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w
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i
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(
L
,
N
)
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k
e
s
 
a
 
l
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t
 
L
 
o
f
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d
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r
m
s
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a
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f
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h
e
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o
r
m
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o
d
(
N
a
m
e
,
W
e
i
g
h
t
,
C
a
l
o
r
i
e
s
)
.
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e
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y
 
N
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i
t
h
 
t
h
e
 
s
u
m
 
o
f
 
a
l
l
 
t
h
e
 
W
e
i
g
h
t
s
.

*
/

w
e
i
g
h
t
(
[
]
,
0
)
.

w
e
i
g
h
t
(
[
f
o
o
d
(
_
,
W
,
_
)
 
|
 
R
e
s
t
]
,
 
X
)
 
:
-

w
e
i
g
h
t
(
R
e
s
t
,
R
e
s
t
W
)
,

X
 
i
s
 
W
 
+

R
e
s
t
W
.

/
*

c
a
l
o
r
i
e
s
(
L
,
N
)
 
t
a
k
e
s
 
a
 
l
i
s
t
 
L
 
o
f
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d
 
t
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r
m
s
,
 
e
a
c
h

o
f
 
t
h
e
 
f
o
r
m
 
f
o
o
d
(
N
a
m
e
,
W
e
i
g
h
t
,
C
a
l
o
r
i
e
s
)
.
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t
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l
 
t
h
e
 
C
a
l
o
r
i
e
s
.
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a
l
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r
i
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[
]
,
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)
.
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o
r
i
e
s
(
[
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(
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,
_
,
C
)
 
|
 
R
e
s
t
]
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X
)
 
:
-
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(
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e
s
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)
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+
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*
s
u
b
s
e
q
(
X
,
Y
)
 
s
u
c
c
e
e
d
s
 
w
h
e
n
 
l
i
s
t
 
X
 
i
s
 
t
h
e
 
s
a
m
e
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s

l
i
s
t
 
Y
,
 
b
u
t
 
w
i
t
h
 
z
e
r
o
 
o
r
 
m
o
r
e
 
e
l
e
m
e
n
t
s
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m
i
t
t
e
d
.
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h
i
s
 
c
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n
 
b
e
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s
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d
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t
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n
s
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n
t
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a
t
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n
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.
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/

s
u
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s
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q
(
[
]
,
[
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)
.

s
u
b
s
e
q
(
[
I
t
e
m
 
|

R
e
s
t
X
]
,
 
[
I
t
e
m
 
|

R
e
s
t
Y
]
)
 
:
-

s
u
b
s
e
q
(
R
e
s
t
X
,
R
e
s
t
Y
)
.

s
u
b
s
e
q
(
X
,
 
[
_
 
|

R
e
s
t
Y
]
)
 
:
-

s
u
b
s
e
q
(
X
,
R
e
s
t
Y
)
.
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 s
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t i
s 

a 
co

py
 o

f 
th
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?
-

s
u
b
s
e
q
(
[
1
,
3
]
,
[
1
,
2
,
3
,
4
]
)
.

Y
e
s

?
-

s
u
b
s
e
q
(
X
,
[
1
,
2
,
3
]
)
.

X
 
=
 
[
1
,
 
2
,
 
3
]
 
;

X
 
=
 
[
1
,
 
2
]
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X
 
=
 
[
1
,
 
3
]
 
;

X
 
=
 
[
1
]
 
;

X
 
=
 
[
2
,
 
3
]
 
;

X
 
=
 
[
2
]
 
;

X
 
=
 
[
3
]
 
;
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=
 
[
]
 
;
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u
b
s
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q
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do
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e 

th
an

 ju
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*
k
n
a
p
s
a
c
k
D
e
c
i
s
i
o
n
(
P
a
n
t
r
y
,
C
a
p
a
c
i
t
y
,
G
o
a
l
,
K
n
a
p
s
a
c
k
)
 
t
a
k
e
s
 

a
 
l
i
s
t
 
P
a
n
t
r
y
 
o
f
 
f
o
o
d
 
t
e
r
m
s
,
 
a
 
p
o
s
i
t
i
v
e
 
n
u
m
b
e
r
 

C
a
p
a
c
i
t
y
,
 
a
n
d
 
a
 
p
o
s
i
t
i
v
e
 
n
u
m
b
e
r
 
G
o
a
l
.
 
 
W
e
 
u
n
i
f
y
 

K
n
a
p
s
a
c
k
 
w
i
t
h
 
a
 
s
u
b
s
e
q
u
e
n
c
e
 
o
f
 
P
a
n
t
r
y
 
r
e
p
r
e
s
e
n
t
i
n
g
 

a
 
k
n
a
p
s
a
c
k
 
w
i
t
h
 
t
o
t
a
l
 
c
a
l
o
r
i
e
s
 
>
=
 
g
o
a
l
,
 
s
u
b
j
e
c
t
 
t
o
 

t
h
e
 
c
o
n
s
t
r
a
i
n
t
 
t
h
a
t
 
t
h
e
 
t
o
t
a
l
 
w
e
i
g
h
t
 
i
s
 
=
<
 
C
a
p
a
c
i
t
y
.
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k
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e
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n
(
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n
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y
,
C
a
p
a
c
i
t
y
,
G
o
a
l
,
K
n
a
p
s
a
c
k
)
 
:
-

s
u
b
s
e
q
(
K
n
a
p
s
a
c
k
,
P
a
n
t
r
y
)
,

w
e
i
g
h
t
(
K
n
a
p
s
a
c
k
,
W
e
i
g
h
t
)
,

W
e
i
g
h
t
 
=
<
 
C
a
p
a
c
i
t
y
,

c
a
l
o
r
i
e
s
(
K
n
a
p
s
a
c
k
,
C
a
l
o
r
i
e
s
)
,

C
a
l
o
r
i
e
s
 
>
=
 
G
o
a
l
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(
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9
2
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f
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(
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,
4
5
0
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|
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(
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9
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|
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|
 
 
 
 
1
0
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X
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.
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(
p
a
s
t
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2
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4
5
0
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f
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7
0
0
)
]
 

Y
e
s



C
ha

pt
er

 T
w

en
ty

-T
w

o
M

od
er

n 
Pr

og
ra

m
m

in
g 

L
an

gu
ag

es
28

D
ec

is
io

n 
A

nd
 O

pt
im

iz
at

io
n

■
W

e 
so

lv
ed

 th
e 

kn
ap

sa
ck

de
ci

si
on

 p
ro

bl
em

■
W

ha
t w

e 
w

an
te

d 
to

 s
ol

ve
 w

as
 th

e 
kn

ap
sa

ck
 

op
ti

m
iz

at
io

n 
pr

ob
le

m

■
T

o 
do

 th
at

, w
e 

w
ill

 u
se

 a
no

th
er

 p
re

de
fi

ne
d 

pr
ed

ic
at

e:
 f
i
n
d
a
l
l



C
ha

pt
er

 T
w

en
ty

-T
w

o
M

od
er

n 
Pr

og
ra

m
m

in
g 

L
an

gu
ag

es
29

T
he

 f
i
n
d
a
l
l

Pr
ed

ic
at

e

■
f
i
n
d
a
l
l
(
X
,
G
o
a
l
,
L
)

–
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sh
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u
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s
e
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,
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)

■
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 li

st
 o
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i
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.
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 s
u
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e
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)
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-
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i
n
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a
l
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(
s
u
b
s
e
q
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X
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[
1
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)
,
s
u
b
s
e
q
(
X
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2
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L
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G
3
9
6
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u
b
s
e
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(
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[
1
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u
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e
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*
l
e
g
a
l
K
n
a
p
s
a
c
k
(
P
a
n
t
r
y
,
C
a
p
a
c
i
t
y
,
K
n
a
p
s
a
c
k
)
 
t
a
k
e
s
 
a
 
l
i
s
t
 

P
a
n
t
r
y
 
o
f
 
f
o
o
d
 
t
e
r
m
s
 
a
n
d
 
a
 
p
o
s
i
t
i
v
e
 
n
u
m
b
e
r
 
C
a
p
a
c
i
t
y
.
 
 

W
e
 
u
n
i
f
y
 
K
n
a
p
s
a
c
k
 
w
i
t
h
 
a
 
s
u
b
s
e
q
u
e
n
c
e
 
o
f
 
P
a
n
t
r
y
 
w
h
o
s
e
 

t
o
t
a
l
 
w
e
i
g
h
t
 
i
s
 
=
<
 
C
a
p
a
c
i
t
y
.

*
/

l
e
g
a
l
K
n
a
p
s
a
c
k
(
P
a
n
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r
y
,
C
a
p
a
c
i
t
y
,
K
n
a
p
s
a
c
k
)
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-

s
u
b
s
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(
K
n
a
p
s
a
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k
,
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a
n
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,
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i
g
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(
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a
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,
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)
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=
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C
a
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a
c
i
t
y
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*
m
a
x
C
a
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o
r
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e
s
(
L
i
s
t
,
R
e
s
u
l
t
)
 
t
a
k
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s
 
a
 
L
i
s
t
 
o
f
 
l
i
s
t
s
 
o
f
 

f
o
o
d
 
t
e
r
m
s
.
 
 
W
e
 
u
n
i
f
y
 
R
e
s
u
l
t
 
w
i
t
h
 
a
n
 
e
l
e
m
e
n
t
 
f
r
o
m
 
t
h
e
 

l
i
s
t
 
t
h
a
t
 
m
a
x
i
m
i
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e
s
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h
e
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o
t
a
l
 
c
a
l
o
r
i
e
s
.
 
 
W
e
 
u
s
e
 
a
 

h
e
l
p
e
r
 
p
r
e
d
i
c
a
t
e

m
a
x
C

t
h
a
t
 
t
a
k
e
s
 
f
o
u
r

p
a
r
a
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r
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e
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e
m
a
i
n
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n
g
 
l
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s
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l
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r
m
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h
e
 
b
e
s
t
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s
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f
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n
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r
e
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u
l
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.
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o
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.
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M
C
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R
e
s
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l
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)
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-
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a
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i
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i
r
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R
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e
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c
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