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Reminder : Want to compute
LA > = fdx ACHNA
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do .LA > = II Alxilpcxildx
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Idea of both MC & MD : rather then
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generate Xi a PCH somehow
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" Markov Chain "

,
rule Xi  -7 xitl

that only depends on Xi C not Xi .
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Another more advanced example :

Turns out
,

const pressure

Dcu
, P.tl-utoffoue-PNQCN.u.tl

( like how Q = Ioffee- PENN
, yes )

what if we want to do Me & keep const

pressures have to adjust the volume
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This is probably an expensive calculationunlessUH = In hCG)



Conclusion ! Monte Carlo is a verypowerful
( Easy) and general method for sampling from a

distribution
, not just in chemistry .

Useful in

Statistics ,
date science ,

machine learning . .
.

Downsides ! l I ) only one thing happens at a time

sometimes many mores rejected C inefficient )

(2) Generally good for state properties,
not likely any connection to real time

,
so

not good if you want info about kinetics

⇒ Molecular dynamics is an alternative idea

Solve newton 's equations approximately , with the

sane idea of computing CAT = fdxpcxtfxxl

We know from before
,

if we have { ifcos
, }

and 71
,

then we can generate EICH ,pTtB at

any time t using E-mtg ,E- -04oz ;

or alternatively 0711dg ?- poi0740ps .

= Ii



If the system is "

ergodic
"

,
then

as the

will sample all configurations Epctd , qCH3 st Ncpa , goth -_ E

with egialprob , ie PCI ) =PCpTEl= Ymmv , e )

so LA ) -
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In practice , need : I ) initial starting efg C gen nel fern

2) interaction energy
Boltzmann dist >

Remember we previously said d¥=EAH3=
.FI#g.dfitffidI )

dt

" "and defined

ILA
-

- EH
, A 3 , if -941-3 Otyop;) . otyoq ;

so dA/dt =  - i LA go

formally ACH = e-
i Lt

Alo )
,

but we cannot solve

this for almost any problem ,
and so we can use

a computer to solve these equations approximately

First
,

look at the way we can do this by looking

at Newtonian dynamics as a taylor series

in position at small time
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