
Calculus - Quick Reminder & connection
- to prob
This time

,
a few new concepts

before thermo

① derivative is slope of function
at a point

② Maximin l saddles occur where

dffdx = 0
car check dHydra or draw to

determine which

③ Integrals are
"
area under curve "
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④ Integrals are anti - derivatives

fab data = f-Cbl - flat
Derivatives lose info, so

I dtzxdx = thx) t C ,
family of functions



⑤ Integrals of Cts functions like sun

our discrete function
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fabfcxldx - Eif dx=bETAH.
Note : DX has units ,

and so does
"dx " so integrals multiply on a
unit and derivative divides one

out

Cts prob distributions :
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Prob (x Exa) = fj PCH dx
Prob ( x Z al = fax Plxldx



Other special roles
chain rule for derivatives

⇐ fcgcxll = g'Gtf 'tguy)

example :
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New topic : differentials
derivative of fcxl is written d¥
This is because it comes from

the limit lim Abi- feat
= lying, ftH-

ex
DX= b -a b → a b-a

we learn not to treat fat as an actual
fraction

,
ie it dat = m ,

don't write df = mdx

But actually, it we are careful , we

can do this
,

and it is called
"differentials"

It is expiitily saying if we make

a super tiny charge to x
,
how does f

respond . The size of the response is

dfydx ( sensitivity cuff )
[consider
spring

Note df & dx are not zero , ( unless It,
F""]

then f- is )
useful notation for thermo !



Chain rule in
finksibles

d ( fg) = gdftfdg
Integration by parts :
-

( careful aboutIntegrate abone
limits )

Jd Cfg) = fgdf t ffdg
⇒ ffdg = fog - fgdf
aka fu du = uv - fu du

Partialtherivahhes - multiple variables

Partial derivatives means we take
a desire the wat . are variable

,

and hold others constant

Eg flx ,y) =Cx2tlly2@tI1yn_y2.OoLYky2.cx
ffty) , = 4411%4=44-11
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Global maxs & mins cane when

all partial deriv s -- o si mule
For regular functions

"
cross denies

"

agree

f-yffyflmytl-fzffyfcx.yll-Eoyflx.gl
Eg - pier example - both end 4xyr

Differentials of multiple Variables
partial derivatives give sensitivity to

changing single variable at a time

dfcxiy) = @fxflxiylJydxtffgfCx.y)]×dy
and so forth far more cars

This relates to Taylor series

f-(x text = fcxltsxftxl t oxy, ,f"HI t
. -
-

= gift"'m n

DfE f- Cx text - fix, = flat
t

for small ex



For multi v- tables , beginning of taylor series
IS

f- (x tox , y toy) = f- (x ,y) t ex III last toy dgtycx, y)
+ of II. can't day ) t fans)i

Small

To thermo : integration adds lots of
small charges together

,
along a

path in hey
XLYZ

J df = fix ,gal - flx.mil
" " Ifp." ;÷±,.co#ldxtffyIdy
for functions that can be written
as exact differential

⇒ called a stink finehim , only
need to know endpoints
Ex : Energy Entropy , not : heat, work !


