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M
athem

atical study groups have evolved and
spread around the w

orld since their inception in
O

xford in 1968.  The basic form
at is that

academ
ics nucleate into team

s to m
odel and

analyze problem
s brought forw

ard by industrial
com

panies.

The goal is to provide com
panies w

ith useful
ideas and tools to solve specific problem

s.

E
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t Form
at

M
o
n
d
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In the m
orning, problem

s (usually 4–6) are
presented by researchers w

orking in industry.
T

he afternoon is spent w
ith the university

researchers (typically about 50) dividing into
groups and brainstorm

ing on the different
problem

s.

Tu
esd

ay–T
h
u
rsd

ay
G

roups w
ork on each problem

.  M
athem

ati-
cal m

odels are form
ulated, analytical and

com
putational techniques applied and

recom
m

endations are form
ulated.
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o
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g

T
he problem

-solving team
s m

ake
presentations of their m

odels and results to
all participants.

A
fterw

ard
s

E
ach team

 prepares a short w
ritten report

of their progress m
ade during the w

eek,
w

ith special em
phasis on end-user

applications.

B
en

efits for In
d
u
stry

C
om

panies are invited to propose problem
s

to be addressed at the study group.  O
nce

m
athem

atical m
odels have been m

ade, their
solution is obtained through both analytical
and com

putational techniques.  T
he practical

consequences to you are alw
ays considered.

T
he prim

ary benefits to your com
pany are:

•  E
xposure to a netw

ork of international
experts in m

athem
atical m

odelling.

•  D
evelop em

ploym
ent opportunities

through contact w
ith highly talented and

qualified graduate students.

•  F
resh insight into difficult problem

s that
m

ay give innovative solutions or ideas
for new

 directions.

•  D
evelop long-tem

 collaborations w
ith

academ
ia for follow

-up research.

•  R
aise your com

pany’s profile w
ithin the

broader academ
ic com

m
unity.

A
dditionally, you w

ill receive a professional
quality w

ritten report prepared as part of the
conference proceedings.

R
esearch

 A
reas

P
ast study group problem

s have com
e from

m
anufacturing, engineering, financial,

inform
ation technology and pure research

firm
s.  S

olutions have been obtained using a
w

ide variety of continuous, discrete and
statistical analyses as w

ell as direct
com

putation.
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The M
ichelin tire com

pany is interested in
m

anufacturing tires that m
eet a certain level of

uniform
ity.  The m

ore uniform
 the tire the

sm
oother and quieter the ride.  U

niform
ity is

evaluated by m
easuring the force exerted by

the tire exerted on a m
easuring device as it

m
akes one revolution about its axle.

N
on-uniform

ities can appear because each
tire is m

ade of as m
any as tw

enty layers, each
w

ith seam
s at different locations.  In order to

satisfy contractual obligations, M
ichelin needs

to m
eet certain standards on uniform

ity.  The
problem

 is how
 to choose how

 the seam
s from

the different layers can be best aligned.  A
n

experim
ent w

as designed to allow
 technicians

to determ
ine the contribution of each layer to

the force curve.

R
esults

•  A
 general m

odel for the tire force
curve w

as developed.

•  T
his w

as solved w
ith com

putational
and analytical techniques.

•  S
tatistical confidence of the experi-

m
ent w

as quantified.

•  A
nalysis w

as perform
ed on the

im
pact of faulty experim

ents

T
his w

ork directly contributed to a
sim

plified design process and significant
savings for the com

pany.
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F
irebird S

em
iconductor is a sm

all
m

anufacturing com
pany producing

crystal w
afers for the sem

i-conductor
industry.  A

 skilled em
ployee carefully

controls the m
anufacturing process in

order to produce crystals that m
eet

certain design requirem
ents.

In order to enhance their m
anufacturing

procedures, F
irebird asked the study

group to develop a m
odel of the crystal

grow
th process.

R
esults:

•  A
 general m

athem
atical m

odel
describing the m

echanical, therm
al

and fluidic process w
as developed.

•  C
om

ponents of the m
odel w

ere
analyzed in various physical re-
gim

es to give insight into the entire
process.

•  R
ecom

m
endations on changes to

F
irebird’s existing procedure w

ere
m

ade.

T
his w

ork lead to an ongoing research
collaboration betw

een the com
pany and

the participating academ
ics to explore

both m
anufacturing issues and

fundam
ental scientific research.

Past Particip
an

ts

A
 brief list of past participants includes:

B
oeing, IB

M
, M

icrosoft, M
erak P

rojects,
S

earle P
harm

aceuticals, F
irebird

S
em

iconductors, M
ichelin Tire, M

acM
illan

B
loedel and the C

anadian C
om

m
unications

S
ecurity E

stablishm
ent.

C
on

tact In
form

ation

Local O
rganizer: D

r. J.F. W
illiam

s, D
ept. of

M
athem

atics, S
im

on F
raser U

niversity
E

m
ail: jfw

@
m

ath.sfu.ca
P

hone: 604-291-4452

P
IM

S
 C

ontact: M
rs. S

helley A
lvarado

E
m

ail: alvarado@
pim

s.m
ath.ca

P
hone: 604-822-1369

M
ore inform

ation about this and previous
years events can be found at:

w
w

w
.p

im
s.m

ath
.ca/ip

s
w

T
his event is organized by the P

acific Institute
for the M

athem
atical S

ciences.
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