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B
ertini2

•
T

he
solution

of
arbitrary

polyno-
m

ialsystem
sisan

area
ofactive

re-
search,and

has
m

any
applications

in
m

ath,science
and

engineering.
•

T
his

program
,B

ertini2,builds
on

the
success

ofthe
first

B
ertiniprogram

,and
seeks

to
eventually

replace
it

entirely,as
a

pow
erfulnum

ericalengine.
•

P
ybertiniisa

package
thatletsyou

callB
ertini2

func-
tions

from
P

ython
code.

•
P

ython
is

a
com

m
on

program
m

ing
language

used
for

tasks
such

as
data

processing
/

com
putation.

•
B

oth
B

ertini2
and

P
ybertiniare

w
ritten

in
C

+
+

.

H
om

otopy
continuation

B
ertini2

im
plem

ents
h
o
m

o
t
o
p
y

c
o
n
t
i
n
u
a
t
i
o
n

to
num

er-
ically

solve
f
(z)

=
0,

for
C

(com
plex)

polynom
ialsys-

tem
s.

singular
endpoint

endgam
e

boundary

nonsingular
endpoint

finite
start
points

To
solve

a
particular

polynom
ialsystem

f
(z)

=
0,

1
.

a
n
a
l
y
z
e

t
h
e

s
t
r
u
c
t
u
r
e

o
f
f
(z)

,
f
o
r
m

a
s
i
m

i
l
a
r

s
y
s
t
e
m

g(z)
,

2
.

n
u
m

e
r
i
c
a
l
l
y

d
e
f
o
r
m

f
r
o
m

g(z)
t
o
f
(z)

t
h
r
o
u
g
h

t
i
m

e
t

u
s
-

i
n
g

a
c
o
n
t
i
n
u
o
u
s

h
o
m

o
t
o
p
y
H
(z(t),t)

=
0
.

C
ontrolling

B
ertini2

w
ith

Tensorflow

In
the

plot,it
is

clear
that

there
is

no
one

best
predictor.

T
he

predictor
that

is
best

depends
on

the
tracking

tolerance.
A

lthough,
there

are
predictors

that
are

deem
ed

to
never

be
appropriate

to
use

by
this

plot.

T
he

goal
of

controlling
B

ertini2
w

ith
Tensorflow

is
to

train
Tensorflow

in
choosing

the
best

path
tracking

settings
in

a
given

situation.

•
P

r
e
d
i
c
t
o
r:

seven
ofthe

predictorsfrom
B

ertini2
depicted

in
the

graph
above

by
the

different
lines.

•
T
o
l
e
r
a
n
c
e:

B
ertini

shrinks
�
t

if
dis-

tance
betw

een
path

and
predicted

point
is

less
than

the
tolerance.

H
igher

order
is

m
ore

expensive
to

com
pute.

•
F
a
i
l
u
r
e

o
c
c
u
r
r
e
d:

path
crossings

exist
at

this
point.

Tensorflow

•
M

achine
learning

is
one

of
the

fastest
grow

ing
fields

in
com

put-
ing,w

ith
m

any
applications.

•
TensorFlow

T
M

is
an

open
source

softw
are

library
for

high
perfor-

m
ance

num
ericalcom

putation
and

m
achine

learning.
•

C
om

m
only

used
to

m
ake

the
creation

of
neuralnet-

w
orks

easier.

•
N

eural
N

etw
orks

consist
of

an
input

layer,
m

ultiple
hidden

layers,and
an

outputlayer.
E

very
node

in
one

layer
is

connected
to

every
node

in
the

next
layer.

•
D

eveloped
by

G
oogle.

Free
and

O
pen-Source.

•
C

an
also

be
used

as
a

toolto
optim

ize
functions.

•
T

he
function

w
e

w
ere

trying
to

optim
ize

is
(to

our
know

ledge)
not

differentiable,and
because

ofthis
w

e
are

currently
unable

to
use

Tensorflow
’s

optim
ization

algorithm
s

w
ith

P
ybertini.
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