











































































































ST ows part 2

Reminder

In the last episode we proved
usLng Stoke flow
I admissible flow

Lemma 2peey.sejdV T.gsuinjds

a IC8 8

Lorentz Reciprocal Theorem

et y't and IG be Roo Stokes flows inside the
same volume but with different Bcs

Apply lemma

fgueije.gov

sSoii'niuEdsCu.beegzg
because u2fog quids servess

Theus

g n u as n kids
RECIPROCAL

uz 5 YdS fui.q.ndJg
THEOREM














































































































Application Rigid particle moving in a fluid

HF to us on the surface

Iss Y Exz
Consider two motions 1h 4 62,12

Apply LRT

Hs Yz 7 DS Ug I X Z I I DS

Iz E DS t f IME yds

y E yds Yz E Iz Z 2 DS s

checkF force on the particle
oil psij 2yue.ge r z.FI

torque on solid 1

LHS Yz F Iz In
RHS Sacre re c

By LRT
y Ez EL Iz Iz E t Iz In

Special case I D D translation

4 I Iz En














































































































but by linearity I As Yi is a shape
I Ag y property

G I I Yr l

As must be symmetric

Pure rotation similar result

Note For rust symmefise Shapes I 114

f yE
Weird shapes can share Ex 6 10

f II lift
IsFa

drag
for the word general rigid body rustion G

force I It I t Be I
torque I E y D I

l Bill
grand resistance matrix GRM














































































































I s E l L l
P

Grand mobility matrix

A 1

From LRT

As A

DI s D

BI force due to notation tonguedue totranslators

Rehearles

GRM shares the symmetries of the shape
IDs are positive definite

for D E fo need reflectional asymmetry

example
y

E result
a helix G

DB
cause

Wee ee
cause

E I
rent

Sphere cube Platonic Solids

B E O 21 D Pdt isotopic

































































































































































































































































































































































































































































































































































