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p
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u
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om
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S
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o
m
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u
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“C
lassical”

view
(pre-1953):

language
consists

of
sentences

that
are

true/false
(cf.

logic)

“M
odern”

view
(p

ost-1953):
language

is
a

form
of

action

W
ittgenstein

(1953)
P

h
ilo

so
p
h
ic

a
l
In

v
e
stig

a
tio

n
s

A
ustin

(1962)
H

o
w

to
D

o
T

h
in

g
s

w
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W
o
r
d
s

S
earle

(1969)
S
p
e
e
c
h

A
c
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W
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C
h
a
p
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language
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“M
odern”

view
(p
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language

is
a
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of

action

W
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P

h
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p
h
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l
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v
e
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a
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A
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H

o
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D
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h
in
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w
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W
o
r
d
s

S
earle

(1969)
S
p
e
e
c
h

A
c
ts

W
hy?

C
h
a
p
te
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2
2
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a
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“C
lassical”

view
(pre-1953):

language
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of
sentences

that
are

true/false
(cf.

logic)

“M
odern”

view
(p

ost-1953):
language

is
a

form
of

action

W
ittgenstein

(1953)
P

h
ilo

so
p
h
ic

a
l
In

v
e
stig

a
tio

n
s

A
ustin
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H

o
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to
D

o
T

h
in

g
s

w
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W
o
r
d
s

S
earle

(1969)
S
p
e
e
c
h

A
c
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W
hy?

C
h
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“C
lassical”

view
(pre-1953):

language
consists

of
sentences

that
are

true/false
(cf.

logic)

“M
odern”

view
(p

ost-1953):
language

is
a

form
of

action

W
ittgenstein
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P

h
ilo

so
p
h
ic

a
l
In

v
e
stig

a
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n
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A
ustin

(1962)
H

o
w

to
D

o
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h
in

g
s

w
ith

W
o
r
d
s

S
earle

(1969)
S
p
e
e
c
h

A
c
ts

W
hy?

T
o

c
h
a
n
g
e

th
e

a
c
tio

n
s

o
f
o
th

e
r

a
g
e
n
ts

C
h
a
p
te

r
2
2
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S
p
e
e
ch

a
c
ts

S
IT

U
A

T
IO

N

S
p

eaker
U

tteran
ce

H
earer

S
p
eech

acts
achieve

the
sp

eaker’s
goals:

In
fo

r
m

“T
here’s

a
pit

in
front

of
you”

Q
u
e
r
y

“C
an

you
see

the
gold?”

C
o
m

m
a
n
d

“P
ick

it
up”

P
r
o
m

ise
“I’ll

share
the

gold
w

ith
you”

A
c
k
n
o
w

le
d
g
e

“O
K

”

S
p
eech

act
planning

requires
know

ledge
of

–
S
ituation

–
S
em

antic
and

syntactic
conventions

–
H

earer’s
goals,

know
ledge

base,
and

rationality

C
h
a
p
te

r
2
2

7

S
ta

g
e
s

in
c
o
m

m
u
n
ic

a
tio

n
(in

fo
rm

in
g
)

In
te

n
tio

n
S

w
ants

to
inform

H
that

P

G
e
n
e
r
a
tio

n
S

selects
w
ords

W
to

express
P

in
context

C

S
y
n
th

e
sis

S
utters

w
ords

W

P
e
r
c
e
p
tio

n
H

p
erceives

W
′
in

context
C

′

A
n
a
ly

sis
H

infers
p
ossible

m
eanings

P
1 ,...P

n

D
isa

m
b
ig

u
a
tio

n
H

infers
intended

m
eaning

P
i

In
c
o
r
p
o
r
a
tio

n
H

incorp
orates

P
i
into

K
B

H
ow

could
this

go
w

rong?

C
h
a
p
te

r
2
2

8

S
ta

g
e
s

in
c
o
m

m
u
n
ic

a
tio

n
(in

fo
rm

in
g
)

In
te

n
tio

n
S

w
ants

to
inform

H
that

P

G
e
n
e
r
a
tio

n
S

selects
w
ords

W
to

express
P

in
context

C

S
y
n
th

e
sis

S
utters

w
ords

W

P
e
r
c
e
p
tio

n
H

p
erceives

W
′
in

context
C

′

A
n
a
ly

sis
H

infers
p
ossible

m
eanings

P
1 ,...P

n

D
isa

m
b
ig

u
a
tio

n
H

infers
intended

m
eaning

P
i

In
c
o
r
p
o
r
a
tio

n
H

incorp
orates

P
i
into

K
B

H
ow

could
this

go
w

rong?
–

Insincerity
(S

doesn’t
b
elieve

P
)

–
S
p
eech

w
reck

ignition
failure

–
A

m
biguous

utterance
–

D
iff

ering
understanding

of
current

context
( C

6=
C

′)

C
h
a
p
te

r
2
2

9

G
ra

m
m

a
r

V
ervet

m
onkeys,

antelop
es

etc.
use

isolated
sym

b
ols

for
sentences

⇒
restricted

set
of

com
m

unicable
prop

ositions,
no

generative
capacity

(C
hom

sky
(1957):

S
y
n
ta

c
tic

S
tr

u
c
tu

r
e
s)

G
ram

m
ar

sp
ecifi

es
the

com
p
ositional

structure
of

com
plex

m
essages

e.g.,
sp

eech
(linear),

text
(linear),

m
usic

(tw
o-dim

ensional)

A
form

al
language

is
a

set
of

strings
of

term
inal

sym
b
ols

E
ach

string
in

the
language

can
b
e

analyzed/generated
by

the
gram

m
ar

T
he

gram
m

ar
is

a
set

of
rew

rite
rules,

e.g.,

S
→

N
P

V
P

A
rticle

→
th

e
|

a
|

a
n
|

...

H
ere

S
is

the
sentence

sym
b
ol,

N
P

and
V

P
are

nonterm
inals

C
h
a
p
te

r
2
2

1
0

G
ra

m
m

a
r

ty
p
e
s

R
egular:

n
o
n
term

in
a
l
→

te
r
m

in
a
l[n

o
n
term

in
a
l]

S
→

a
S

S
→

Λ

C
ontext-free:

n
o
n
term

in
a
l
→

a
n
y
th

in
g

S
→

a
S

b

C
ontext-sensitive:

m
ore

nonterm
inals

on
right-hand

side

A
S
B

→
A

A
a
B
B

R
ecursively

enum
erable:

no
constraints

R
elated

to
P
ost

system
s

and
K

leene
system

s
of

rew
rite

rules

N
atural

languages
probably

context-free,
parsable

in
real

tim
e!

C
h
a
p
te

r
2
2

1
1

W
u
m

p
u
s

le
x
ic

o
n

N
o
u
n

→
s
te

n
c
h

|
b
r
e
e
z
e

|
g
litte

r
|

n
o
th

in
g

|
w

u
m

p
u

s
|

p
it

|
p
its

|
g
o
ld

|
e
a
s
t
|

...

V
erb

→
is

|
s
e
e

|
s
m

e
ll

|
s
h

o
o
t

|
f

e
e
l

|
s
tin

k
s

|
g
o

|
g
r
a
b

|
c
a
r
r
y

|
k
ill

|
tu

r
n
|

...

A
d
jective

→
r
ig

h
t

|
le

f
t

|
e
a
s
t

|
s
o
u

th
|

b
a
c
k

|
s
m

e
lly

|
...

A
d
verb

→
h

e
r
e

|
th

e
r
e

|
n

e
a
r
b
y

|
a
h

e
a
d

|
r
ig

h
t

|
le

f
t

|
e
a
s
t

|
s
o
u

th
|

b
a
c
k
|

...

P
ro

n
o
u
n

→
m

e
|

y
o
u

|
I

|
it

|
...

N
a
m

e
→

J
o
h

n
|

M
a
r
y
|

B
o
s
to

n
|

U
C

B
|

P
A

J
C

|
...

A
rticle

→
th

e
|

a
|

a
n
|

...

P
repo

sitio
n

→
to

|
in

|
o
n

|
n

e
a
r
|

...

C
o
n
ju

n
ctio

n
→

a
n

d
|

o
r

|
b
u

t
|

...

D
igit

→
0

|
1

|
2

|
3

|
4

|
5

|
6

|
7

|
8

|
9

D
ivided

into
closed

and
op

en
classes

C
h
a
p
te

r
2
2

1
2



W
u
m

p
u
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x
ic

o
n

N
o
u
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→
s
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n
c
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|
b
r
e
e
z
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|
g
litte
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n
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|
w

u
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|

p
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|
p
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|
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|
e
a
s
t
|

...

V
erb

→
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|
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|
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|
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r
n
|

...

A
d
jective

→
r
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|
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c
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|
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e
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|
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A
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verb

→
h

e
r
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|
th

e
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|
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e
a
r
b
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|
a
h

e
a
d

|
r
ig

h
t

|
le

f
t

|
e
a
s
t

|
s
o
u

th
|

b
a
c
k
|

...

P
ro

n
o
u
n

→
m

e
|

y
o
u

|
I

|
it

|
S

/
H

E
|

Y
′A

L
L

...

N
a
m

e
→

J
o
h

n
|

M
a
r
y
|

B
o
s
to

n
|

U
C

B
|

P
A

J
C

|
...

A
rticle

→
th

e
|

a
|

a
n
|

...

P
repo

sitio
n

→
to

|
in

|
o
n

|
n

e
a
r
|

...

C
o
n
ju

n
ctio

n
→

a
n

d
|

o
r

|
b
u

t
|

...

D
igit

→
0

|
1

|
2

|
3

|
4

|
5

|
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|
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|
8

|
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D
ivided

into
closed
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en
classes

C
h
a
p
te

r
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W
u
m

p
u
s

g
ra

m
m

a
r

S
→

N
P

V
P

I
+

feel
a

breeze
|

S
C

o
n
ju

n
ctio

n
S

I
feel

a
breeze

+
and

+
I
sm

ell
a

w
um

pus

N
P

→
P
ro

n
o
u
n

I
|

N
o
u
n

pits
|

A
rticle

N
o
u
n

the
+

w
um

pus
|

D
igit

D
igit

3
4

|
N

P
P
P

the
w

um
pus

+
to

the
east

|
N

P
R
elC

la
u
se

the
w

um
pus

+
that

is
sm

elly

V
P

→
V
erb

stinks
|

V
P

N
P

feel
+

a
breeze

|
V

P
A
d
jective

is
+

sm
elly

|
V

P
P
P

turn
+

to
the

east
|

V
P

A
d
verb

go
+

ahead

P
P

→
P
repo

sitio
n

N
P

to
+

the
east

R
elC

la
u
se

→
th

a
t
V

P
that

+
is

sm
elly

C
h
a
p
te

r
2
2

1
4

G
ra

m
m

a
tic

a
lity

ju
d
g
e
m

e
n
ts

F
orm

al
language

L
1

m
ay

diff
er

from
natural

language
L

2

L
1

L
2

false 
p

o
sitives

false 
n

eg
atives

A
djusting

L
1

to
agree

w
ith

L
2

is
a

learning
problem

!

*
the

gold
grab

the
w

um
pus

*
I
sm

ell
the

w
um

pus
the

gold
I
give

the
w

um
pus

the
gold

*
I
donate

the
w

um
pus

the
gold

Intersubjective
agreem

ent
som

ew
hat

reliable,
indep

endent
of

sem
antics!

R
eal

gram
m

ars
10–500

pages,
insuffi

cient
even

for
“prop

er”
E
nglish

C
h
a
p
te

r
2
2

1
5

P
a
rse

tre
e
s

E
xhibit

the
gram

m
atical

structure
of

a
sentence

I
sh

o
o

t
th

e
w

u
m

p
u

s

C
h
a
p
te

r
2
2

1
6

P
a
rse

tre
e
s

E
xhibit

the
gram

m
atical

structure
of

a
sentence

I
sh

o
o

t
th

e
w

u
m

p
u

s

P
ro

n
o

u
n

V
erb

A
rticle

N
o

u
n

C
h
a
p
te

r
2
2

1
7

P
a
rse

tre
e
s

E
xhibit

the
gram

m
atical

structure
of

a
sentence

I
sh

o
o

t
th

e
w

u
m

p
u

s

P
ro

n
o

u
n

V
erb

A
rticle

N
o

u
n

N
P

V
P

N
P

C
h
a
p
te

r
2
2

1
8



P
a
rse

tre
e
s

E
xhibit

the
gram

m
atical

structure
of

a
sentence

I
sh

o
o

t
th

e
w

u
m

p
u

s

P
ro

n
o

u
n

V
erb

A
rticle

N
o

u
n

N
P

V
P

N
P

V
P

C
h
a
p
te

r
2
2

1
9

P
a
rse

tre
e
s

E
xhibit

the
gram

m
atical

structure
of

a
sentence

I
sh

o
o

t
th

e
w

u
m

p
u

s

P
ro

n
o

u
n

V
erb

A
rticle

N
o

u
n

N
P

V
P

N
P

V
P

S

C
h
a
p
te

r
2
2

2
0

S
y
n
ta

x
in

N
L
P

M
ost

view
syntactic

structure
as

an
essential

step
tow

ards
m

eaning;
“M

ary
hit

John”
6=

“John
hit

M
ary”

“A
nd

since
I

w
as

not
inform

ed—
as

a
m

atter
of

fact,
since

I
did

not
know

that
there

w
ere

excess
funds

until
w
e,

ourselves,
in

that
checkup

after
the

w
hole

thing
blew

up,
and

that
w
as,

if
you’llrem

em
b
er,

that
w
as

the
incident

in
w

hich
the

attorney
general

cam
e

to
m

e
and

told
m

e
that

he
had

seen
a

m
em

o
that

indicated
that

there
w
ere

no
m

ore
funds.”

C
h
a
p
te

r
2
2

2
1

S
y
n
ta

x
in

N
L
P

M
ost

view
syntactic

structure
as

an
essential

step
tow

ards
m

eaning;
“M

ary
hit

John”
6=

“John
hit

M
ary”

“A
nd

since
I

w
as

not
inform

ed—
as

a
m

atter
of

fact,
since

I
did

not
know

that
there

w
ere

excess
funds

until
w
e,

ourselves,
in

that
checkup

after
the

w
hole

thing
blew

up,
and

that
w
as,

if
you’llrem

em
b
er,

that
w
as

the
incident

in
w

hich
the

attorney
general

cam
e

to
m

e
and

told
m

e
that

he
had

seen
a

m
em

o
that

indicated
that

there
w
ere

no
m

ore
funds.”

“W
ouldn’t

the
sentence

’I
w
ant

to
put

a
hyphen

b
etw

een
the

w
ords

F
ish

and
A

nd
and

A
nd

and
C
hips

in
m

y
F
ish-A

nd-C
hips

sign’
have

b
een

clearer
if

quotation
m

arks
had

b
een

placed
b
efore

F
ish,

and
b
etw

een
F
ish

and
and,

and
and

and
A

nd,
and

A
nd

and
and,

and
and

and
A

nd,
and

A
nd

and
and,

and
and

and
C
hips,

as
w
ell

as
after

C
hips?”

C
h
a
p
te

r
2
2

2
2

C
o
n
te

x
t-fre

e
p
a
rsin

g

B
ottom

-up
parsing

w
orks

by
replacing

any
substring

that
m

atches
R
H

S
of

a
rule

w
ith

the
rule’s

L
H

S

E
ffi

cient
algorithm

s
(e.g.,chart

parsing,S
ection

22.3)
O

(n
3)

for
context-free,

run
at

several
thousand

w
ords/sec

for
real

gram
m

ars

C
ontext-free

parsing
≡

B
oolean

m
atrix

m
ultiplication

(L
ee,

2002)
⇒

unlikely
to

fi
nd

faster
practical

algorithm
s

C
h
a
p
te

r
2
2

2
3

L
o
g
ic

a
l
g
ra

m
m

a
rs

B
N

F
notation

for
gram

m
ars

too
restrictive:

–
diffi

cult
to

add
“side

conditions”
(num

b
er

agreem
ent,

etc.)
–

diffi
cult

to
connect

syntax
to

sem
antics

Idea:
express

gram
m

ar
rules

as
logic

X
→

Y
Z

b
ecom

es
Y

(s
1 )
∧

Z
(s

2 )
⇒

X
(A

p
p
en

d
(s

1 ,s
2 ))

X
→

w
o
r
d

b
ecom

es
X

([“w
o
r
d
”])

X
→

Y
|

Z
b
ecom

es
Y

(s)
⇒

X
(s)

Z
(s)

⇒
X

(s)

H
ere,

X
(s)

m
eans

that
string

s
c
a
n

b
e

in
te

r
p
r
e
te

d
as

an
X

C
h
a
p
te

r
2
2

2
4



L
o
g
ic

a
l
g
ra

m
m

a
rs

c
o
n
td

.

N
ow

it’s
easy

to
augm

ent
the

rules

N
P

(s
1 )

∧
E

a
tsB

r
ea

k
f
a
st(R

ef
(s

1 ))
∧

V
P

(s
2 )

⇒
N

P
(A

p
p
en

d
(s

1 ,[“w
h

o
”],s

2 ))

N
P

(s
1 )

∧
N

u
m

ber(s
1 ,n

)
∧

V
P

(s
2 )
∧

N
u
m

ber(s
2 ,n

)

⇒
S

(A
p
p
en

d
(s

1 ,s
2 ))

P
arsing

is
reduced

to
logical

inference:
A

s
k

( K
B

,
S

([“I
”

“a
m

”
“a

”
“w

u
m

p
u

s
”]))

(C
an

add
extra

argum
ents

to
return

the
parse

structure,
sem

antics)

G
eneration

sim
ply

requires
a

query
w

ith
uninstantiated

variables:
A

s
k

(K
B

,
S

(x
))

If
w
e

add
argum

ents
to

nonterm
inals

to
construct

sentence
sem

antics,
N

L
P

generation
can

b
e

done
from

a
given

logical
sentence:

A
s
k

( K
B

,
S

(x
,A

t(R
o
bo

t,[1,1]))

C
h
a
p
te

r
2
2

2
5

R
e
a
l
la

n
g
u
a
g
e

R
eal

hum
an

languages
provide

m
any

problem
s

for
N

L
P
:

♦
am

biguity

♦
anaphora

♦
indexicality

♦
vagueness

♦
discourse

structure

♦
m

etonym
y

♦
m

etaphor

♦
noncom

p
ositionality

C
h
a
p
te

r
2
2

2
6

A
m

b
ig

u
ity

S
quad

helps
dog

bite
victim

C
h
a
p
te

r
2
2

2
7

A
m

b
ig

u
ity

S
quad

helps
dog

bite
victim

H
elicopter

p
ow

ered
by

hum
an

fl
ies

C
h
a
p
te

r
2
2

2
8

A
m

b
ig

u
ity

S
quad

helps
dog

bite
victim

H
elicopter

p
ow

ered
by

hum
an

fl
ies

A
m

erican
pushes

b
ottle

up
G

erm
ans

C
h
a
p
te

r
2
2

2
9

A
m

b
ig

u
ity

S
quad

helps
dog

bite
victim

H
elicopter

p
ow

ered
by

hum
an

fl
ies

A
m

erican
pushes

b
ottle

up
G

erm
ans

I
ate

spaghetti
w

ith
m

eatballs

C
h
a
p
te

r
2
2

3
0



A
m

b
ig

u
ity

S
quad

helps
dog

bite
victim

H
elicopter

p
ow

ered
by

hum
an

fl
ies

A
m

erican
pushes

b
ottle

up
G

erm
ans

I
ate

spaghetti
w

ith
m

eatballs
salad

C
h
a
p
te

r
2
2

3
1

A
m

b
ig

u
ity

S
quad

helps
dog

bite
victim

H
elicopter

p
ow

ered
by

hum
an

fl
ies

A
m

erican
pushes

b
ottle

up
G

erm
ans

I
ate

spaghetti
w

ith
m

eatballs
salad
abandon

C
h
a
p
te

r
2
2

3
2

A
m

b
ig

u
ity

S
quad

helps
dog

bite
victim

H
elicopter

p
ow

ered
by

hum
an

fl
ies

A
m

erican
pushes

b
ottle

up
G

erm
ans

I
ate

spaghetti
w

ith
m

eatballs
salad
abandon
a

fork

C
h
a
p
te

r
2
2

3
3

A
m

b
ig

u
ity

S
quad

helps
dog

bite
victim

H
elicopter

p
ow

ered
by

hum
an

fl
ies

A
m

erican
pushes

b
ottle

up
G

erm
ans

I
ate

spaghetti
w

ith
m

eatballs
salad
abandon
a

fork
a

friend

C
h
a
p
te

r
2
2

3
4

A
m

b
ig

u
ity

S
quad

helps
dog

bite
victim

H
elicopter

p
ow

ered
by

hum
an

fl
ies

A
m

erican
pushes

b
ottle

up
G

erm
ans

I
ate

spaghetti
w

ith
m

eatballs
salad
abandon
a

fork
a

friend

A
m

biguity
can

b
e

lexical
(p

olysem
y),

syntactic,
sem

antic,
referentialC

h
a
p
te

r
2
2

3
5

A
n
a
p
h
o
ra

U
sing

pronouns
to

refer
back

to
entities

already
introduced

in
the

text

A
fter

M
ary

prop
osed

to
John,

th
e
y

found
a

preacher
and

got
m

arried.

C
h
a
p
te

r
2
2

3
6



A
n
a
p
h
o
ra

U
sing

pronouns
to

refer
back

to
entities

already
introduced

in
the

text

A
fter

M
ary

prop
osed

to
John,

th
e
y

found
a

preacher
and

got
m

arried.

F
or

the
honeym

oon,
th

e
y

w
ent

to
H

aw
aii

C
h
a
p
te

r
2
2

3
7

A
n
a
p
h
o
ra

U
sing

pronouns
to

refer
back

to
entities

already
introduced

in
the

text

A
fter

M
ary

prop
osed

to
John,

th
e
y

found
a

preacher
and

got
m

arried.

F
or

the
honeym

oon,
th

e
y

w
ent

to
H

aw
aii

M
ary

saw
a

ring
through

the
w

indow
and

asked
John

for
it

C
h
a
p
te

r
2
2

3
8

A
n
a
p
h
o
ra

U
sing

pronouns
to

refer
back

to
entities

already
introduced

in
the

text

A
fter

M
ary

prop
osed

to
John,

th
e
y

found
a

preacher
and

got
m

arried.

F
or

the
honeym

oon,
th

e
y

w
ent

to
H

aw
aii

M
ary

saw
a

ring
through

the
w

indow
and

asked
John

for
it

M
ary

threw
a

rock
at

the
w

indow
and

broke
it

C
h
a
p
te

r
2
2

3
9

In
d
e
x
ic

a
lity

Indexical
sentences

refer
to

utterance
situation

(place,
tim

e,
S
/H

,
etc.)

I
a
m

over
h
e
r
e

W
hy

did
y
o
u

do
th

a
t?

C
h
a
p
te

r
2
2

4
0

M
e
to

n
y
m

y

U
sing

one
noun

phrase
to

stand
for

another

I’ve
read

S
h
a
k
e
sp

e
a
r
e

C
h
r
y
sle

r
announced

record
profi

ts

T
he

h
a
m

sa
n
d
w

ic
h

on
T
able

4
w
ants

another
b
eer

C
h
a
p
te

r
2
2

4
1

M
e
ta

p
h
o
r

“N
on-literal”

usage
of

w
ords

and
phrases,

often
system

atic:

I’ve
tried

killing
the

process
but

it
w
on’t

die.
Its

parent
keeps

it
alive.

C
h
a
p
te

r
2
2

4
2



N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

C
h
a
p
te

r
2
2

4
3

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

C
h
a
p
te

r
2
2

4
4

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

C
h
a
p
te

r
2
2

4
5

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

C
h
a
p
te

r
2
2

4
6

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

brake
shoes

C
h
a
p
te

r
2
2

4
7

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

brake
shoes

red
b
ook

C
h
a
p
te

r
2
2

4
8



N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

brake
shoes

red
b
ook

red
p
en

C
h
a
p
te

r
2
2

4
9

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

brake
shoes

red
b
ook

red
p
en

red
hair

C
h
a
p
te

r
2
2

5
0

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

brake
shoes

red
b
ook

red
p
en

red
hair

red
herring

C
h
a
p
te

r
2
2

5
1

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

brake
shoes

red
b
ook

red
p
en

red
hair

red
herring

sm
all

m
oon

C
h
a
p
te

r
2
2

5
2

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

brake
shoes

red
b
ook

red
p
en

red
hair

red
herring

sm
all

m
oon

large
m

olecule

C
h
a
p
te

r
2
2

5
3

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

brake
shoes

red
b
ook

red
p
en

red
hair

red
herring

sm
all

m
oon

large
m

olecule
m

ere
child

C
h
a
p
te

r
2
2

5
4



N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

brake
shoes

red
b
ook

red
p
en

red
hair

red
herring

sm
all

m
oon

large
m

olecule
m

ere
child

alleged
m

urderer

C
h
a
p
te

r
2
2

5
5

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

brake
shoes

red
b
ook

red
p
en

red
hair

red
herring

sm
all

m
oon

large
m

olecule
m

ere
child

alleged
m

urderer
real

leather

C
h
a
p
te

r
2
2

5
6

N
o
n
c
o
m

p
o
sitio

n
a
lity

basketball
shoes

baby
shoes

alligator
shoes

designer
shoes

brake
shoes

red
b
ook

red
p
en

red
hair

red
herring

sm
all

m
oon

large
m

olecule
m

ere
child

alleged
m

urderer
real

leather
artifi

cial
grass

C
h
a
p
te

r
2
2

5
7


