w—SECTONS 5,1 § 5.2 Pg/
THE TEFINTE INTEGRAL

f) OBJECT\VE: MAKE OUR DISCUSHION FROM
/ WEDNESDAY MATHEMATCAWY PRECISE
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Def  when O 15 PSMVE  anD a<b  TheN..

THE AREA uNDER THE ERAPH OF f b
BerweeN Xza An0 X=b /a Foo dx
THis 16 CAWED A DEFINITE INTEGRAL
dx)
/// 2 AN ILUSTRANON OF AN INTEGRAL.
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Def LET fo0 85 A PNCNON, AND LET 9(x) BE SweH THAT  glxx) = §L0O.
Then, we Sy THAT 4(x) IS AN ANTIDERWANVE OF f1X)-

IN THIS PARTICULAR COURGE..  ANTIDIFFEREUDATION = INTEGRANON = UNDOING” DIFF ELENTIAN 6N

Ex. AN anTiOgRADVE OF 3% Is %" i
But what does this hawe o do widh,

Tts 16 BECAUGE f’ii (7(’)’2)’/ Huw anea wnder a curve?
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ReA= [ amdx = Y+4 28
l) f xax = —; @)@)=Y

Aren = /,imay z a” () = %(19) =

NoTILE THE Forowing:
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IF we 1aKe X* BAWMATED AT %71 AND X?3...

-0 =1-1 =8

IF WE TAKE X EVALUATED AT X=0 AnD X#3--

B - () =19

Somehow,
Hnese ave related |
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Qeo( ReCAW THT PRORLEM FROM WEDONESDAY. WE ESTIMATED THE DISTANCE THAT G0LO RAN  BY FINDING THE
AREA OF RECTAMGLES WWDER THE CURVE, WHICH WE CAUED upPEﬁ £ LDWER Sams. (ﬂurzRNHnueLy, RIGHT-HAND
SWMs ¢ LEFT- HRD SUmé A’ESPE&TVZL(j) WE NOW MAKE TMIs [DEA MATHEMATILALLY PRECISE-
To eatmare Jif00dY, we Dvipe THE NTERVAL [a] INTD n EQUAL SUBDIVISIDNS.

WE <AY THE WIOTH OF EAQH SUBDIVIELON 15 Ax = b =4

n
Ler t,1, oo, 1, THE END POINTS OF THE SUBDIVISIONS. /Amya,m,
THEN, THE LEFT € RIGHT-HAND SUMS Wil BE:
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LEPT = fig)px + Ft)Ax +. ..+ flb,, ) A% o
Sum &
'gu/éﬁr = /[i,)A?(q/[b)AXi- o+ fln) Ay |
g =] [ b
v kT t,

(AN EXAMPLE OF A LEFTFHAKD Sum)
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EXAMPLE  USING UPPER § LOWER Sums, ESTIMATE L X+l dx
150

LOWER SM,
(UNDER ESTIMATE) i FOR THE LOWER Uy, OUR ESTIMATE il BE:
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100 ! f0)-a +J)a + f18)-2 + J(8)-& +JUD)-2
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WPPER Sum THE UPPER SUM WiILL BE :
(OVER- ESTIMATE)
Jua + JLo)a + flIR +fL0)d * fl12) R
100
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