s an integrable function.

The numbers a and b are x- V&%GS and are called ‘l r ; a is the [ QW )IM € andbis

Mp' XN lIMI £ . Function f(x) is called the 1 ) ‘Q? [gbd , and the dx indicates that is a function with respect to x,

called the ymﬂﬁblg Q‘% Imj?!d! . .
5. What is the difference between definite integral and indefinite mtegral?

A definite Wr(agfml = o humbr. Ano m :m‘gﬁm’ Is o 'Fam—(g ot 'Fuhl%d@

6. Example: Evaluating an Integral Using the Definition.
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(a) Use the definition of the definite integral to evaluate f (x + 2)dx . Use aright endpoint approximation to generate the Rieman sum,
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(b) Use the deflmtlon of the definite integral to evaluate (Zx - 1)dx Use a right endpoint approximation to generate the Riema =
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7. Example: Using Geometric Formulas to Calculate Definite Integrals. 5_ = q [ X—) =
(a) Us the mula for the area of a circle to evaluate f V9 — (x —3)%dx. %2—- Cf — [K—}))— > CX—})?:'{'gz; ?
o o & wler Gros, vl

jgf_oo\x A- B

R
9. Definition: Net Signed Area ¢ A{

Let f(x) be an integrable function defined on an interval [a, b]. Let A; be the area between f (x) above the x-axis and the

x-axis, and let A, be the area between f (x) below the x-axis and the x-axis. Then
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(a) the net signed area between f(x) and x axis is given byf fx)dx = 76\\ - A 2.
a

b
(b) the total area between f(x) and x axis is given byf If (x)]dx = A ﬁ'AL
a
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10.Example. Find the area between the curve of the funct(iﬂcr)n f(x) = |2x — 1] and the x-axis over the interval [D, 3].
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11. Properties of the Definite Integral : (_’Z ) /S

2 ¢ a
(a) If the limits of integration are the same, the integral is just a line and contains no area: f-f (x)dx =
a

b=o

a - b A)(‘
(b) If the limits are reversed, then place a negatlve sign in front of the integral: f fl)dx = = j&“F(X)
b

(c) The integral of a sum is the sum of the integrals: fb[f(x) + g(x)]dx =52-Foc) d}(“(‘ S g ?{,)C) dx
(d) The integral of a difference is the difference of the integrals: f b[f (x) —gx)]dx = 52‘[300 dx - ‘J?&b Z/(X)AX

(e) The integral of the product of a constant and a function is equal to the constant multiplied by the integral of the function.
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12. Use the properties of the definite integral to express the definite integral of f(x) = 6x3 — 4x2 + 2x — 3 over the

interval 1 3] as the sum of four definite integrals.
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@ X~pCox ~3)dX = S 360 ><~S\ xa(x+§z><aQ>< fl 3dx
13.1fitis knownthatf f(x)dx = -3 andf f(x)dx = 4, find the value off f(x)dx.
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