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Def WHEN flx )  15  POSITIVE AND Atb
,

THE  AREA  UNDER

,
 . - - .  . ...  .

THE GRAPH  OF f- FROM  XFA TO  Xtb 15 : | WE  ALSO  SAW  THAT ( ATLEAST  IN THIS  CLASS ) . .

L
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µf(x )  dx
,

THIS  IS  CALLED A  DEFINITE  INTEGRAL l
, ANRDIFFYYRENTIARON =  "

UNDOING
"

 DERIVATIVE
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FIND  THE AREA  UNDER THE  CURVE y=4 FROM XH to Xt 4 .

^

4
, , > y=4 WRITING 1,44 DX  MEANS  THE  SAME  THING
1

1

2 ! f. 44 dx
1 AREA  OF RECTANGLE  TO THE  LEFT  is (4-1)-4=12

, Ii.! >
so 1,44 DX = 12 .

v 1 4

WHAT 19 A FUNODONFCX) So  THAT f 'lXk4 ? UX ? 4×+3 ? 4×-1 ?

IN GENERAL . . . ftx ) =  4XtC
,

FOR A CONSTANT C.

NOTICE  THE FOLLOWING :

f. 44 dx= 12 =  4. (4) - 4C 1)

THEOREM (THE  FUNDAMENTAL THEOREM OF CALCULUS )

IF FLH Is CONTINUOUS FROM ttatottb
,

THEN

fab Ftttdt  = Flb ) - Fca )

÷ SOWRITENAS

Fttyb
a

Def .

LET FCX) BEAN ANTIDERIVARVE OF ftx )
. ( F '(X)=f( X ) ) . THEN

,
FLX )tc ( WITH C

A CONSTANT ) 15  THE FAMILY OF ANTI  DERIVATIVES  OFFLX)
.

WE SAY

/fCX) DX  = FLX ) +  c

THE  INDEFINITE  INTEGRAL  OFFCX ) .
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NOTICE  THE  FOLLOWING :

fabfandx /fCx)dX

# #
, ,

u

THIS Is  A  NUMBER .

THIS  IS  A  FAMILY OF

LEXACITYONE ) FUNCTIONS
.

( INFINITELY MANY )

TO EVALUATE /abfCX) DX AND µX)dX ,
WE  NEED TO  KNOW FCX ) - AN ANTIDERIVADVE  OF fcx )

.

so ...  How  CAN  WE  FIND FLX) GNENJCX) ?

f@tFE.REAREsOmEFuNcDONFTKE33HahineoIriYatheurFeYuossts.at.t'±#afFROM  THE  FIRST  EXAMPLE
,

WE  KNOW /4dX=4XtC . .•; : :vg :&: '

.

IN GENERAL
. . .

FACT fk
 's  A  CONSTANT

% DX  = Kxtc

QUESTION WHAT  ABOUT fxdx ? OR /X2dX? CAN  WE COME  UP WITH A  FORMULA TO FIND /X" DX ?

[
WHAT  CAN I  TAKE

THE  DERIVATIVE  OF  TO

Get  X ?  X2 ? Xn?


