A

0.1

Y

O O B kB B

0
0
0
1
0
1

0
0
0
1
1
1

0.3

v

f1



A=0.1

Initialization:

Root problemp [1,1,1,1,1,1]
Q={[1,1,1,1,1,1]}

G

p.id=[1,1,1,1,1,1]

@ o.ub=3/6+A
p.lb=2A

Y

O O B kB B

0
0
0
1
0
1

0
0
0
1
1
1

0.3

v

f1



A=0.1

Initialization:

Root problemp [1,1,1,1,1,1]
Q={[1,1,1,1,1,1]}

G

p.id=[1,1,1,1,1,1]

@ o.ub=3/6+A
p.lb=2A

15t iteration G
S=[11111111111] p.id=[1,1,1,1,1,1]
p.id=[1,1,1,1,1,1] p.ub=3/6 + A
Q={} p.lb =2\

split o

<0.6
leaf

Y

O O B B B R

0
0
0
1
0
1

0
0
0
1
1
1

0.3

v

f1



A=0.1

Initialization:

Root problemp [1,1,1,1,1,1]
Q={[1,1,1,1,1,1]}

G

p.id=[1,1,1,1,1,1]

@ o.ub=3/6+A
p.lb=2A

1%t iteration G
S=[11111111111] p.id=[1,1,1,1,1,1]
p.id=[1,1,1,1,1,1] o.ub=3/6 + A
Q={} o.lb = 2

leaf

[OIOIOIOI 111]
p.ub=1/6+A p.ub=A
p.lb=2A p.lb=2\

[1,1,1,1,0,0]

Y

O O B B B R

0
0
0
1
0
1

0
0
0
1
1
1

0.3

v

f1



A=0.1 Y

Initialization:

1 0 0
Root problem p [1,1,1,1,1,1] . 0 0
Q=1{[1,1,1,1,1,1]}
G 1 0 0
1 1 1 0.3
p.id=[1,1,1,1,1,1] 0 0 1
@ oub=3/6+A
p.lb=2A ° ' '
15t iteration G
S=[11111111111] p-id=[1,1;1;1r1r1]
p.id=[1,1,1,1,1,1] p.ub=3/6 + A
Q={} p.lb =2A

leaf

Since the initialized

[1,1,1,1,0,0] < lower bound is already
p.ub=1/6+A larger than initialized
p.lb=2A upper bound,

v



A=0.1 Y

Initialization:
Root problemp [1,1,1,1,1,1]

Q=1{[111111]}

G

p.id=[1,1,1,1,1,1]

@ o.ub=3/6+A

p.lb =2\

1st iteration
s=[1,1,1,1,1,1]
p.id=[1,1,1,1,1,1]

Q={}

leaf

[1,1,1,1,0,0]
p.ub=1/6+A
p.lb=2A

A

G

p.id=[1,1,1,1,1,1]
p.ub=3/6 + A
p.lb =2\

O O B B B R

Since the initialized
lower bound is already
larger than initialized
upper bound,

we need to set the
lower bound equal to
the upper bound

0
0
0
1
0
1

0
0
0
1
1
1

0.3

v

f1



A=0.1

Initialization:

Root problemp [1,1,1,1,1,1]
Q={[1,1,1,1,1,1]}

G

p.id=[1,1,1,1,1,1]

@ o.ub=3/6+1
p.lb =2\

1%t iteration G
S=[11111111111] p.id=[1,1,1,1,1,1]
p.id=[1,1,1,1,1,1] o.ub=3/6 + A
Q={} o.lb = 2

leaf

[1,1,1,1,0,0] [0,0,0,0,1,1]
p.ub=1/6+A p.ub=A
p.lb=2A p.lb=A

WJ

ub_sum=1/6+2\
Ib_sum=3A

Y

O O B B B R

0
0
0
1
0
1

0
0
0
1
1
1

0.3

v

f1



A=0.1 2,

Initialization:

1 0 0
Root problem p [1,1,1,1,1,1] 1 0 0
Q= {[1I111111111]}
1 0 0
G
1 1 1 0.3
p.id=[1,1,1,1,1,1] o o .
@ oub=3/6+A
p.lb=2A ° ' '
15t iteration G
S=[11111111111] p-id=[1,1;1;1r1r1]
p.id=[1,1,1,1,1,1] p.ub=3/6 + A
Q={} p.lb =2A

leaf

[1,16},1,0,2] [0;0593\0'1'1] [0,0,0,1,0,1] [1,1,1,0,1,0]
p.u _-1}\/6"' p.lb-_7\ p.ub=A p.ub=1/6+\
p.lb=2 p.lo= p.lb=A p.lb=2A

— ——

ub_sum=1/6+2A ub_sum=1/6+2\
Ib_sum=3A _
Ib_sum=3A

v



A=0.1 Y

Initialization:
Root problemp [1,1,1,1,1,1]

Q=1{[111111]}
G

0.3
0.id=[1,1,1,1,1,1] &3

@ o.ub=3/6+1

0
0
0
1
0
0.lb = 21 .

O O B B B R

1%t iteration G
S=[11111111111] p.id=[1,1,1,1,1,1]
p.id=[1,1,1,1,1,1] o.ub=3/6 + A

Q={} o.lb = 2

Update the bound of p
p.ub<— 1/6+2\

leaf p.lb< 3\

[1,16},1,0,2] [0;0593\0'1'1] [0,0,0,1,0,1] [1,1,1,0,1,0]
p.u _-1}\/6"' p.lb-_7\ p.ub=A p.ub=1/6+\
p.lb=2 p.lo= p.lb=A p.lb=2A

— —

ub_sum=1/6+2A ub_sum=1/6+2\
Ib_sum=3A _
Ib_sum=3A

0
0
: O O
1
1
1

v

f1



A=0.1 Y

Initialization:
Root problemp [1,1,1,1,1,1]

Q=1{[111111]}
G

0.3
0.id=[1,1,1,1,1,1] &3

@ o.ub=3/6+1

0
0
0
1
0
0.lb = 21 .

0
0
: O O
1
1
1

O O B B B R

15t iteration G
S=[11111111111] p.id=[1,1,1,1,1,1]
p.id=[1,1,1,1,1,1] p.ub<— 1/6+2A
Q={} A p.lb— 3\

\ Update the bound of p
p.ub< 1/6+2A

leaf p.lb< 3\

[1,16},1,0,2] [0;0593\0'1'1] [0,0,0,1,0,1] [1,1,1,0,1,0]
p.u _-1}\/6"' p.lb-_7\ p.ub=A p.ub=1/6+\
p.lb=2 p.lo= p.lb=A p.lb=2A

— —

ub_sum=1/6+2A ub_sum=1/6+2\
Ib_sum=3A _
Ib_sum=3A

v



A=0.1 Y

Initialization:

Root problemp [1,1,1,1,1,1]
Q={[1,1,1,1,1,1]}
G

0.3
p.id=[1,1,1,1,1,1] &3 £

0
0
0
1
0
1

0
0
0 O O 3
1
1
1

O O B B B R

@ o.ub=3/6+1
p.lb=2A

15t iteration G
S=[11111111111] p.id=[1,1,1,1,1,1]
p.id=[1,1,1,1,1,1] p.ub<— 1/6+2A
Q={} A p.lb— 3\

\ Update Queue! Let’s enqueue

subproblems!
leaf

[1,16},1,0,2] [0;0593\0'1'1] [0,0,0,1,0,1] [1,1,1,0,1,0]
p.u _-1}\/6"' p.lb-_7\ p.ub=A p.ub=1/6+\
p.lb=2 p.lo= p.lb=A p.lb=2A

— —

ub_sum=1/6+2A ub_sum=1/6+2\
Ib_sum=3A _
Ib_sum=3A

v



A=0.1

Initialization:

Root problemp [1,1,1,1,1,1]
Q={[1,1,1,1,1,1]}

G

p.id=[1,1,1,1,1,1]

@ o.ub=3/6+1
p.lb=2A

15t iteration G
S=[11111111111] p.id=[1,1,1,1,1,1]
p.id=[1,1,1,1,1,1] p.ub<— 1/6+2A
Q={} A p.lb— 3\

leaf

[1,1,1,1,0,0] [0,0,0,0,1,1]

1,1,1,0,1,0
p.ub=1/6+A p.ub=A |[:>.ub=1/6+7\]
p.Ib=2A p.Ib=A p.Ib=2A

ub_sum=1/6+2A
Ib_sum=3A

ub_sum=1/6+2A
Ib_sum=3A

Y

Ib_sum < ub_sum
and Ib_sum <= p.ub?

Update Queue! Let’s enqueue
subproblems!

Conditions are satisfied.
Engueue this pair of
subproblems.

Q=1{[11,1,1,0,0], [0,0,0,0,1,1]}

1 0 0 ‘

1 0 0 O

1 0 0 O Q &3

1 1 1 0.3 3 3

0 0 1 06
0 1 1

f1



A=0.1

Initialization:

Root problemp [1,1,1,1,1,1]
Q={[1,1,1,1,1,1]}

G

p.id=[1,1,1,1,1,1]

@ o.ub=3/6+1
p.lb=2A

1%t iteration
s=[1,1,1,1,1,1]
p.id=[1,1,1,1,1,1]
Q={[1,1,1,1,0,0],

[0,0,0,0,1,1]}
[1,1,1,1,0,0] [0,0,0,0,1,1]
p.ub=1/6+A p.ub=A
p.Ib=2A p.lb=A

WJ

ub_sum=1/6+2A
Ib_sum=3A

[0,0,0,1,0,1]

p.ub=A
p.lb=A

p.id=[1,1,1,1,1,1]
p.ub<— 1/6+2A
A\ p.lb— 3\

ub_sum=1/6+2A
Ib_sum=3A

Y

Ib_sum < ub_sum
and Ib_sum <= p.ub?

Update Queue! Let’s enqueue
subproblems!

Conditions are satisfied.
Engueue this pair of
subproblems.

Q=1{[1,1,1,1,0,0], [0,0,0,0,1,1],
[0,0,0,1,0,1], [1,1,1,0,1,01}

1 0 0 ‘

1 0 0 O

1 0 0 O Q &3

1 1 1 0.3 3 3

0 0 1 06
0 1 1

f1



A=0.1

Initialization:

Root problemp [1,1,1,1,1,1]
Q={[1,1,1,1,1,1]}

G

p.id=[1,1,1,1,1,1]

@ o.ub=3/6+1
p.lb=2A

1%t iteration G
s=[1,1,1,1,1,1]

p.id=[1,1,1,1,1,1]
Q={[1,1,1,1,0,0],

p.id=[1,1,1,1,1,1]
p.ub<— 1/6+2A
p.lb< 3A

[0,0,0,0,1,1],

[0,0,0,1,0,1],

[1,1,1,0,1,0]}
[1,1,1,1,0,0] [0,0,9,0,1,1] [0,0,0,1,0,1] [1,1,1,0,1,0]
p.ub=1/6+A p.ub_—7\ p.ub=A p.ub=1/6+A
p.Ib=2\ p.Ib=A 0.lb=A p.Ib=2\

WJ

ub_sum=1/6+2A
Ib_sum=3A

WJ

ub_sum=1/6+2A
Ib_sum=3A

EYECTETE

Update Queue! Let’s enqueue
subproblems!

Q=1{[1,1,1,1,0,0], [0,0,0,0,1,1],
[0,0,0,1,0,1], [1,1,1,0,1,01}

Jump back to check the while
loop condition.

1 0 0 ‘

1 0 0 O

1 0 0 O Q &3

1 1 1 0.3 3 3

0 0 1 06
0 1 1

f1



A=0.1 Y

Q = {[1I1I1I1IOIO]I [0,0,0,0,l,l], [Ololollloll]l
[1I1I1IOI1IO]}

29 jteration
s=[1,1,1,1,0,0]
p.id=[1,1,1,1,0,0]
Q={[0,0,0,0,1,1],
[0,0,0,1,0,1],
[1,1,1,0,1,0]}

0
0
0
1
0
1

O O B kB B

0
0
0
1
1
1

0.3

v

f1



A=0.1
Q=1{[1,1,1,1,0,0], [0,0,0,0,1,1], [0,0,0,1,0,1],
[1,1,1,0,1,0]}

2"d jteration G
s=[1,1,1,1,0,0]

p.id=[1,1,1,1,0,0]
Q={[0,0,0,0,1,1],

p.id=[1,1,1,1,1,1]
p.ub<— 1/6+2A
p.lb— 3A

[0,0,0,1,0,1],
[11 11 1IO, 1,0]}
leaf
[1,1,1,1,0,0]
p.ub=1/6+A
p.Ib=2A
[oxﬁ?{xl,ll 000101  [111,0,10]
E.Iub—_x p.ub=A p.ub=1/6+A

p.lb=A p.lb=2\

Y

O O B B B R

0
0
0
1
0
1

0
0
0
1
1
1

0.3

v

f1



A=0.1
Q=1{[1,1,11,0,0], [0,0,0,0,1,1], [0,0,0,1,0,1],
[1,1,1,0,1,0]}

2"d jteration G
s=[1,1,1,1,0,0]

p.id=[1,1,1,1,0,0]
Q={[0,0,0,0,1,1],

p.id=[1,1,1,1,1,1]
p.ub<— 1/6+2A
p.lb— 3A

[0,0,0,1,0,1],
[1,1,1,0,1,0]}
leaf
[1I 1[ 1[ 1IOIO]
p.ub=1/6+A
p.lb=2A
b=\ [0,0,0,1,0,1] (1,1,1,0,1,0]
p'lub_;\ o.ub=A 0.ub=1/6+\
p-1b= 0.Ib=A 0.lb=2A
leaf
[0,0,0,1,0,0] (1,1,1,0,0,0]
p.ub=A p.ub=A

p.lb=A p.lb=A

Y

O O B B B R

0
0
0
1
0
1

0
0
0
1
1
1

0.3

v

f1



A=0.1
Q=1{[1,1,11,0,0], [0,0,0,0,1,1], [0,0,0,1,0,1],
[1,1,1,0,1,0]}

2"d jteration G
s=[1,1,1,1,0,0]

p.id=[1,1,1,1,0,0]
Q={[0,0,0,0,1,1],

p.id=[1,1,1,1,1,1]
p.ub<— 1/6+2A
p.lb— 3A

[0,0,0,1,0,1],
[1,1,1,0,1,0]}
leaf
[1I 1[ 1[ 1IOIO]
p.ub=1/6+A
p.lb=2A
b=\ [0,0,0,1,0,1] (1,1,1,0,1,0]
p'lub_;\ o.ub=A 0.ub=1/6+\
p-1b= 0.Ib=A 0.lb=2A
leaf
[0,0,0,1,0,0] (1,1,1,0,0,0]
p.ub=A p.ub=A
p.lb=A p.lb=A
ub_sum=2A

Ib_sum=2A

Y

O O B B B R

0
0
0
1
0
1

0
0
0
1
1
1

0.3

v

f1



A=0.1

Q=1{[1,1,11,0,0], [0,0,0,0,1,1], [0,0,0,1,0,1],

[1,1,1,0,1,0]}

29 jteration

s=[1,1,1,1,0,0]
p.id=[1,1,1,1,0,0]
Q={[0,0,0,0,1,1],
[0,0,0,1,0,1],
[1,1,1,0,1,0]}

leaf
[1I 1I 1I 1IOIO]

p.ub=1/6+A
p.lb=2A

leaf
[0,0,0,1,0,0] [1,1,1,0,0,0]
p.ub=A p.ub=A
p.lb=A p.lb=A
ub_sum=2A

Ib_sum=2A

G

p.id=[1,1,1,1,1,1]
p.ub<— 1/6+2A
p.lb<— 3A

O O B B B R

b=\ [0,0,0,1,0,1] [1,1,1,0,1,0]
p'lub_;\ o.ub=A 0.ub=1/6+\
p-1b= 0.Ib=A 0.lb=2A

Update the bound of the parent problem
p.ub< 2A
p.lb<— 2A

0
0
0
1
0
1

0
0
0
1
1
1

Y

0.3

v

f1



A=0.1
Q=1{[1,1,11,0,0], [0,0,0,0,1,1], [0,0,0,1,0,1],
[1,1,1,0,1,0]}

29 jteration
s=[1,1,1,1,0,0]
p.id=[1,1,1,1,0,0]
Q={[0,0,0,0,1,1],

[0,0,0,1,0,1],
[1,1,1,0,1,0]} split on
<0.6
leaf )
>=0.6
o.lb~ 0,0,0,0,1,1]
2%0.3 p.Ub=7\
. p.lb=A
leaf f2<0.3 >=0.3
[0,0,0,1,0,0] [1,1,1,0,0,0]
p.ub=A p.ub=A
p.lb=A p.lb=A

ub_sum=2A
Ib_sum=2A

Y

G

p.id=[1,1,1,1,1,1]
p.ub<— 1/6+2A
p.lb<— 3A

O O B B B R

split on
f2<0.3

f2<0.3 =0.3

[0,0,0,1,0,1] (1,1,1,0,1,0]
p.ub=A p.ub=1/6+A
p.lb=A p.lb=2A

Update the bound of the parent problem
p.ub< 2A
p.lb<— 2A

0
0
0
1
0
1

0
0
0
1
1
1

0.3

v

f1



A=0.1
Q=1{[1,1,11,0,0], [0,0,0,0,1,1], [0,0,0,1,0,1],
[1,1,1,0,1,0]}

29 jteration
s=[1,1,1,1,0,0]
p.id=[1,1,1,1,0,0]
Q={[0,0,0,0,1,1],

[0,0,0,1,0,1],
[1,1,1,0,1,0]} split on
<0.6
leaf )
>=0.6
o.lb~ 0,0,0,0,1,1]
2%0.3 p.Ub=7\
. p.lb=A
leaf f2<0.3 >=0.3
[0,0,0,1,0,0] [1,1,1,0,0,0]
p.ub=A p.ub=A
p.lb=A p.lb=A

ub_sum=2A
Ib_sum=2A

Y

G

p.id=[1,1,1,1,1,1]
p.ub<— 1/6+2A
p.lb<— 3A

O O B B B R

split on
f2<0.3

f2<0.3 =0.3

[0,0,0,1,0,1] (1,1,1,0,1,0]
p.ub=A p.ub=1/6+A
p.lb=A p.lb=2A

Update the bound of the parent problem
p.ub< 2A
p.lb<— 2A

0
0
0
1
0
1

Since the problem is

0.3

0
0
0
1
1
1

updated, we need to
propagate this

information to its
parents

v

f1



A=0.1
Q=1{[1,1,11,0,0], [0,0,0,0,1,1], [0,0,0,1,0,1],
[1,1,1,0,1,0]}

29 jteration
s=[1,1,1,1,0,0]
p.id=[1,1,1,1,0,0]
Q={[0,0,0,0,1,1],

[0,0,0,1,0,1],
[1,1,1,0,1,0]} split on
<0.6
leaf )
>=0.6
o.lb~ 0,0,0,0,1,1]
2%0.3 p.Ub=7\
. p.lb=A
leaf f2<0.3 >=0.3
[0,0,0,1,0,0] [1,1,1,0,0,0]
p.ub=A p.ub=A
p.lb=A p.lb=A

ub_sum=2A
Ib_sum=2A

Y

G

p.id=[1,1,1,1,1,1]
p.ub<— 1/6+2A
p.lb<— 3A

O O B B B R

split on
f2<0.3

f2<0.3 =0.3

[0,0,0,1,0,1] (1,1,1,0,1,0]
p.ub=A p.ub=1/6+A
p.lb=A p.lb=2A

Update the bound of the parent problem
p.ub< 2A
p.lb<— 2A

0
0
0
1
0
1

0
0
0
1
1
1

0.3 3 3

Update Queue! Let’s enqueue
its parents!

Q=1{[111,1,11],[0,0,0,0,1,1],
[0,0,0,1,0,1], [1,1,1,0,1,01}

v

f1



A=0.1
Q={[1,1,1,1,1,1], [0,0,0,0,1,1], [0,0,0,1,0,1],
[1,1,1,0,1,0]}

29 jteration

s=[1,1,1,1,0,0]
p.id=[1,1,1,1,0,0]
Q={[1,1,1,1,1,1],[0,0,0,0,1,1],
[0,0,0,1,0,1], [1,1,1,0,1,0]}

split on
<0.6
>=0.6
lo— 20~ =
p n [0,0,0,0,1,1]
2%0.3 p.Ub=7\
. p.lb=A
f2<03 >=0.3
leaf
[0,0,0,1,0,0] [1,1,1,0,0,0]
p.ub=A p.ub=A
p.lb=A p.lb=A

ub_sum=2A
Ib_sum=2A

Y

G

p.id=[1,1,1,1,1,1]
p.ub<— 1/6+2A
p.lb<— 3A

O O B B B R

split on
f2<0.3

f2<0.3 =0.3

[0,0,0,1,0,1] (1,1,1,0,1,0]
p.ub=A p.ub=1/6+A
p.lb=A p.lb=2A

Update the bound of the parent problem
p.ub< 2A
p.lb<— 2A

0
0
0
1
0
1

0
0
0
1
1
1

0.3 3 3

Since the upper and lower of
p is equal, this problem is
solved. We jump back to the
while loop.

v

f1



A=0.1
Q={[1,1,1,1,1,1], [0,0,0,0,1,1], [0,0,0,1,0,1],
[1,1,1,0,1,0]}

3rd jteration G
s=[1,1,1,1,1,1]
p.id=[1,1,1,1,1,1]
Q={[0,0,0,0,1,1], [0,0,0,1,0,1],
[1,1,1,0,1,0]}

p.id=[1,1,1,1,1,1]
p.ub<— 1/6+2A
p.lb— 3A

leaf

[1I 1[ 1[ 1IOIO]
p.ub<— 2A

b=\ [0,0,0,1,0,1] [1,1,1,0,1,0]
p'lub_;\ o.ub=A 0.ub=1/6+\
p-1b= 0.Ib=A 0.lb=2A
leaf
[0,0,0,1,0,0] [1,1,1,0,0,0]
p.ub=A p.ub=A

p.lb=A p.lb=A

Y

O O B B B R

0
0
0
1
0
1

0
0
0
1
1
1

0.3

v

f1



N 0

Q={[1,1,1,1,1,1], [0,0,0,0,1,1], [0,0,0,1,0,1],

1 0 0
1,1,1,0,1
[I 7 IOI IO]} 1 0 0
1 0 0
3rd jteration G 1 1 1 03
s=[1,1,1,1,1,1] | :
p.id=[1,1,1,1,1,1] p.id=[1,1,1,1,1,1] 0 0 1
Q={[0,0,0,0,1,1], [0,0,0,1,0,1], e o 0 . )
[1,1,1,0,1,0]} . S\
split on split on
<0.6 f2<0.3
leaf ) )
(1,1,1,1,00] <06 f1>=0.6 £2<0.3 =0.3
p.ub<— 2A *
p.lb<— 2A
pliton 10,2004, 000101  [111010]
f2<0.3 p'lub_;\ p.ub=A p.ub=1/6+\
O P-4 p.Ib=A p.lb=2A
leaf f2<0.3 >=0.3
ub_sum=3A
Ib_sum=3A
[0,0,0,1,0,0] (1,1,1,0,0,0]
p.ub=A p.ub=A

p.lb=A p.lb=A

v



A=0.1

Y

Q={[1,1,1,1,1,1], [0,0,0,0,1,1], [0,0,0,1,0,1], 1 . . i
[1,1,1,0,1,0]} X . . 5
1 0 0
3rd jteration G X 1 1 0.3 O O &3
s=[1,1,1,1,1,1] _ ' & &3 R
p.id=[1,1,1,1,1,1] p-ld;[l,ll,/léi,zl},\ll 0 0 1 06
Qz{[olololollll]l [Ololollloll]l n Elub‘_ 3\ 0 1 1
[1,1,2,0,1,0} —(@)"
split on split on
<0.6 f2<0.3
leaf .
(1,1,1,1,00 [A<06 fl>=06
p-IUbb‘_ 22)\7\ Update the bound of p
P plit’on [0,0,0,0,1,1] p.ub<— 3A
£2<0.3 p-ub=A p.lb< 3A
. p.lb=A
f2<0.3 =0.3
leaf g ub sum=3\ ub_sum=1/6+2\
Ib_sum=3A Ib_sum=3A
[0,0,0,1,0,0] (1,1,1,0,0,0]
p.ub=A p.ub=A
p.lb=A p.lb=A

f1



A=0.1

Y

Q={1,1,1,1,1,1], [0,0,0,0,1,1], [0,0,0,1,0,1], . 0 0 i
[1,1,1,0,1,0]} . 0 0 O
1 0 0
31 jteration G . . . 03 O O &
s=[1,1,1,1,1,1] : ' &3 &3 R
p.id=[1,1,1,1,1,1] p.id=[1,1,1,1,1,1] 0 0 1 06
Q={[0,0,0,0,1,1], [0,0,0,1,0,1], pub= 2 g ! !
[1,1,1,0,1,0]} ‘ , '
split on split on
<0.6
leaf .
(1,1,1,1,00] <06 f1>=06
p.Iubb<— 2‘7}\7\ Update the bound of p
p.lb— -
plit/on [0,0,0,0,1,1] 11,1,0,1,0] p'lubb« 33;\
f2<0.3 F’-lubb_;* _ p.ub=1/6+A P
O p-10= p.lb=2A
f2<0.3 =0.3
leaf g ub sum=3\ ub_sum=1/6+2A
Ib_sum=3A Ib_sum=3A
[0,0,0,1,0,0] [1,1,1,0,0,0]
p.ub=\ p.ub=A
o.Ib=A p.Ib=A

f1



A=0.1

Q={[1,1,1,1,1,1], [0,0,0,0,1,1], [0,0,0,1,0,1],

[1I 1’ 1’

0,1,0]}

3rd jteration
s=[1,1,1,1,1,1]
p.id=[1,1,1,1,1,1]
Q={[0,0,0,0,1,1], [0,0,0,1,0,1],

[1I 1’ 1’

leaf

[0,0,0,1,0,0]
p.ub=A
p.lb=A

0,1,0]}

leaf

[1,1,1,1,0,0] 0
p.ub<— 2A
p.lb<— 2A

plit'on
f2<0.3

f2<0.3 >=0.3

[1,1,1,0,0,0]
p.ub=A
p.lb=A

split on
<0.6

[OI ,IOIOI 111]
p.ub=A
p.lh=A

ub_sum=3A
Ib_sum=3A

O

p.id=[1,1,1,1,1,1]
p.ub< 3A
n.lb<— 3A

split on

ub_sum=1/6+2\
Ib_sum=3A

Y

O O B B B R

0
0
0
1
0
1

0
0
0
1
1
1

O
O O &3
0.3 3 3 i
0.6

Since the lower and upper
bounds are equal, jump
back to the while
condition.

f1



A=0.1
Q={[1,1,1,1,1,1], [0,0,0,0,1,1], [0,0,0,1,0,1],
[1,1,1,0,1,0]}

4t jteration G
While condition is violated.
We are done for searching.

split on split on
<0.6 f2<0.3
leaf O
(1,11,1,00] [As0-6 f1>=0.6
p.ub< 2A
db< 2A
i pliton [0,0,0,0,1,1]
f2<0.3 p.ub=A
. p.|b=A
leaf f2<0.3 >=0.3
ub_sum=3A
Ib_sum=3A
[0,0,0,1,0,0] [1,1,1,0,0,0]
p-sz}\ p,ub:)\

o.lb=A p.Ib=A

p.id=[1,1,1,1,1,1]
p.ub< 3A

f’ p.lb< 3A
Nt

ub_sum=1/6+2\
Ib_sum=3A

O O B B B R

0
0
0
1
0
1

0
0
0
1
1
1

Y

0.3

v

f1



A=0.1
Q{[0,0,0,1,0,1], [1,1,1,0,1,0]}

G

p.id=[1,1,1,1,1,1]
p.ub< 3A

One optimal tree!

p.lubb_=7\7\ p.ub=\A p.ub=1/6+\
p-B= o.lb=A p.1b=2\
leaf
[0,0,0,1,0,0] (1,1,1,0,0,0]
p.ub=A p.ub=A

p.lb— 3A

lit on

leaf

[1I 1[ 1[ 1IOIO]
p.ub<— 2A

[OIOIOIOI 111]

p.lb=A p.lb=A

[0,0,0,1,0,1] [1,1,1,0,1,0]

Y

O O r Rr R R

0
0
0
1
0
1

0 A
0 O
0 O O 3
1 0.3
&3 &3 N

1 0.6 .
1

f1<0.6

ty/\glse
f2<0.3 1
0

f1
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