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Dﬁrc,sswvn: uke.’v_nf_&_ué::_onc_op_m_f
AHe,rv‘cJ: we fn'He,: cclevlus, un l'm'i=£|

Ime.il.hc. a (Pa.n‘f.ashaq,() nomber dx f[m.‘,'é'

¢ the smallest Possllofe ‘:)asrhvc nowber;
* nonzero when we V\e-c& t"’ 1o btj

¢ Zero when we waut f to be.

Then oll sorts of celeuvls com /\a-()fjcb\ withot
n&c_&l:\j (mits. For exa.w.t)le_‘

1) Derwvatives.
. Gwen o fonction f( x), Aefine the
mfimtesmal net chanse F(x), from x to

><+dlx," chhe"'caQ JF) by

JF = pew valve o'() F mMminvs ol& VQIUG
= F(x+dx)- F(x).

Ther define the dervative of F with rcsPcc:t
to x to be AF daaded) by the Corrcst)omﬂnw
change m X an:l' 15, detine this depoatio
to be the fraction (of mFintesimals)

_L_!LF = F(Xf&X)‘F(x) .
Adx AX
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Using this, ue do flu s ke cc:u..Pufc,
&c:r'?vo:‘:ms wm'l' USIWg (l.lm't's

e’ Pnd dFfdx F F)=x?

Sol tion ! J/ for the W\owcu:l:
df = _Ltd&t@ we need) dx -'(C),
Ax AxX 3 so we com dandl=
= (x+dx\*~ X by dx.
AX
= + +(dx) =
Ax a
= dxdx+ (dx)” = Ax(Ax+dx)
AX
= Ax+dx = Ax.

NOW) me U O-h'e

Adx =0, to slu?h (‘/ft\bnf

Calecolus.
We wewt to skew that,
AF = £03 (2¢)
Ax

fl\c“\

§o #0)ax = F(b)-Fla). Heres how:
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Assome (36\ is troe. (o= look ot the :
nel c.lna.gc AF; over oanr miceual L-G.,A]) "

tvoo uocu.{&.‘
A) On the one howd, o the vsuval waty *

af on [&,L] = npews valve = ol valve

= F(b)- Fla).

B) On the other hard |ets breck [a,4] vp
into lV\‘Fam“eJY ml\y inferals ,each of /cg‘u\
Ax. Then

4 F oh EQ)é] S SO Of C%ﬁ Jr " F ovel>
eoch of these uferuals
(%) = som of guortihes FOJIAX owr
by ol x i La,b]
S soua o'( (POSSLMP st k:cQ ) o-r=cS a‘p
r‘e.cio.mlg.s like 'the one In mgﬂam‘fa

| y=Fod
(x,f(x))

a X b
Bb’t aoqoqﬁ uP (POSS|LII{,2;3MOQ3 arees o'F
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rectongles like the one o.&.s\/e, from x=a fo Ksé
c(eci.SA-( ci!ve:.s the (PcssLAllf Sgh&o@ O-reo.,

Sﬁ& p(X)&X.
b
So 4F on E&‘J= S’a_ F[X)db(

@mrac_ﬂ (A) andl (B) ad:euc.cﬁcwe.s
Sa F(x)&x F(b)-fla),

ond we're done. v
ATWMR
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‘Ah& there tea3 moch r(c:lom.zg,



