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äc

hu
ng

sk
oe

ffi
zi

en
t

•
D

er
M

as
se

na
bs

or
pt

io
ns

ko
ef

fiz
ie

nt
is

t
de

fin
ie

rt
al

s
de

r
lin

ea
re

Sc
hw

ä-
ch

un
gs

ko
ef

fiz
ie

nt
ge

te
ilt

du
rc

h
di

e
D

ic
ht

e
de

s
A

bs
or

be
rs

.
•

D
er

M
as

se
na

bs
or

pt
io

ns
ko

ef
fiz

ie
nt

w
ir

d
m

ei
st

in
de

rE
in

he
it

cm
2

g
an

ge
ge

be
n.



15
.7

G
as

ge
fü

llt
e

St
ra

hl
un

gs
de

te
kt

or
en

•
Z

u
de

n
ga

sg
ef

ül
lte

n
St

ra
hl

un
gs

de
te

kt
or

en
ge

hö
re

n
di

e
Io

ni
sa

tio
ns

ka
m

m
er

,d
er

Pr
op

or
tio

na
lz

äh
le

r
un

d
de

rG
ei

ge
r-

Z
äh

le
r

•
Si

e
ar

be
ite

n
au

fB
as

is
de

rv
on

de
re

in
fa

lle
nd

en
St

ra
hl

un
g

er
ze

ug
te

n
Io

ni
sa

-
tio

n
de

rG
as

at
om

e,
w

ob
ei

di
e

en
ts

te
he

nd
en

po
si

tiv
en

Io
ne

n
un

d
ne

ga
tiv

en
E

le
kt

ro
ne

n
an

de
n

E
le

kt
ro

de
n

ge
sa

m
m

el
tw

er
de

n
•

D
er

B
eg

ri
ff

Io
ne

np
aa

r
be

ze
ic

hn
et

ei
n

po
si

tiv
es

Io
n

zu
sa

m
m

en
m

it
ei

ne
m

E
le

kt
ro

n
•

D
ie

B
et

rie
bs

ei
ge

ns
ch

af
te

n
ei

ne
s

ga
sg

ef
ül

lte
n

D
et

ek
to

rs
hä

ng
en

en
ts

ch
ei

de
nd

vo
n

de
ra

ng
el

eg
te

n
G

le
ic

hs
pa

nn
un

g
ab

.
•

D
ie

A
us

ga
ng

ss
pa

nn
un

g
ei

ne
rI

on
is

at
io

ns
ka

m
m

er
ka

nn
au

fB
as

is
ih

re
rK

ap
a-

zi
tä

tb
er

ec
hn

et
w

er
de

n.
•

M
an

be
nö

tig
te

in
en

se
hr

pr
äz

is
en

V
er

st
är

ke
r

um
di

e
Sp

an
nu

ng
sp

ul
se

ei
ne

Io
ni

sa
tio

ns
ka

m
m

er
zu

m
es

se
n.

•
A

ls
Fü

llg
as

fü
re

in
e

Io
ni

sa
tio

ns
ka

m
m

er
be

nu
tz

tm
an

im
al

lg
em

ei
ne

n
L

uf
t.



•
Io

ni
sa

tio
ns

ka
m

m
er

n
w

er
de

n
üb

lic
he

rw
ei

se
ve

rw
en

de
tu

m
di

e
St

ra
hl

en
be

la
s-

tu
ng

(i
n

ei
ne

m
G

er
ät

na
m

en
s

D
os

im
et

er
)o

de
rd

ie
R

ad
io

ak
tiv

itä
t(

in
ei

ne
m

G
er

ät
na

m
en

s
D

os
is

ka
lib

ra
to

r)
zu

m
es

se
n.

•
D

ie
ge

sa
m

te
in

ei
ne

m
Pr

op
or

tio
na

lz
äh

le
rg

es
am

m
el

te
L

ad
un

g
ka

nn
bi

s
zu

10
00

m
al

so
gr

oß
w

ie
di

e
ur

sp
rü

ng
lic

h
du

rc
h

di
e

St
ra

hl
un

g
er

ze
ug

te
La

du
ng

se
in

.
•

D
ie

ur
sp

rü
ng

lic
he

Io
ni

sa
tio

n
du

rc
h

St
ra

hl
un

g
fü

hr
tz

u
ei

ne
m

vo
lls

tä
nd

ig
en

D
ur

ch
sc

hl
ag

in
ei

ne
m

G
ei

ge
rz

äh
le

r
•

D
as

G
as

in
ei

ne
m

G
ei

ge
rz

äh
le

ri
st

üb
lic

he
rw

ei
se

ei
n

E
de

lg
as

•
D

er
D

ur
ch

sc
hl

ag
de

s
G

ei
ge

rz
äh

le
rs

m
us

s
ge

st
op

pt
w

er
de

n
um

de
n

G
ei

ge
r-

zä
hl

er
fü

rd
as

nä
ch

st
e

Er
ei

gn
is

sc
ha

rf
zu

m
ac

he
n.

D
ie

s
be

ze
ic

hn
et

m
an

au
ch

al
s

L
ös

ch
en

de
s

G
ei

ge
rz

äh
le

rs
•

G
ei

ge
rz

äh
le

r
ha

be
n

ei
ne

To
tz

ei
t,

ei
ne

kl
ei

ne
Z

ei
ts

pa
nn

e
un

m
itt

el
ba

r
na

ch
de

m
D

ur
ch

br
uc

h
de

s
G

as
es

is
td

er
Z

äh
le

ri
na

kt
iv

.
•

D
ie

w
ah

re
Z

äh
lr

at
e

ka
nn

au
s

de
ra

bg
el

es
en

en
Z

äh
lr

at
e

m
itt

el
s

de
rT

ot
ze

it-
gl

ei
ch

un
g

be
st

im
m

tw
er

de
n.

•
D

ie
an

zu
le

ge
nd

e
G

le
ic

hs
pa

nn
un

g
m

us
s

so
rg

fä
lti

g
ge

w
äh

lt
w

er
de

n,
je

do
ch

si
nd

di
e

A
nf

or
de

ru
ng

en
an

di
e

St
ab

ili
tä

td
er

Sp
an

nu
ng

sq
ue

lle
ge

ri
ng

.



15
.8

Sz
in

til
la

tio
ns

zä
hl

er

•
N

iI(
Tl

)i
se

in
Sz

in
til

la
to

rk
ris

ta
ll,

de
rh

äu
fig

in
de

rN
uk

le
ar

m
ed

iz
in

ve
rw

en
de

t
w

ir
d.

•
D

er
K

ris
ta

ll
is

ta
n

ei
ne

Ph
ot

om
ul

tip
lie

r
R

öh
re

ge
ko

pp
el

t,
di

e
ei

ne
n

de
rv

on
de

rS
tra

hl
un

g
im

K
ris

ta
ll

de
po

ni
er

te
n

En
er

gi
e

pr
op

or
tio

na
le

n
Sp

an
nu

ng
sp

ul
s

er
ze

ug
t

•
M

an
be

nö
tig

te
in

en
se

hr
em

pfi
nd

lic
he

n
Ve

rs
tä

rk
er

um
di

es
e

Sp
an

nu
ng

sp
ul

se
zu

m
es

se
n

•
D

ie
A

m
pl

itu
de

de
rS

pa
nn

un
gs

pu
ls

e
hä

ng
td

av
on

ab
,w

ie
di

e
St

ra
hl

un
g

m
it

de
m

K
ri

st
al

lw
ec

hs
el

w
ir

kt
.D

ie
Pu

ls
hö

he
n

bi
ld

en
al

so
ei

n
Sp

ek
tr

um
de

ss
en

V
er

la
uf

vo
n

de
n

be
te

ili
gt

en
W

ec
hs

el
w

ir
ku

ng
sm

ec
ha

ni
sm

en
ab

hä
ng

t.
Fü

r
G

am
m

as
tra

hl
un

g
m

itt
le

re
rE

ne
rg

ie
w

ie
si

e
in

de
rn

uk
le

ar
m

ed
iz

in
is

ch
en

D
ia

-
gn

os
tik

am
Pa

tie
nt

en
an

ge
w

an
dt

w
ir

d,
si

nd
di

es
zu

m
B

ei
sp

ie
ld

er
C

om
pt

on
E

ff
ek

tu
nd

de
rp

ho
to

el
ek

tr
is

ch
e

E
ff

ek
t.

•
E

in
E

ne
rg

ie
sp

ek
tr

um
ei

ne
s

m
on

oe
ne

rg
et

is
ch

en
G

am
m

as
tr

ah
le

rs
m

itt
le

re
r

E
ne

rg
ie

be
st

eh
ta

us
ei

ne
m

Ph
ot

op
ea

k
un

d
ei

ne
m

C
om

pt
on

K
on

tin
uu

m
.



•
Pu

ls
hö

he
n

A
na

ly
se

w
ir

d
ve

rw
en

de
tu

m
nu

rS
pa

nn
un

gs
pu

ls
e,

de
re

n
A

m
pl

i-
tu

de
in

ne
rh

al
b

ei
ne

s
de

fin
ie

rt
en

In
te

rv
al

ls
lie

gt
,z

u
se

le
kt

ie
re

n.
•

E
in

Pu
ls

hö
he

na
na

ly
sa

to
r

be
st

eh
ta

us
ei

ne
m

L
ow

er
-L

ev
el

-D
is

kr
im

in
at

or
(d

ur
ch

de
n

nu
r

Pu
ls

e
gr

öß
er

al
s

se
in

ei
ng

es
te

llt
er

Sc
hw

el
lw

er
t

hi
nd

ur
ch

ko
m

m
en

)
un

d
ei

ne
m

U
pp

er
-L

ev
el

-D
is

kr
im

in
at

or
(d

ur
ch

de
n

nu
r

Pu
ls

e
kl

ei
ne

ra
ls

se
in

ei
ng

es
te

llt
er

Sc
hw

el
lw

er
th

in
du

rc
h

ko
m

m
en

)
•

M
an

er
hä

lt
so

ei
n

va
ria

bl
es

Fe
ns

te
rw

el
ch

es
m

an
be

lie
bi

g
au

fd
em

Sp
ek

tru
m

pl
at

zi
er

en
ka

nn
,w

en
n

m
an

es
zu

m
B

ei
sp

ie
lS

ch
ri

ttw
ei

se
ab

ta
st

en
m

öc
ht

e.
•

E
in

E
in

ka
na

la
na

ly
sa

to
r

(e
ng

l.
Si

ng
le

C
ha

nn
el

A
na

ly
se

r
SC

A
)b

es
te

ht
au

s
ei

ne
m

Pu
ls

hö
he

na
na

ly
sa

to
r

un
d

ei
ne

m
Z

äh
le

r
(e

ng
l.

Sc
al

er
)

od
er

ei
ne

m
R

at
em

et
er

.
•

Ei
n

M
eh

rk
an

al
an

al
ys

at
or

is
te

in
co

m
pu

te
rg

es
te

ue
rte

sG
er

ät
w

el
ch

es
D

at
en

in
m

eh
re

re
n

Fe
ns

te
rn

gl
ei

ch
ze

iti
g

au
fn

eh
m

en
ka

nn
.



15
.9

N
uk

le
ar

m
ed

iz
in

is
ch

e
A

bb
ild

un
gs

sy
st

em
e

•
E

in
e

G
am

m
ak

am
er

a
be

si
tz

te
in

en
N

I(
T

lK
ri

st
al

l)
m

it
gr

oß
en

(2
5-

40
cm

)
D

ur
ch

m
es

se
ru

nd
ei

ne
rD

ic
ke

vo
n

et
w

a
1

cm
.

•
D

er
K

ri
st

al
lw

ir
m

ei
st

vo
n

37
bi

s
91

Ph
ot

om
ul

tip
lie

rn
be

ob
ac

ht
et

.
•

D
ie

vo
n

de
n

Ph
ot

om
ul

tip
lie

rr
öh

re
n

er
ze

ug
te

n
Si

gn
al

e
w

er
de

n
vo

n
ei

ne
r

Po
si

tio
ns

el
ek

tr
on

ik
ve

ra
rb

ei
te

t,
w

el
ch

e
+/

-X
un

d
+/

-Y
Si

gn
al

e
er

ze
ug

t.
•

D
ie

se
Si

gn
al

e
w

er
de

n
su

m
m

ie
rt

un
d

er
ge

be
n

da
s

Z
Si

gn
al

w
el

ch
es

an
ei

ne
m

Pu
ls

hö
he

na
na

ly
sa

to
rw

ei
te

rg
el

ei
te

tw
ir

d.
•

D
ie

+/
-X

,+
/-

Y
un

d
da

s
di

sk
ri

m
in

ie
rt

e
(v

om
Pu

ls
hö

he
na

na
ly

sa
to

rv
er

ar
be

i-
te

te
)Z

Si
gn

al
w

er
de

n
im

C
om

pu
te

rd
ig

ita
lz

u
ei

ne
m

B
ild

ve
rr

ec
hn

et
•

E
in

K
ol

lim
at

or
w

ir
d

ve
rw

en
de

tu
m

di
e

rä
um

lic
he

A
ufl

ös
un

g
de

rG
am

m
a-

ka
m

er
a

zu
er

hö
he

n.
•

K
ol

lim
at

or
en

be
st

eh
en

im
al

lg
em

ei
ne

n
au

se
in

er
B

le
ip

la
tte

m
it

vi
el

en
kl

ei
ne

n
L

öc
he

rn
•

A
m

w
ei

te
st

en
ve

rw
en

de
tw

ir
d

de
rP

ar
al

le
llo

ch
ko

lli
m

at
or

•
D

as
am

be
st

en
au

flö
sb

ar
e

G
eb

ie
tl

ie
gt

un
m

itt
el

ba
rv

or
de

m
K

ol
lim

at
or



•
Pa

ra
lle

llo
ch

ko
lli

m
at

or
en

gi
bt

es
in

un
te

rs
ch

ie
dl

ic
he

n
D

ur
ch

m
es

se
rn

,L
oc

h-
lä

ng
en

,L
oc

hd
ur

ch
m

es
se

rn
un

d
W

an
ds

tä
rk

en
.D

ie
K

om
bi

na
tio

n
di

es
er

E
i-

ge
ns

ch
af

te
n

be
st

im
m

td
ie

Se
ns

iti
vi

tä
tu

nd
rä

um
lic

he
A

ufl
ös

un
g

de
rb

ild
ge

-
be

nd
en

Sy
st

em
e.

•
A

n
w

ei
te

re
K

ol
lim

at
or

ty
pe

n
gi

bt
es

so
lc

he
m

it
di

ve
rg

ie
re

nd
en

L
öc

he
rn

(w
el

ch
e

ve
rk

le
in

er
te

A
bb

ild
un

ge
n

er
ze

ug
en

),
so

lc
he

m
it

ko
nv

er
gi

er
en

de
n

L
öc

he
rn

(w
el

ch
e

ve
rg

rö
ße

rte
A

bb
ild

un
ge

n
er

ze
ug

en
)u

nd
Pi

nh
ol

e
K

ol
lim

a-
to

re
n

(w
el

ch
e

ve
rg

rö
ße

rt
e

ge
sp

ie
ge

lte
B

ild
er

er
ze

ug
en

).
•

K
on

ve
nt

io
ne

lle
B

ild
ge

be
nd

e
V

er
fa

hr
en

m
it

ei
ne

r
G

am
m

ak
am

er
a

w
er

de
n

au
ch

al
s

pl
an

ar
e

B
ild

ge
bu

ng
be

ze
ic

hn
et

,d
as

he
iß

tm
an

er
hä

lt
be

im
zw

ei
di

-
m

en
si

on
al

en
ab

bi
ld

en
ei

ne
s

dr
ei

di
m

en
si

on
al

en
O

bj
ek

ts
ei

ne
Ü

be
rl

ag
er

un
g

de
rd

re
id

im
en

si
on

al
en

D
et

ai
ls

un
d

da
m

it
ke

in
e

Ti
ef

en
in

fo
rm

at
io

n.
•

Si
ng

le
Ph

ot
on

E
m

is
si

on
C

om
pu

te
d

To
m

og
ra

ph
y

(S
PE

C
T

)
er

ze
ug

t
Sc

hn
itt

bi
ld

er
de

s
K

ör
pe

rs
•

SP
E

C
T

ve
rw

en
de

t
ei

ne
G

am
m

ak
am

er
a

um
B

ild
er

au
s

ei
ne

r
R

ei
he

vo
n

W
in

ke
ln

um
de

n
Pa

tie
nt

en
au

fz
un

eh
m

en
.

•
D

ie
er

ha
lte

ne
n

D
at

en
kö

nn
en

du
rc

h
ge

fil
te

rt
e

R
üc

kp
ro

je
kt

io
n

un
d

in
te

r-
ak

tiv
e

R
ek

on
st

ru
kt

io
n

w
ei

te
rv

er
ar

be
ite

tw
er

de
n.



•
SP

E
C

T-
G

am
m

ak
am

er
as

ha
be

n
ei

n,
zw

ei
od

er
dr

ei
K

am
er

a
K

öp
fe

•
Po

si
tr

on
en

E
m

is
si

on
st

om
og

ra
ph

ie
(P

E
T

)e
rz

eu
gt

eb
en

fa
lls

Sc
hn

itt
bi

ld
er

de
s

K
ör

pe
rs

•
PE

T
nu

tz
td

ie
Ta

ts
ac

he
au

s,
da

ss
be

id
er

A
nn

ih
ila

tio
n

vo
n

Po
si

tr
on

en
m

it
E

le
kt

ro
ne

n
zw

ei
G

am
m

as
tr

ah
le

n
zu

je
51

1
ke

V
m

it
en

tg
eg

en
ge

se
tz

te
rA

us
-

br
ei

tu
ng

sr
ic

ht
un

g
er

ze
ug

tw
er

de
n.

•
W

en
n

di
e

be
id

en
en

ts
te

he
nd

en
G

am
m

as
tr

ah
le

n
vo

n
zw

ei
de

ri
n

ei
ne

m
R

in
g

um
de

n
Pa

tie
nt

en
an

ge
or

dn
et

en
D

et
ek

to
re

n
de

te
kt

ie
rt

w
er

de
n

lie
gt

m
us

s
ih

r
U

rs
pr

un
gs

or
ta

uf
de

r
di

re
kt

en
V

er
bi

nd
un

gs
lin

ie
di

es
er

be
id

en
D

et
ek

to
re

n
lie

ge
n.

•
E

in
e

Fl
ug

ze
it

B
er

ec
hn

un
g

ka
nn

be
nu

tz
tw

er
de

n
um

de
n

U
rs

pr
un

gs
or

td
er

St
ra

hl
un

g
zu

lo
ka

lis
ie

re
n.

•
PE

T
Sy

st
em

e
be

nö
tig

en
ei

n
na

he
ge

le
ge

ne
s

Z
yk

lo
tr

on
um

ku
rz

le
bi

ge
R

a-
di

oi
so

to
pe

,w
ie

C
-1

1,
N

-1
3,

O
-1

5
un

d
F-

18
zu

er
ze

ug
en

.



15
.1

0
Pr

od
uk

tio
n

vo
n

R
ad

io
nu

kl
id

en

•
N

at
ür

lic
h

vo
rk

om
m

en
de

R
ad

io
is

ot
op

e
ha

be
n

im
al

lg
em

ei
ne

n
la

ng
e

H
al

b-
w

er
ts

ze
ite

n,
ge

hö
re

n
zu

re
la

tiv
sc

hw
er

en
E

le
m

en
te

n,
un

d
si

nd
da

he
rf

ür
di

e
m

ed
iz

in
is

ch
e

D
ia

gn
os

tik
un

br
au

ch
ba

r.
•

R
ad

io
is

ot
op

e
fü

rd
ie

m
ed

iz
in

is
ch

e
D

ia
gn

os
tik

w
er

de
n

im
al

lg
em

ei
ne

n
kü

ns
t-

lic
h

he
rg

es
te

llt
.

•
Sp

al
tu

ng
sp

ro
ze

ss
e

kö
nn

en
so

ve
rw

en
de

t
w

er
de

n.
da

ss
di

e
in

te
re

ss
an

te
n

R
ad

io
is

ot
op

e
ch

em
is

ch
vo

n
de

n
Sp

al
tp

ro
du

kt
en

ge
tr

en
nt

w
er

de
n

kö
nn

en
.

•
E

in
Z

yk
lo

tr
on

ka
nn

be
nu

tz
t

w
er

de
n

um
ge

la
de

ne
Te

ilc
he

n
au

f
so

ho
he

E
ne

rg
ie

n
zu

be
sc

hl
eu

ni
ge

n,
da

ss
da

s
M

at
er

ia
l

de
s

Ta
rg

et
m

it
de

m
si

e
zu

K
ol

lis
io

n
ge

br
ac

ht
w

er
de

n
ak

tiv
ie

rt
w

ir
d.

•
Ei

n
R

ad
io

is
ot

op
en

ge
ne

ra
to

rw
ird

im
al

lg
em

ei
ne

n
im

K
ra

nk
en

ha
us

ve
rw

en
de

t
um

ku
rz

le
bi

ge
R

ad
io

is
ot

op
e

he
rz

us
te

lle
n.

•
E

in
Te

ch
ne

tiu
m

-9
9m

G
en

er
at

or
be

st
eh

t
au

s
ei

ne
r

A
lu

m
in

iu
m

sä
ul

e,
di

e
99

M
o

en
th

äl
tw

el
ch

es
in

99
m

T
c

ze
rf

äl
lt.



•
E

in
e

Sa
lz

lö
su

ng
w

ir
d

du
rc

h
de

n
G

en
er

at
or

ge
pr

es
st

um
da

s
en

ts
ta

nd
en

e
99

m
T

c
zu

el
ui

er
en

.D
ie

en
ts

te
he

nd
e

L
ös

un
g

he
iß

tN
at

ri
um

pe
rt

ec
hn

et
ra

t
•

So
w

oh
lÜ

be
rd

ru
ck

-a
ls

au
ch

U
nt

er
dr

uc
k-

G
en

er
at

or
en

w
er

de
n

ve
rw

en
de

t
•

E
in

D
os

is
ka

lib
ra

to
r

w
ir

d
be

nö
tig

t,
w

en
n

ei
n

Te
ch

ne
tiu

m
-9

9m
G

en
er

at
or

ve
rw

en
de

tw
ir

d.
Z

um
ei

ne
n

um
di

e
R

ad
io

ak
tiv

itä
tb

ei
de

rH
er

st
el

lu
ng

de
r

am
Pa

tie
nt

en
an

zu
w

en
de

nd
en

D
os

is
zu

m
es

se
n

un
d

um
zu

pr
üf

en
ob

R
es

te
vo

n
99

M
o

in
de

rg
es

am
te

n
L

ös
un

g
vo

rh
an

de
n

si
nd

.

15
.1

1
Ü

bu
ng

sf
ra

ge
n

1.
D

is
ku

tie
re

de
n

Pr
oz

es
s

de
s

R
ad

io
ak

tiv
en

Z
er

fa
lls

un
d

ar
gu

m
en

tie
re

da
be

ia
nh

an
d

de
rn

uk
le

ar
en

St
ab

ili
tä

ts
ku

rv
e!

2.
B

es
ch

re
ib

e
vi

er
hä

ufi
ge

Fo
rm

en
de

s
ra

di
oa

kt
iv

en
Z

er
fa

lls
!

3.
G

ib
da

s
G

es
et

z
de

s
ra

di
oa

kt
iv

en
Z

er
fa

lls
al

s
Fo

rm
el

an
un

d
er

kl
är

e
di

e
B

ed
eu

tu
ng

de
re

in
ze

ln
en

V
ar

ia
bl

en
!

4.
D

efi
ni

er
e

di
e

fo
lg

en
de

n
G

rö
ße

n



a)
H

al
bw

er
ts

ze
it

b)
Z

er
fa

lls
ko

ns
ta

nt
e

c)
B

ec
qu

er
el

5.
Ei

ne
Pr

ob
e

ra
di

oa
kt

iv
en

M
at

er
ia

ls
w

ird
m

it
ei

ne
rR

ad
io

ak
tiv

itä
tv

on
10

0
kB

q
ge

m
es

se
n.

82
Ta

ge
sp

ät
er

fin
de

tm
an

be
ie

in
er

er
ne

ut
en

M
es

su
ng

ei
ne

R
ad

io
ak

tiv
itä

tv
on

15
kB

q.
B

er
ec

hn
e:

a)
di

e
H

al
bw

er
ts

ze
it

b)
di

e
Z

er
fa

lls
ko

ns
ta

nt
e

6.
D

efi
ni

er
e

je
de

rd
er

fo
lg

en
de

n
E

in
he

ite
n

ra
di

oa
kt

iv
er

St
ra

hl
un

g
a)

R
ön

tg
en

b)
B

ec
qu

er
el

c)
G

ra
y

d)
Si

ev
er

t
7.

Sc
hä

tz
e

di
e

Io
ne

nd
os

is
ra

te
in

ei
ne

m
M

et
er

E
nt

fe
rn

un
g

vo
n

ei
ne

rQ
ue

lle
m

it
ei

ne
rR

ad
io

ak
tiv

itä
tv

on
10

0
M

B
q

un
d

ei
ne

rs
pe

zi
fis

ch
en

G
am

m
a-

st
ra

hl
en

ko
ns

ta
nt

e
vo

n
50

m
R

pr
o

St
un

de
pr

o
M

B
q

be
i1

cm
A

bs
ta

nd
ab

.



8.
E

rk
lä

re
ku

rz
da

s
Fu

nk
tio

ns
pr

in
zi

p
ei

ne
s

ga
sg

ef
ül

lte
n

St
ra

hl
un

gs
de

te
k-

to
rs

9.
Sk

iz
zi

er
te

di
e

A
bh

än
gi

gk
ei

td
er

in
ga

sg
ef

ül
lte

n
D

et
ek

to
re

n
er

ze
ug

te
n

Sp
an

nu
ng

sp
ul

se
vo

n
de

ra
ng

el
eg

te
n

G
le

ic
hs

pa
nn

un
g.

Er
kl

är
e

in
w

el
ch

en
B

er
ei

ch
en

G
ei

ge
rz

äh
le

ru
nd

Io
ni

sa
tio

ns
ka

m
m

er
n

be
tr

ie
be

n
w

er
de

n.
10

.
B

es
ch

re
ib

e
de

n
gr

un
ds

ät
zl

ic
he

n
A

uf
ba

u
un

d
di

e
Fu

nk
tio

ns
w

ei
se

ei
n

Sz
in

til
la

tio
ns

sp
ek

tr
om

et
er

s.
11

.
E

rk
lä

re
di

e
K

om
po

ne
nt

en
de

s
E

ne
rg

ie
sp

ek
tr

um
s

ei
ne

r
m

on
oe

ne
rg

et
i-

sc
he

n,
G

am
m

as
tr

ah
le

nq
ue

lle
m

itt
le

re
rE

ne
rg

ie
,w

el
ch

es
m

an
m

it
ei

ne
m

Sz
in

til
la

tio
ns

sp
ek

tr
om

et
er

er
hä

lt.
B

eg
rü

nd
e

de
in

e
E

rk
lä

ru
ng

je
de

re
in

-
ze

ln
en

K
om

po
ne

nt
e,

au
s

de
r

W
ec

hs
el

w
ir

ku
ng

de
r

St
ra

hl
un

g
m

it
de

n
Sz

in
til

la
to

rk
ri

st
al

l.
12

.
B

es
ch

re
ib

e
de

n
A

uf
ba

u
un

d
da

s
Fu

nk
tio

ns
pr

in
zi

p
ei

ne
rG

am
m

ak
am

er
a

13
.

V
er

gl
ei

ch
e

di
e

E
ig

en
sc

ha
ft

en
so

w
ie

di
e

Vo
ru

nd
N

ac
ht

ei
le

dr
ei

er
un

te
r-

sc
hi

ed
lic

he
rK

ol
lim

at
or

ty
pe

n
di

e
m

it
ei

ne
rG

am
m

ak
am

er
a

ve
rw

en
de

t
w

er
de

n
kö

nn
en

.



15
.1

2
M

ul
tip

le
C

ho
ic

e
(e

ng
lis

ch
)

C
lic

k
H

E
R

E
2

to
ac

ce
ss

ov
er

on
e

hu
nd

re
d

on
lin

e
m

ul
tip

le
ch

oi
ce

qu
es

tio
ns

co
ve

ri
ng

th
is

w
ik

ib
oo

k.

en
:B

as
ic

Ph
ys

ic
s

of
N

uc
le

ar
M

ed
ic

in
e/

C
ha

pt
er

R
ev

ie
w

3

2
h
t
t
p
:
/
/
h
o
m
e
p
a
g
e
.
m
a
c
.
c
o
m
/
k
i
e
r
a
n
m
a
h
e
r
/
n
m
B
o
o
k
S
u
p
p
o
r
t
/
n
m
R
e
v
.

h
t
m
l

3
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
B
a
s
i
c
%
2
0
P
h
y
s
i
c
s
%
2
0
o
f
%

2
0
N
u
c
l
e
a
r
%
2
0
M
e
d
i
c
i
n
e
%
2
F
C
h
a
p
t
e
r
%
2
0
R
e
v
i
e
w

http://homepage.mac.com/kieranmaher/nmBookSupport/nmRev.html
http://homepage.mac.com/kieranmaher/nmBookSupport/nmRev.html
http://en.wikibooks.org/wiki/Basic%20Physics%20of%20Nuclear%20Medicine%2FChapter%20Review
http://en.wikibooks.org/wiki/Basic%20Physics%20of%20Nuclear%20Medicine%2FChapter%20Review




16
A

ut
or

en

E
di

ts
U

se
r

3
B

oe
hm

1

6
C

64
2

9
C

hr
iR

i3

9
C

om
m

on
sD

el
in

ke
r4

1
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:
B
o
e
h
m

2
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:
C
6
4

3
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:
C
h
r
i
R
i

4
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:

C
o
m
m
o
n
s
D
e
l
i
n
k
e
r

521

http://de.wikibooks.org/w/index.php?title=Benutzer:Boehm
http://de.wikibooks.org/w/index.php?title=Benutzer:C64
http://de.wikibooks.org/w/index.php?title=Benutzer:ChriRi
http://de.wikibooks.org/w/index.php?title=Benutzer:CommonsDelinker
http://de.wikibooks.org/w/index.php?title=Benutzer:CommonsDelinker


10
88

D
ir

k
H

ue
nn

ig
er

5

21
H

ar
dy

42
6

1
H

ei
in

7

14
Jo

sc
hi

8

1
Jo

se
fP

oh
lg

ee
rs

9

1
Ju

et
ho

10

22
K

la
us

E
if

er
t11

5
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:

D
i
r
k
_
H
u
e
n
n
i
g
e
r

6
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:
H
a
r
d
y
4
2

7
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:
H
e
i
i
n

8
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:
J
o
s
c
h
i

9
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:

J
o
s
e
f
_
P
o
h
l
g
e
e
r
s

10
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:
J
u
e
t
h
o

11
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:

K
l
a
u
s
_
E
i
f
e
r
t

http://de.wikibooks.org/w/index.php?title=Benutzer:Dirk_Huenniger
http://de.wikibooks.org/w/index.php?title=Benutzer:Dirk_Huenniger
http://de.wikibooks.org/w/index.php?title=Benutzer:Hardy42
http://de.wikibooks.org/w/index.php?title=Benutzer:Heiin
http://de.wikibooks.org/w/index.php?title=Benutzer:Joschi
http://de.wikibooks.org/w/index.php?title=Benutzer:Josef_Pohlgeers
http://de.wikibooks.org/w/index.php?title=Benutzer:Josef_Pohlgeers
http://de.wikibooks.org/w/index.php?title=Benutzer:Juetho
http://de.wikibooks.org/w/index.php?title=Benutzer:Klaus_Eifert
http://de.wikibooks.org/w/index.php?title=Benutzer:Klaus_Eifert


42
M

ic
ha

el
Fr

ey
12

1
M

ic
ha

el
Fr

ey
To

ol
13

15
Sh

og
un

14

1
Su

nd
an

ce
R

ap
ha

el
15

1
T

he
Pa

ck
er

16

1
U

en
ge

la
nd

17

1
タ
チ
コ
マ

ro
bo

t18

12
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:

M
i
c
h
a
e
l
F
r
e
y

13
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:

M
i
c
h
a
e
l
F
r
e
y
T
o
o
l

14
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:
S
h
o
g
u
n

15
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:

S
u
n
d
a
n
c
e
_
R
a
p
h
a
e
l

16
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:

T
h
e
P
a
c
k
e
r

17
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:

U
e
n
g
e
l
a
n
d

18
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
/
i
n
d
e
x
.
p
h
p
?
t
i
t
l
e
=
B
e
n
u
t
z
e
r
:

%
E
3
%
8
2
%
B
F
%
E
3
%
8
3
%
8
1
%
E
3
%
8
2
%
B
3
%
E
3
%
8
3
%
9
E
_
r
o
b
o
t

http://de.wikibooks.org/w/index.php?title=Benutzer:MichaelFrey
http://de.wikibooks.org/w/index.php?title=Benutzer:MichaelFrey
http://de.wikibooks.org/w/index.php?title=Benutzer:MichaelFreyTool
http://de.wikibooks.org/w/index.php?title=Benutzer:MichaelFreyTool
http://de.wikibooks.org/w/index.php?title=Benutzer:Shogun
http://de.wikibooks.org/w/index.php?title=Benutzer:Sundance_Raphael
http://de.wikibooks.org/w/index.php?title=Benutzer:Sundance_Raphael
http://de.wikibooks.org/w/index.php?title=Benutzer:ThePacker
http://de.wikibooks.org/w/index.php?title=Benutzer:ThePacker
http://de.wikibooks.org/w/index.php?title=Benutzer:Uengeland
http://de.wikibooks.org/w/index.php?title=Benutzer:Uengeland
http://de.wikibooks.org/w/index.php?title=Benutzer:%E3%82%BF%E3%83%81%E3%82%B3%E3%83%9E_robot
http://de.wikibooks.org/w/index.php?title=Benutzer:%E3%82%BF%E3%83%81%E3%82%B3%E3%83%9E_robot




A
bb

ild
un

gs
ve

rz
ei

ch
ni

s

•
G

FD
L

:G
nu

Fr
ee

D
oc

um
en

ta
tio

n
L

ic
en

se
.h
t
t
p
:
/
/
w
w
w
.
g
n
u
.
o
r
g
/

l
i
c
e
n
s
e
s
/
f
d
l
.
h
t
m
l

•
cc

-b
y-

sa
-3

.0
:C

re
at

iv
e

C
om

m
on

s
A

ttr
ib

ut
io

n
Sh

ar
eA

lik
e

3.
0

L
ic

en
se

.
h
t
t
p
:
/
/
c
r
e
a
t
i
v
e
c
o
m
m
o
n
s
.
o
r
g
/
l
i
c
e
n
s
e
s
/
b
y
-
s
a
/
3
.
0
/

•
cc

-b
y-

sa
-2

.5
:C

re
at

iv
e

C
om

m
on

s
A

ttr
ib

ut
io

n
Sh

ar
eA

lik
e

2.
5

L
ic

en
se

.
h
t
t
p
:
/
/
c
r
e
a
t
i
v
e
c
o
m
m
o
n
s
.
o
r
g
/
l
i
c
e
n
s
e
s
/
b
y
-
s
a
/
2
.
5
/

•
cc

-b
y-

sa
-2

.0
:C

re
at

iv
e

C
om

m
on

s
A

ttr
ib

ut
io

n
Sh

ar
eA

lik
e

2.
0

L
ic

en
se

.
h
t
t
p
:
/
/
c
r
e
a
t
i
v
e
c
o
m
m
o
n
s
.
o
r
g
/
l
i
c
e
n
s
e
s
/
b
y
-
s
a
/
2
.
0
/

525

http://www.gnu.org/licenses/fdl.html
http://www.gnu.org/licenses/fdl.html
http://creativecommons.org/licenses/by-sa/3.0/
http://creativecommons.org/licenses/by-sa/2.5/
http://creativecommons.org/licenses/by-sa/2.0/


•
cc

-b
y-

sa
-1

.0
:C

re
at

iv
e

C
om

m
on

s
A

ttr
ib

ut
io

n
Sh

ar
eA

lik
e

1.
0

L
ic

en
se

.
h
t
t
p
:
/
/
c
r
e
a
t
i
v
e
c
o
m
m
o
n
s
.
o
r
g
/
l
i
c
e
n
s
e
s
/
b
y
-
s
a
/
1
.
0
/

•
cc

-b
y-

2.
0:

C
re

at
iv

e
C

om
m

on
s

A
ttr

ib
ut

io
n

2.
0

L
ic

en
se

.
h
t
t
p
:
/
/

c
r
e
a
t
i
v
e
c
o
m
m
o
n
s
.
o
r
g
/
l
i
c
e
n
s
e
s
/
b
y
/
2
.
0
/

•
cc

-b
y-

2.
0:

C
re

at
iv

e
C

om
m

on
s

A
ttr

ib
ut

io
n

2.
0

L
ic

en
se

.
h
t
t
p
:
/
/

c
r
e
a
t
i
v
e
c
o
m
m
o
n
s
.
o
r
g
/
l
i
c
e
n
s
e
s
/
b
y
/
2
.
0
/
d
e
e
d
.
e
n

•
cc

-b
y-

2.
5:

C
re

at
iv

e
C

om
m

on
s

A
ttr

ib
ut

io
n

2.
5

L
ic

en
se

.
h
t
t
p
:
/
/

c
r
e
a
t
i
v
e
c
o
m
m
o
n
s
.
o
r
g
/
l
i
c
e
n
s
e
s
/
b
y
/
2
.
5
/
d
e
e
d
.
e
n

•
cc

-b
y-

3.
0:

C
re

at
iv

e
C

om
m

on
s

A
ttr

ib
ut

io
n

3.
0

L
ic

en
se

.
h
t
t
p
:
/
/

c
r
e
a
t
i
v
e
c
o
m
m
o
n
s
.
o
r
g
/
l
i
c
e
n
s
e
s
/
b
y
/
3
.
0
/
d
e
e
d
.
e
n

•
G

PL
:

G
N

U
G

en
er

al
Pu

bl
ic

L
ic

en
se

.
h
t
t
p
:
/
/
w
w
w
.
g
n
u
.
o
r
g
/

l
i
c
e
n
s
e
s
/
g
p
l
-
2
.
0
.
t
x
t

•
L

G
PL

:
G

N
U

L
es

se
r

G
en

er
al

Pu
bl

ic
L

ic
en

se
.
h
t
t
p
:
/
/
w
w
w
.
g
n
u
.

o
r
g
/
l
i
c
e
n
s
e
s
/
l
g
p
l
.
h
t
m
l

http://creativecommons.org/licenses/by-sa/1.0/
http://creativecommons.org/licenses/by/2.0/
http://creativecommons.org/licenses/by/2.0/
http://creativecommons.org/licenses/by/2.0/deed.en
http://creativecommons.org/licenses/by/2.0/deed.en
http://creativecommons.org/licenses/by/2.5/deed.en
http://creativecommons.org/licenses/by/2.5/deed.en
http://creativecommons.org/licenses/by/3.0/deed.en
http://creativecommons.org/licenses/by/3.0/deed.en
http://www.gnu.org/licenses/gpl-2.0.txt
http://www.gnu.org/licenses/gpl-2.0.txt
http://www.gnu.org/licenses/lgpl.html
http://www.gnu.org/licenses/lgpl.html


•
PD

:T
hi

s
im

ag
e

is
in

th
e

pu
bl

ic
do

m
ai

n.

•
A

T
T

R
:

T
he

co
py

ri
gh

t
ho

ld
er

of
th

is
fil

e
al

lo
w

s
an

yo
ne

to
us

e
it

fo
r

an
y

pu
rp

os
e,

pr
ov

id
ed

th
at

th
e

co
py

ri
gh

th
ol

de
r

is
pr

op
er

ly
at

tr
ib

ut
ed

.
R

ed
is

tr
ib

ut
io

n,
de

riv
at

iv
e

w
or

k,
co

m
m

er
ci

al
us

e,
an

d
al

lo
th

er
us

e
is

pe
rm

itt
ed

.

•
EU

R
O

:T
hi

s
is

th
e

co
m

m
on

(r
ev

er
se

)f
ac

e
of

a
eu

ro
co

in
.T

he
co

py
rig

ht
on

th
e

de
si

gn
of

th
e

co
m

m
on

fa
ce

of
th

e
eu

ro
co

in
s

be
lo

ng
s

to
th

e
E

ur
op

ea
n

C
om

m
is

si
on

.A
ut

ho
ri

se
d

is
re

pr
od

uc
tio

n
in

a
fo

rm
at

w
ith

ou
t

re
lie

f(
dr

aw
in

gs
,p

ai
nt

in
gs

,fi
lm

s)
pr

ov
id

ed
th

ey
ar

e
no

td
et

ri
m

en
ta

lt
o

th
e

im
ag

e
of

th
e

eu
ro

.

•
L

FK
:

L
iz

en
z

Fr
ei

e
K

un
st

.
h
t
t
p
:
/
/
a
r
t
l
i
b
r
e
.
o
r
g
/
l
i
c
e
n
c
e
/

l
a
l
/
d
e

•
C

FR
:C

op
yr

ig
ht

fr
ee

us
e.

•
E

PL
:E

cl
ip

se
Pu

bl
ic

L
ic

en
se

.h
t
t
p
:
/
/
w
w
w
.
e
c
l
i
p
s
e
.
o
r
g
/
o
r
g
/

d
o
c
u
m
e
n
t
s
/
e
p
l
-
v
1
0
.
p
h
p

http://artlibre.org/licence/lal/de
http://artlibre.org/licence/lal/de
http://www.eclipse.org/org/documents/epl-v10.php
http://www.eclipse.org/org/documents/epl-v10.php


C
op

ie
s

of
th

e
G

PL
,t

he
L

G
PL

as
w

el
l

as
a

G
FD

L
ar

e
in

cl
ud

ed
in

ch
ap

te
r

L
ic

en
se

s19
.P

le
as

e
no

te
th

at
im

ag
es

in
th

e
pu

bl
ic

do
m

ai
n

do
no

tr
eq

ui
re

at
tr

i-
bu

tio
n.

Yo
u

m
ay

cl
ic

k
on

th
e

im
ag

e
nu

m
be

rs
in

th
e

fo
llo

w
in

g
ta

bl
e

to
op

en
th

e
w

eb
pa

ge
of

th
e

im
ag

es
in

yo
ur

w
eb

br
ow

er
.

19
K

ap
ite

l1
7

au
fS

ei
te

54
5



1
D

ir
k

H
ün

ni
ge

r
G

FD
L

2
D

ir
k

H
ün

ni
ge

r
G

FD
L

3
D

ir
k

H
ün

ni
ge

r
G

FD
L

4
D

ir
k

H
ün

ni
ge

r
G

FD
L

5
D

ir
k

H
ün

ni
ge

r
G

FD
L

6
D

ir
k

H
ün

ni
ge

r
G

FD
L

7
D

ir
k

H
ün

ni
ge

r
G

FD
L

8
D

ir
k

H
ün

ni
ge

r
G

FD
L

9
D

ir
k

H
ün

ni
ge

r
G

FD
L

10
D

ir
k

H
ün

ni
ge

r
G

FD
L

11
D

ir
k

H
ün

ni
ge

r
G

FD
L

12
un

kn
ow

n
PD

13
{{

un
kn

ow
n

PD
14

D
ir

k
H

ün
ni

ge
r

G
FD

L
15

N
ob

el
fo

un
da

tio
n

PD
16

D
ir

k
H

ün
ni

ge
r

G
FD

L
17

D
ir

k
H

ün
ni

ge
r

G
FD

L
18

D
ir

k
H

ün
ni

ge
r

G
FD

L

http://de.wikibooks.org/wiki/File:Hydrogen_Deuterium_Tritium_Nuclei_Schmatic-de.svg
http://de.wikibooks.org/wiki/File:Nuclear_Stability_Curve-de.svg
http://de.wikibooks.org/wiki/File:Hypothetical_Nucleus_Showing_Major_Forms_of_Radioactive_Decay-de.svg
http://de.wikibooks.org/wiki/File:Electromagnetic%20Spectrum%20with%20Gamma%20X-Ray%20NMR%20Windows-de.svg
http://de.wikibooks.org/wiki/File:Tritium_Decay_Scheme-de.svg
http://de.wikibooks.org/wiki/File:Caesium-137_Decay_Scheme-de.svg
http://de.wikibooks.org/wiki/File:Generic_Decay_Scheme-de.svg
http://de.wikibooks.org/wiki/File:Exponential_Decay_of_Nuclei-de.svg
http://de.wikibooks.org/wiki/File:Exponential_Decay_of_Nuclei_Depending_on_Decay_Constant-de.svg
http://de.wikibooks.org/wiki/File:Exponential_Decay_of_Nuclei_Logarithmic_Plot-de.svg
http://de.wikibooks.org/wiki/File:Exponential_Decay_of_Nuclei_with_Halflife-de.svg
http://de.wikibooks.org/wiki/File:Marie%20Curie%20%28Nobel-Chem%29.png
http://de.wikibooks.org/wiki/File:Henri%20Becquerel%20as%20young.png
http://de.wikibooks.org/wiki/File:Absorption%20of%20Radiation%20Experiemental%20Setup-de.svg
http://de.wikibooks.org/wiki/File:WilhelmR%C3%B6ntgen.JPG
http://de.wikibooks.org/wiki/File:Beta%20Ray%20Spectrum-de.svg
http://de.wikibooks.org/wiki/File:Photoelectric%20Effect%20Schematic-de.svg
http://de.wikibooks.org/wiki/File:Compton%20Effect%20Schematic-de.svg


19
D

ir
k

H
ün

ni
ge

r
G

FD
L

20
D

ir
k

H
ün

ni
ge

r
G

FD
L

21
D

ir
k

H
ün

ni
ge

r
G

FD
L

22
D

ir
k

H
ün

ni
ge

r
G

FD
L

23
D

ir
k

H
ün

ni
ge

r
G

FD
L

24
D

ir
k

H
ün

ni
ge

r
G

FD
L

25
D

ir
k

H
ün

ni
ge

r
G

FD
L

26
D

ir
k

H
ün

ni
ge

r
G

FD
L

27
D

ir
k

H
ün

ni
ge

r
G

FD
L

28
D

ir
k

H
ün

ni
ge

r
G

FD
L

29
D

ir
k

H
ün

ni
ge

r
G

FD
L

30
D

ir
k

H
ün

ni
ge

r
G

FD
L

31
K

ie
ra

n
M

ah
er

PD
32

K
ie

ra
n

M
ah

er
PD

33
K

ie
ra

n
M

ah
er

PD
34

K
ie

ra
n

M
ah

er
PD

35
K

ie
ra

n
M

ah
er

PD
36

B
of

fy
b

G
FD

L

http://de.wikibooks.org/wiki/File:TracsOfParticelsInWater-de.svg
http://de.wikibooks.org/wiki/File:Partial%20Absorbtion%20of%20a%20Ray-de.svg
http://de.wikibooks.org/wiki/File:Dependence_of_Gamma_Ray_Absorbtion_on_Atomic_Number-de.svg
http://de.wikibooks.org/wiki/File:Dependence_of_Gamma_Ray_Absorbtion_on_ParticleDenity-de.svg
http://de.wikibooks.org/wiki/File:Expoential_Attenuation_of_a_Ray-de.svg
http://de.wikibooks.org/wiki/File:Expoential_Attenuation_of_a_Ray_Logarithmic_Plot-de.svg
http://de.wikibooks.org/wiki/File:Expoential_Attenuation_of_a_Ray_Depending_on_Linear_Attenuation_Coeffciant-de.svg
http://de.wikibooks.org/wiki/File:Expoential_Attenuation_of_a_Ray_with_Half_Value_Layer-de.svg
http://de.wikibooks.org/wiki/File:Gas%20Filled%20Capacitor.svg
http://de.wikibooks.org/wiki/File:Geiger%20Mueller%20Counter%20with%20Circuit-de.svg
http://de.wikibooks.org/wiki/File:Modes_of_Operation_of_a_Gas_Filled_Radiation_Detector-de.svg
http://de.wikibooks.org/wiki/File:Dose%20Calibrator%20Schematic-de.svg
http://de.wikibooks.org/wiki/File:Exposure%20Area%20Detector.jpg
http://de.wikibooks.org/wiki/File:Ionisation%20Chambers%20of%20Different%20Volumes.jpg
http://de.wikibooks.org/wiki/File:Exposure%20Meter.jpg
http://de.wikibooks.org/wiki/File:Isotope%20Calibrator.jpg
http://de.wikibooks.org/wiki/File:Exposure%20Meter2.jpg
http://de.wikibooks.org/wiki/File:Geiger_counter.jpg


37
D

ir
k

H
ün

ni
ge

r
G

FD
L

38
C

ol
in

E
be

rh
ar

dt
,A

rp
ad

H
or

va
th

,D
ir

k
H

ün
ni

ge
r

PD

39
C

ol
in

E
be

rh
ar

dt
,A

rp
ad

H
or

va
th

,D
ir

k
H

ün
ni

ge
r

G
FD

L

40
C

ol
in

E
be

rh
ar

dt
,A

rp
ad

H
or

va
th

,D
ir

k
H

ün
ni

ge
r

G
FD

L

41
K

ie
ra

n
M

ah
er

PD
42

K
ie

ra
n

M
ah

er
PD

43
K

ie
ra

n
M

ah
er

PD
44

K
ie

ra
n

M
ah

er
PD

45
K

ie
ra

n
M

ah
er

PD
46

K
ie

ra
n

M
ah

er
PD

47
D

ir
k

H
ün

ni
ge

r
PD

48
D

ir
k

H
ün

ni
ge

r
PD

49
D

ir
k

H
ün

ni
ge

r
PD

50
D

ir
k

H
ün

ni
ge

r
PD

51
D

ir
k

H
ün

ni
ge

r
PD

http://de.wikibooks.org/wiki/File:Operating%20Voltage%20of%20a%20Geiger%20Mueller%20Couter-de.svg
http://de.wikibooks.org/wiki/File:Photomultipliertube-de.svg
http://de.wikibooks.org/wiki/File:Photomultipliertube%20with%20Circuit-de.svg
http://de.wikibooks.org/wiki/File:Photomultipliertube%20in%20Operation-de.svg
http://de.wikibooks.org/wiki/File:Basic%20Physics%20of%20Nuclear%20Medicine%20Cassette.jpg
http://de.wikibooks.org/wiki/File:Basic%20Physics%20of%20Nuclear%20Medicine%20PMT%2BCrystal.jpg
http://de.wikibooks.org/wiki/File:Basic%20Physics%20of%20Nuclear%20Medicine%20PMT1.jpg
http://de.wikibooks.org/wiki/File:Basic_Physics%20of%20Nuclear%20Medicine%20SCA.jpg
http://de.wikibooks.org/wiki/File:Basic_Physics%20of%20Nuclear%20Medicine%20ScintCounter2.jpg
http://de.wikibooks.org/wiki/File:Basic%20Physics%20of%20Nuclear%20Medicine%20Well.jpg
http://de.wikibooks.org/wiki/File:Gamma_Spectrum-de.svg
http://de.wikibooks.org/wiki/File:Caesium-137_Gamma_Ray_Spectrum-de.svg
http://de.wikibooks.org/wiki/File:Gamma_Spectrum_with_window-de.svg
http://de.wikibooks.org/wiki/File:Simple%20Scintillation%20Spectrometer%20Setup-de.svg
http://de.wikibooks.org/wiki/File:Computer%20Scintillation%20Spectrometer%20Setup-de.svg


52
D

ir
k

H
ün

ni
ge

r
G

FD
L

53
K

ie
ra

n
M

ah
er

PD
54

K
ie

ra
n

M
ah

er
PD

55
K

ie
ra

n
M

ah
er

PD
56

K
ie

ra
n

M
ah

er
PD

57
K

ie
ra

n
M

ah
er

PD
58

K
ie

ra
n

M
ah

er
PD

59
K

ie
ra

n
M

ah
er

PD
60

K
ie

ra
n

M
ah

er
PD

61
D

ir
k

H
ün

ni
ge

r
PD

62
D

ir
k

H
ün

ni
ge

r
PD

63
K

ie
ra

n
M

ah
er

PD
64

K
ie

ra
n

M
ah

er
PD

65
K

ie
ra

n
M

ah
er

PD
66

K
ie

ra
n

M
ah

er
PD

67
K

ie
ra

n
M

ah
er

PD
68

K
ie

ra
n

M
ah

er
PD

69
K

ie
ra

n
M

ah
er

PD

http://de.wikibooks.org/wiki/File:Block%20Diagram%20of%20a%20Gamma%20Camera-de.svg
http://de.wikibooks.org/wiki/File:GammaCamera.jpg
http://de.wikibooks.org/wiki/File:MeathGammaCamera.jpg
http://de.wikibooks.org/wiki/File:GammaCameraCrystal.jpg
http://de.wikibooks.org/wiki/File:Cathode_Ray_Tube_Oscilloscope_of_a_Gamma_Camera.jpg
http://de.wikibooks.org/wiki/File:Gamma_Camera_Image_Processing_System.jpg
http://de.wikibooks.org/wiki/File:Dual_Head_Gamma_Camera1.jpg
http://de.wikibooks.org/wiki/File:Dual_Head_Gamma_Camera2.jpg
http://de.wikibooks.org/wiki/File:Dual_Head_Gamma_Camera_Image_Processing_System.jpg
http://de.wikibooks.org/wiki/File:Gamma_Camera_Parallel_Hole_Collimator-de.svg
http://de.wikibooks.org/wiki/File:Gamma_Camera_Pinhole_Collimator-de.svg
http://de.wikibooks.org/wiki/File:SPECT_Slice_of_Brain_using_Tc-99m_Ceretec.jpg
http://de.wikibooks.org/wiki/File:SPECT_Slice_of_a_Liver.jpg
http://de.wikibooks.org/wiki/File:Gamma_Camera_Bone_Scan_Head_Cest_Knees_Pelvis.jpg
http://de.wikibooks.org/wiki/File:PET_Slice_of_Brain.jpg
http://de.wikibooks.org/wiki/File:Gamma_Camera_Thyroid_Scan.jpg
http://de.wikibooks.org/wiki/File:Gamma_Camera_Renogram_of_Kindey_with_Stone.jpg
http://de.wikibooks.org/wiki/File:Gamma_Camera_Renograms.jpg


70
K

ie
ra

n
M

ah
er

PD
71

K
ie

ra
n

M
ah

er
PD

72
K

ie
ra

n
M

ah
er

PD
73

D
ir

k
H

ün
ni

ge
r

G
FD

L
74

D
ir

k
H

ün
ni

ge
r

G
FD

L
75

D
ir

k
H

ün
ni

ge
r

G
FD

L
76

D
ir

k
H

ün
ni

ge
r

G
FD

L
77

D
ir

k
H

ün
ni

ge
r

G
FD

L
78

D
ir

k
H

ün
ni

ge
r

G
FD

L
79

D
ir

k
H

ün
ni

ge
r

G
FD

L
80

D
ir

k
H

ün
ni

ge
r

G
FD

L
81

D
ir

k
H

ün
ni

ge
r

G
FD

L
82

D
ir

k
H

ün
ni

ge
r

G
FD

L
83

D
ir

k
H

ün
ni

ge
r

G
FD

L
84

D
ir

k
H

ün
ni

ge
r

G
FD

L
85

D
ir

k
H

ün
ni

ge
r

G
FD

L
86

D
ir

k
H

ün
ni

ge
r

PD
87

D
ir

k
H

ün
ni

ge
r

PD

http://de.wikibooks.org/wiki/File:Number%20of%20Counts%20vs%20Time%20for%20Gamma%20Camera%20Renogram.jpg
http://de.wikibooks.org/wiki/File:SPECT_Slice_of_Heart.jpg%20
http://de.wikibooks.org/wiki/File:Gamma_Camera_Scan_of_Ventilation_and_Perfusion_of_Lungs.jpg
http://de.wikibooks.org/wiki/File:2x2_Voxel_Array_with_Projections.svg
http://de.wikibooks.org/wiki/File:2x2_Voxel_Array_Filtered_Back_Projection.svg
http://de.wikibooks.org/wiki/File:2x2%20Voxel%20Array%20with%20Projection%20to%20Right.svg
http://de.wikibooks.org/wiki/File:2x2%20Voxel%20Array%20with%20Reconstruction%20to%20Right.svg
http://de.wikibooks.org/wiki/File:2x2%20Voxel%20Array%20with%20Projection%20to%20Lower%20Right.svg
http://de.wikibooks.org/wiki/File:2x2%20Voxel%20Array%20with%20Estimated%20Projection%20to%20Lower%20Right.svg
http://de.wikibooks.org/wiki/File:2x2%20Voxel%20Array%20with%20Reconstruction%20to%20Lower%20Right.svg
http://de.wikibooks.org/wiki/File:2x2%20Voxel%20Array%20with%20Projection%20to%20Down.svg
http://de.wikibooks.org/wiki/File:2x2%20Voxel%20Array%20with%20Estimated%20Projection%20to%20Down.svg
http://de.wikibooks.org/wiki/File:2x2%20Voxel%20Array%20with%20Reconstruction%20to%20Down.svg
http://de.wikibooks.org/wiki/File:%202x2%20Voxel%20Array%20with%20Projection%20to%20Lower%20Left.svg
http://de.wikibooks.org/wiki/File:2x2%20Voxel%20Array%20with%20Estimated%20Projection%20to%20Lower%20Left.svg
http://de.wikibooks.org/wiki/File:2x2%20Voxel%20Array%20with%20Reconstruction%20to%20Lower%20Left.svg
http://de.wikibooks.org/wiki/File:Gamma%20Camera%20Lungs.png
http://de.wikibooks.org/wiki/File:Gamma%20Camera%20SPECT%20Filtered%20Back%20Projection%20Lungs.png


88
D

ir
k

H
ün

ni
ge

r
PD

89
D

ir
k

H
ün

ni
ge

r
G

FD
L

90
K

ie
ra

n
M

ah
er

PD
91

K
ie

ra
n

M
ah

er
PD

92
K

ie
ra

n
M

ah
er

PD
93

K
ie

ra
n

M
ah

er
PD

94
D

ir
k

H
ün

ni
ge

r
G

FD
L

95
K

ie
ra

n
M

ah
er

PD
96

K
ie

ra
n

M
ah

er
PD

97
K

ie
ra

n
M

ah
er

PD
98

D
ir

k
H

ün
ni

ge
r

G
FD

L
99

M
ic

ha
el

Fr
ey

20
an

d
b:

en
:K

ie
ra

nM
ah

er
21

PD

10
0

D
ir

k
H

ün
ni

ge
r22

G
FD

L

20
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
M
i
c
h
a
e
l
F
r
e
y

21
h
t
t
p
:
/
/
e
n
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
K
i
e
r
a
n
M
a
h
e
r

22
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

http://de.wikibooks.org/wiki/File:Gamma%20Camera%20SPECT%20Iterative%20Reconstruction%20Lungs.png
http://de.wikibooks.org/wiki/File:Positron_Emission_Tomograph_Coincidence-de.svg
http://de.wikibooks.org/wiki/File:PETDetectors1.jpg
http://de.wikibooks.org/wiki/File:PETScanner.jpg
http://de.wikibooks.org/wiki/File:PETDetectors2.jpg
http://de.wikibooks.org/wiki/File:PET_Image_Processing_Computer.jpg
http://de.wikibooks.org/wiki/File:Nuclide_Generator_Schematic-de.svg
http://de.wikibooks.org/wiki/File:Five99mTechnetiumGenerators.jpg
http://de.wikibooks.org/wiki/File:PbShieldingOfALaminarFlowCabinet.jpg
http://de.wikibooks.org/wiki/File:PbShieldingOfALaminarFlowCabinet2.jpg
http://de.wikibooks.org/wiki/File:Technetium-99m_Generator_Tc-99m-Contend_verus_Time.svg
http://de.wikibooks.org/wiki/File:NM13%201-de.svg
http://de.wikibooks.org/wiki/File:SchematicOfANuclearMedicineImagingComputerSystem-de.svg
http://de.wikibooks.org/wiki/User%3AMichaelFrey
http://en.wikibooks.org/wiki/KieranMaher
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger


10
1

D
ir

k
H

ün
ni

ge
r23

G
FD

L
10

2
•

B
on

e_
sc

an
_d

iff
er

en
t_

-
re

so
lu

tio
ns

.jp
g24

:
D

ir
k

H
ün

ni
ge

r
an

d
K

ie
ra

n
M

ah
er

•
de

riv
at

iv
e

w
or

k:
D

ir
k

H
ün

ni
ge

r25

(t
al

k26
)

PD

23
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

24
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
%
3
A
F
i
l
e
%
3
A
B
o
n
e
_
s
c
a
n
_

d
i
f
f
e
r
e
n
t
_
r
e
s
o
l
u
t
i
o
n
s
.
j
p
g

25
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

26
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
2
0
t
a
l
k
%
3
A
D
i
r
k
%
2
0
H
%

F
C
n
n
i
g
e
r

http://de.wikibooks.org/wiki/File:IllustrationOfQuantizationErrorInDigitalImaging.svg
http://de.wikibooks.org/wiki/File:BoneScanOfAHand256x256x8Bits.png
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/%3AFile%3ABone_scan_different_resolutions.jpg
http://de.wikibooks.org/wiki/%3AFile%3ABone_scan_different_resolutions.jpg
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%20talk%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%20talk%3ADirk%20H%FCnniger


10
3

•
B

on
e_

sc
an

_d
iff

er
en

t_
-

re
so

lu
tio

ns
.jp

g27
:

D
ir

k
H

ün
ni

ge
r

an
d

K
ie

ra
n

M
ah

er
•

de
riv

at
iv

e
w

or
k:

D
ir

k
H

ün
ni

ge
r28

(t
al

k29
)

PD

27
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
%
3
A
F
i
l
e
%
3
A
B
o
n
e
_
s
c
a
n
_

d
i
f
f
e
r
e
n
t
_
r
e
s
o
l
u
t
i
o
n
s
.
j
p
g

28
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

29
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
2
0
t
a
l
k
%
3
A
D
i
r
k
%
2
0
H
%

F
C
n
n
i
g
e
r

http://de.wikibooks.org/wiki/File:BoneScanOfAHand32x32x8Bits.png
http://de.wikibooks.org/wiki/%3AFile%3ABone_scan_different_resolutions.jpg
http://de.wikibooks.org/wiki/%3AFile%3ABone_scan_different_resolutions.jpg
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%20talk%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%20talk%3ADirk%20H%FCnniger


10
4

•
B

on
e_

sc
an

_d
iff

er
en

t_
-

re
so

lu
tio

ns
.jp

g30
:K

ie
ra

n
M

ah
er

•
de

riv
at

iv
e

w
or

k:
D

ir
k

H
ün

ni
ge

r31

(t
al

k32
)

PD

10
5

D
ir

k
H

ün
ni

ge
r33

G
FD

L
10

6
D

ir
k

H
ün

ni
ge

r34
G

FD
L

10
7

D
ir

k
H

ün
ni

ge
r35

G
FD

L

30
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
%
3
A
F
i
l
e
%
3
A
B
o
n
e
_
s
c
a
n
_

d
i
f
f
e
r
e
n
t
_
r
e
s
o
l
u
t
i
o
n
s
.
j
p
g

31
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

32
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
2
0
t
a
l
k
%
3
A
D
i
r
k
%
2
0
H
%

F
C
n
n
i
g
e
r

33
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

34
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

35
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

http://de.wikibooks.org/wiki/File:BoneScanOfAHand256x256x2Bits.png
http://de.wikibooks.org/wiki/File:IllustrationOfAGreyscaleTransformation-de.svg
http://de.wikibooks.org/wiki/File:TwoHandsGreyscale.png
http://de.wikibooks.org/wiki/File:TwoHandsRainbow.png
http://de.wikibooks.org/wiki/%3AFile%3ABone_scan_different_resolutions.jpg
http://de.wikibooks.org/wiki/%3AFile%3ABone_scan_different_resolutions.jpg
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%20talk%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%20talk%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger


10
8

D
ir

k
H

ün
ni

ge
r36

cc
-b

y-
sa

-
3.

0
10

9
D

ir
k

H
ün

ni
ge

r37
G

FD
L

11
0

D
ir

k
H

ün
ni

ge
r38

G
FD

L
11

1
D

ir
k

H
ün

ni
ge

r39
G

FD
L

11
2

D
ir

k
H

ün
ni

ge
r40

G
FD

L
11

3
D

ir
k

H
ün

ni
ge

r41
G

FD
L

11
4

D
ir

k
H

ün
ni

ge
r42

G
FD

L
11

5
D

ir
k

H
ün

ni
ge

r43
cc

-b
y-

sa
-

3.
0

36
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

37
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

38
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

39
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

40
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

41
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

42
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

43
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

http://de.wikibooks.org/wiki/File:RainbowCLUT-de.svg
http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandOriginalRawData.png
http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandAfterContrastEnhancement.png
http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandAfterGreyScaleInversion.png
http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandAfterSharpeningFilter.png
http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandAfterUnsharpMasking.png
http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandAfterEdgeDetection.png
http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandAfterShadowFilter-3a.png
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger


11
6

D
ir

k
H

ün
ni

ge
r44

G
FD

L
11

7
D

ir
k

H
ün

ni
ge

r45
cc

-b
y-

sa
-

3.
0

11
8

D
ir

k
H

ün
ni

ge
r46

G
FD

L
11

9
D

ir
k

H
ün

ni
ge

r47
G

FD
L

12
0

D
ir

k
H

ün
ni

ge
r48

G
FD

L
12

1
D

ir
k

H
ün

ni
ge

r49
G

FD
L

12
2

D
ir

k
H

ün
ni

ge
r50

G
FD

L
12

3
D

ir
k

H
ün

ni
ge

r51
G

FD
L

12
4

D
ir

k
H

ün
ni

ge
r52

G
FD

L

44
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

45
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

46
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

47
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

48
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

49
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

50
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

51
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

52
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandAfterSmoothingFilter.png
http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandAfterMedianFilter-2a.png
http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandAfterWeakGaussianFilter.png
http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandAfterStrongGaussianFilter.png
http://de.wikibooks.org/wiki/File:NuclearMedicineImageOfAHandAfterThresholding.png
http://de.wikibooks.org/wiki/File:IllustrationOfAPixelReplicationProcess.svg
http://de.wikibooks.org/wiki/File:IllustrationOfAnInterpolationProcess.svg
http://de.wikibooks.org/wiki/File:ComparisonOfPixelReplicationAndInterpolation-de.png
http://de.wikibooks.org/wiki/File:IllustrationOfTheUseOfAFourierTransform-de.svg
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger


12
5

D
ir

k
H

ün
ni

ge
r53

G
FD

L
12

6
D

ir
k

H
ün

ni
ge

r54
G

FD
L

12
7

D
ir

k
H

ün
ni

ge
r55

G
FD

L
12

8
D

ir
k

H
ün

ni
ge

r56
G

FD
L

12
9

G
en

er
at

ed
by

K
ie

ra
n

M
ah

er
us

in
g

N
IH

Im
ag

e.
PD

13
0

G
en

er
at

ed
by

K
ie

ra
n

M
ah

er
us

in
g

N
IH

Im
ag

e.
PD

13
1

D
ir

k
H

ün
ni

ge
r57

G
FD

L
13

2
D

ir
k

H
ün

ni
ge

r58
G

FD
L

13
3

D
ir

k
H

ün
ni

ge
r

G
FD

L
13

4
D

ir
k

H
ün

ni
ge

r
G

FD
L

53
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

54
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

55
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

56
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

57
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

58
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

http://de.wikibooks.org/wiki/File:SpacialSineFunctionWithALineOfMeasurementIndicated.png
http://de.wikibooks.org/wiki/File:SpacialSineFunction-de.svg
http://de.wikibooks.org/wiki/File:FourierTransformOfSpacialSineFunction-de.svg
http://de.wikibooks.org/wiki/File:FFTOfSpacialSineFunction.png
http://de.wikibooks.org/wiki/File:Chest_radiograph_2D_Fourier_Spectrum.jpg
http://de.wikibooks.org/wiki/File:Use_of_Fourier_transformation_chest_radiography.jpg
http://de.wikibooks.org/wiki/File:WaveWithFrequencyAndCycle-de.svg
http://de.wikibooks.org/wiki/File:WaveWithSpacialFrequencyAndCycle-de.svg
http://de.wikibooks.org/wiki/File:TestImageForSpacialResolutionOfAGammaCamera.png
http://de.wikibooks.org/wiki/File:TestImageForSpacialResolutionOfARadiographicImagingSystem.png
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger


13
5

D
ir

k
H

ün
ni

ge
r59

G
FD

L
13

6
D

ir
k

H
ün

ni
ge

r
G

FD
L

13
7

D
ir

k
H

ün
ni

ge
r

G
FD

L
13

8
D

ir
k

H
ün

ni
ge

r
G

FD
L

13
9

D
ir

k
H

ün
ni

ge
r

G
FD

L
14

0
D

ir
k

H
ün

ni
ge

r
G

FD
L

14
1

D
ir

k
H

ün
ni

ge
r

G
FD

L
14

2
D

ir
k

H
ün

ni
ge

r
G

FD
L

14
3

D
ir

k
H

ün
ni

ge
r

G
FD

L
14

4
D

ir
k

H
ün

ni
ge

r
cc

-b
y-

sa
-

3.
0

14
5

D
ir

k
H

ün
ni

ge
r

G
FD

L
14

6
D

ir
k

H
ün

ni
ge

r
G

FD
L

14
7

D
ir

k
H

ün
ni

ge
r

G
FD

L
14

8
D

ir
k

H
ün

ni
ge

r
G

FD
L

14
9

D
ir

k
H

ün
ni

ge
r

G
FD

L
15

0
D

ir
k

H
ün

ni
ge

r
G

FD
L

59
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

http://de.wikibooks.org/wiki/File:SquareWaveInSpacialDomain-de.svg
http://de.wikibooks.org/wiki/File:VerticalLinesWithThicknessDecreasingToTheRight.jpg
http://de.wikibooks.org/wiki/File:VerticalLinesWithThicknessDecreasingToTheRightBlurredByGaussian.jpg
http://de.wikibooks.org/wiki/File:SquareWaveFunctionFrequencyIncreasingToTheRightComparedWithTheSameFunctionSmoothedByAGaussian-de.svg
http://de.wikibooks.org/wiki/File:SquareWaveFunctionFrequencyIncreasingToTheRightSmoothedByAGaussianWithEnvelope-de.svg
http://de.wikibooks.org/wiki/File:VerticalLinesWithThicknessDecreasingToTheRightBlurredByGaussian.jpg
http://de.wikibooks.org/wiki/File:VerticalLinesWithThicknessDecreasingToTheRightBluredAndResharpened.png
http://de.wikibooks.org/wiki/File:FirstFourierComponentOfASquareWave.svg
http://de.wikibooks.org/wiki/File:FirstTwoFourierComponentsOfASquareWave.svg
http://de.wikibooks.org/wiki/File:FirstThreeFourierComponentsOfASquareWave-2a.svg
http://de.wikibooks.org/wiki/File:FirstFourFourierComponentsOfASquareWave.svg
http://de.wikibooks.org/wiki/File:FourierSpectrumOfASquareWave-de.svg
http://de.wikibooks.org/wiki/File:FourierTransformationOfASquareWave-de.svg
http://de.wikibooks.org/wiki/File:InverseFourierTransformationOfASquareWave-de.svg
http://de.wikibooks.org/wiki/File:FourierTransformationOfADeltaFunction-de.svg
http://de.wikibooks.org/wiki/File:FourierTransformationOfABroadenedDeltaFunction-de.svg
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger


15
1

D
ir

k
H

ün
ni

ge
r

G
FD

L
15

2
D

ir
k

H
ün

ni
ge

r60
G

FD
L

15
3

D
ir

k
H

ün
ni

ge
r61

G
FD

L
15

4
D

ir
k

H
ün

ni
ge

r62
G

FD
L

15
5

D
ir

k
H

ün
ni

ge
r63

G
FD

L
15

6
D

ir
k

H
ün

ni
ge

r64
G

FD
L

15
7

D
ir

k
H

ün
ni

ge
r65

G
FD

L
15

8
D

ir
k

H
ün

ni
ge

r66
G

FD
L

15
9

D
ir

k
H

ün
ni

ge
r67

G
FD

L
16

0
D

ir
k

H
ün

ni
ge

r
G

FD
L

60
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

61
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

62
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

63
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

64
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

65
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

66
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

67
h
t
t
p
:
/
/
d
e
.
w
i
k
i
b
o
o
k
s
.
o
r
g
/
w
i
k
i
/
U
s
e
r
%
3
A
D
i
r
k
%
2
0
H
%
F
C
n
n
i
g
e
r

http://de.wikibooks.org/wiki/File:ModulationTransferFunctionComparedForARealAndAnIdealSystem-de.svg
http://de.wikibooks.org/wiki/File:FilteredBackprojectionSchematic-de.svg
http://de.wikibooks.org/wiki/File:ButterworthFilter60Percent5thOrder-de.svg
http://de.wikibooks.org/wiki/File:ButterworthFilter40Percent5thOrder-de.svg
http://de.wikibooks.org/wiki/File:ButterworthFilter40Percent3rdOrder-de.svg
http://de.wikibooks.org/wiki/File:TracerFlowModelOfAKindey-de.svg
http://de.wikibooks.org/wiki/File:IllustrationOfTheResponseToNonIdealIInputInDeconvolutionRenography-de.svg
http://de.wikibooks.org/wiki/File:GeneralFormOfTheImpulseResponseFunctionInDeconvolutionRenography-de.svg
http://de.wikibooks.org/wiki/File:AdditionOfRepsonseFunctionsOfKidneysAndTissiueToATotalResponseFunction-de.svg
http://de.wikibooks.org/wiki/File:VibratingTunigForkWithSoundWaves-de.svg
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger
http://de.wikibooks.org/wiki/User%3ADirk%20H%FCnniger


16
1

D
ir

k
H

ün
ni

ge
r

G
FD

L
16

2
D

ir
k

H
ün

ni
ge

r
G

FD
L

16
3

D
ir

k
H

ün
ni

ge
r

G
FD

L
16

4
D

ir
k

H
ün

ni
ge

r
G

FD
L

16
5

K
ie

ra
n

M
ah

er
an

d
D

ir
k

H
ün

ni
ge

r
G

FD
L

16
6

D
ir

k
H

ün
ni

ge
r

G
FD

L
16

7
D

ir
k

H
ün

ni
ge

r
G

FD
L

16
8

D
ir

k
H

ün
ni

ge
r

G
FD

L
16

9
D

ir
k

H
ün

ni
ge

r
G

FD
L

17
0

K
ie

ra
n

M
ah

er
an

d
D

ir
k

H
ün

ni
ge

r
G

FD
L

17
1

K
ie

ra
n

M
ah

er
an

d
D

ir
k

H
ün

ni
ge

r
G

FD
L

17
2

K
al

um
et

68
an

d
D

ir
k

H
ün

ni
ge

r
G

FD
L

17
3

K
al

um
et

69
an

d
D

ir
k

H
ün

ni
ge

r
G

FD
L

17
4

K
al

um
et

70
an

d
D

ir
k

H
ün

ni
ge

r
G

FD
L

17
5

D
ir

k
H

ün
ni

ge
r

G
FD

L

68
h
t
t
p
:
/
/
d
e
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
B
e
n
u
t
z
e
r
:
K
a
l
u
m
e
t

69
h
t
t
p
:
/
/
d
e
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
B
e
n
u
t
z
e
r
:
K
a
l
u
m
e
t

70
h
t
t
p
:
/
/
d
e
.
w
i
k
i
p
e
d
i
a
.
o
r
g
/
w
i
k
i
/
B
e
n
u
t
z
e
r
:
K
a
l
u
m
e
t

http://de.wikibooks.org/wiki/File:PulsEchoPrinciple-de.svg
http://de.wikibooks.org/wiki/File:InteractionsOfAcousticWavesOnATissueInterfaceBlockDiagram-de.svg
http://de.wikibooks.org/wiki/File:UltrasonicScannerBlockDiagramScheamtic-de.svg
http://de.wikibooks.org/wiki/File:UltraSonicScannerLineraArrayOperationDiagram-de.svg
http://de.wikibooks.org/wiki/File:BModeLiver.png
http://de.wikibooks.org/wiki/File:UltrasonicPhasedTransducerArray-de.svg
http://de.wikibooks.org/wiki/File:MechanicalTransducerReciprocatingMotion-de.svg
http://de.wikibooks.org/wiki/File:MechanicalTransducerRotatingMotion-de.svg
http://de.wikibooks.org/wiki/File:UltraSonicScanConverterBlockDiagram-de.svg
http://de.wikibooks.org/wiki/File:BModeLiverZoom.png
http://de.wikibooks.org/wiki/File:UltraSonicScanner.png
http://de.wikibooks.org/wiki/File:UltraSonicLinearArrayTransducer.png
http://de.wikibooks.org/wiki/File:UltraSonicPhasedArrayTransducer.png
http://de.wikibooks.org/wiki/File:UltraSonicCurvedArrayTransducer.png
http://de.wikibooks.org/wiki/File:TrainDoppelEffect.svg
http://de.wikipedia.org/wiki/Benutzer:Kalumet
http://de.wikipedia.org/wiki/Benutzer:Kalumet
http://de.wikipedia.org/wiki/Benutzer:Kalumet


17
6

D
ir

k
H

ün
ni

ge
r

G
FD

L
17

7
K

ie
ra

n
M

ah
er

an
d

D
ir

k
H

ün
ni

ge
r

G
FD

L
17

8
K

ie
ra

n
M

ah
er

an
d

D
ir

k
H

ün
ni

ge
r

G
FD

L
17

9
[[

U
se

r:
D

ir
k

H
ün

ni
ge

r
G

FD
L

http://de.wikibooks.org/wiki/File:DopplerSonographyBloodFlowDiagram-de.svg
http://de.wikibooks.org/wiki/File:DopplerSonographyColourFlow.png
http://de.wikibooks.org/wiki/File:DopplerSonographyColourPower.png
http://de.wikibooks.org/wiki/File:ColourFlowSonographicImagingSystemBlockDiagram-de.svg


17
L

ic
en

se
s

17
.1

G
N

U
G

E
N

E
R

A
L

PU
B

L
IC

L
IC

E
N

SE
V

er
si

on
3,

29
Ju

ne
20

07

C
op

yr
ig

ht
©

20
07

Fr
ee

So
ft

w
ar

e
Fo

un
da

tio
n,

In
c.

<h
ttp

://
fs

f.o
rg

/>

E
ve

ry
on

e
is

pe
rm

itt
ed

to
co

py
an

d
di

st
ri

bu
te

ve
rb

at
im

co
pi

es
of

th
is

lic
en

se
do

cu
m

en
t,

bu
t

ch
an

gi
ng

it
is

no
t

al
lo

w
ed

.
Pr

ea
m

bl
e

T
he

G
N

U
G

en
er

al
Pu

bl
ic

L
i-

ce
ns

e
is

a
fr

ee
,c

op
yl

ef
t

lic
en

se
fo

r
so

ft
w

ar
e

an
d

ot
he

r
ki

nd
s

of
w

or
ks

.

T
he

lic
en

se
s

fo
r

m
os

t
so

ft
w

ar
e

an
d

ot
he

rp
ra

ct
ic

al
w

or
ks

ar
e

de
-

si
gn

ed
to

ta
ke

aw
ay

yo
ur

fr
ee

-
do

m
to

sh
ar

e
an

d
ch

an
ge

th
e

w
or

ks
.

B
y

co
nt

ra
st

,
th

e
G

N
U

G
en

er
al

Pu
bl

ic
L

ic
en

se
is

in
te

n-
de

d
to

gu
ar

an
te

e
yo

ur
fr

ee
do

m
to

sh
ar

e
an

d
ch

an
ge

al
l

ve
rs

i-
on

s
of

a
pr

og
ra

m
–t

o
m

ak
e

su
-

re
it

re
m

ai
ns

fr
ee

so
ft

w
ar

e
fo

r
al

l
its

us
er

s.
W

e,
th

e
Fr

ee
So

ft
-

w
ar

e
Fo

un
da

tio
n,

us
e

th
e

G
N

U
G

en
er

al
Pu

bl
ic

L
ic

en
se

fo
rm

os
t

of
ou

r
so

ft
w

ar
e;

it
ap

pl
ie

s
al

so
to

an
y

ot
he

r
w

or
k

re
le

as
ed

th
is

w
ay

by
its

au
th

or
s.

Y
ou

ca
n

ap
p-

ly
it

to
yo

ur
pr

og
ra

m
s,

to
o.

W
he

n
w

e
sp

ea
k

of
fr

ee
so

ft
w

ar
e,

w
e

ar
e

re
fe

rr
in

g
to

fr
ee

do
m

,n
ot

pr
ic

e.
O

ur
G

en
er

al
Pu

bl
ic

L
i-

ce
ns

es
ar

e
de

si
gn

ed
to

m
ak

e
su

-
re

th
at

yo
u

ha
ve

th
e

fr
ee

do
m

to
di

st
ri

bu
te

co
pi

es
of

fr
ee

so
ft

-
w

ar
e

(a
nd

ch
ar

ge
fo

r
th

em
if

yo
u

w
is

h)
,t

ha
ty

ou
re

ce
iv

e
so

ur
-

ce
co

de
or

ca
n

ge
t

it
if

yo
u

w
an

ti
t,

th
at

yo
u

ca
n

ch
an

ge
th

e
so

ft
w

ar
e

or
us

e
pi

ec
es

of
it

in
ne

w
fr

ee
pr

og
ra

m
s,

an
d

th
at

yo
u

kn
ow

yo
u

ca
n

do
th

es
e

th
in

gs
.

To
pr

ot
ec

ty
ou

r
ri

gh
ts

,w
e

ne
ed

to
pr

ev
en

t
ot

he
rs

fr
om

de
ny

in
g

yo
u

th
es

e
ri

gh
ts

or
as

ki
ng

yo
u

to
su

rr
en

de
r

th
e

ri
gh

ts
.T

he
re

fo
-

re
,

yo
u

ha
ve

ce
rt

ai
n

re
sp

on
si

bi
-

lit
ie

s
if

yo
u

di
st

ri
bu

te
co

pi
es

of
th

e
so

ft
w

ar
e,

or
if

yo
u

m
od

if
y

it:
re

sp
on

si
bi

lit
ie

s
to

re
sp

ec
tt

he
fr

ee
do

m
of

ot
he

rs
.

Fo
r

ex
am

pl
e,

if
yo

u
di

st
ri

bu
te

co
pi

es
of

su
ch

a
pr

og
ra

m
,w

he
-

th
er

gr
at

is
or

fo
ra

fe
e,

yo
u

m
us

t
pa

ss
on

to
th

e
re

ci
pi

en
ts

th
e

sa
m

e
fr

ee
do

m
s

th
at

yo
u

re
ce

i-
ve

d.
Y

ou
m

us
t

m
ak

e
su

re
th

at

545



th
ey

,
to

o,
re

ce
iv

e
or

ca
n

ge
t

th
e

so
ur

ce
co

de
.A

nd
yo

u
m

us
t

sh
ow

th
em

th
es

e
te

rm
s

so
th

ey
kn

ow
th

ei
rr

ig
ht

s.

D
ev

el
op

er
s

th
at

us
e

th
e

G
N

U
G

PL
pr

ot
ec

t
yo

ur
ri

gh
ts

w
ith

tw
o

st
ep

s:
(1

)
as

se
rt

co
py

ri
gh

t
on

th
e

so
ft

w
ar

e,
an

d
(2

)
of

fe
r

yo
u

th
is

L
ic

en
se

gi
vi

ng
yo

u
le

-
ga

lp
er

m
is

si
on

to
co

py
,d

is
tr

ib
u-

te
an

d/
or

m
od

if
y

it.

Fo
rt

he
de

ve
lo

pe
rs

’a
nd

au
th

or
s’

pr
ot

ec
tio

n,
th

e
G

PL
cl

ea
rl

y
ex

-
pl

ai
ns

th
at

th
er

e
is

no
w

ar
ra

n-
ty

fo
r

th
is

fr
ee

so
ft

w
ar

e.
Fo

r
bo

th
us

er
s’

an
d

au
th

or
s’

sa
ke

,
th

e
G

PL
re

qu
ir

es
th

at
m

od
ifi

ed
ve

rs
io

ns
be

m
ar

ke
d

as
ch

an
ge

d,
so

th
at

th
ei

r
pr

ob
le

m
s

w
ill

no
t

be
at

tr
ib

ut
ed

er
ro

ne
ou

sl
y

to
au

t-
ho

rs
of

pr
ev

io
us

ve
rs

io
ns

.

So
m

e
de

vi
ce

s
ar

e
de

si
gn

ed
to

de
ny

us
er

s
ac

ce
ss

to
in

st
al

l
or

ru
n

m
od

ifi
ed

ve
rs

io
ns

of
th

e
so

ft
w

ar
e

in
si

de
th

em
,

al
th

ou
gh

th
e

m
an

uf
ac

tu
re

rc
an

do
so

.T
hi

s
is

fu
nd

am
en

ta
lly

in
co

m
pa

tib
le

w
ith

th
e

ai
m

of
pr

ot
ec

tin
g

us
er

s’
fr

ee
do

m
to

ch
an

ge
th

e
so

ft
w

ar
e.

T
he

sy
st

em
at

ic
pa

tte
rn

of
su

ch
ab

us
e

oc
cu

rs
in

th
e

ar
ea

of

pr
od

uc
ts

fo
r

in
di

vi
du

al
s

to
us

e,
w

hi
ch

is
pr

ec
is

el
y

w
he

re
it

is
m

os
t

un
ac

ce
pt

ab
le

.
T

he
re

fo
re

,
w

e
ha

ve
de

si
gn

ed
th

is
ve

rs
io

n
of

th
e

G
PL

to
pr

oh
ib

it
th

e
pr

ac
-

tic
e

fo
r

th
os

e
pr

od
uc

ts
.

If
su

ch
pr

ob
le

m
s

ar
is

e
su

bs
ta

nt
ia

lly
in

ot
he

r
do

m
ai

ns
,

w
e

st
an

d
re

ad
y

to
ex

te
nd

th
is

pr
ov

is
io

n
to

th
o-

se
do

m
ai

ns
in

fu
tu

re
ve

rs
io

ns
of

th
e

G
PL

,
as

ne
ed

ed
to

pr
ot

ec
t

th
e

fr
ee

do
m

of
us

er
s.

Fi
na

lly
,e

ve
ry

pr
og

ra
m

is
th

re
a-

te
ne

d
co

ns
ta

nt
ly

by
so

ft
w

ar
e

pa
-

te
nt

s.
St

at
es

sh
ou

ld
no

t
al

lo
w

pa
te

nt
s

to
re

st
ri

ct
de

ve
lo

pm
en

t
an

d
us

e
of

so
ft

w
ar

e
on

ge
ne

ra
l-

pu
rp

os
e

co
m

pu
te

rs
,

bu
t

in
th

o-
se

th
at

do
,w

e
w

is
h

to
av

oi
d

th
e

sp
ec

ia
l

da
ng

er
th

at
pa

te
nt

s
ap

-
pl

ie
d

to
a

fr
ee

pr
og

ra
m

co
ul

d
m

ak
e

it
ef

fe
ct

iv
el

y
pr

op
ri

et
ar

y.
To

pr
ev

en
t

th
is

,
th

e
G

PL
as

su
-

re
s

th
at

pa
te

nt
s

ca
nn

ot
be

us
ed

to
re

nd
er

th
e

pr
og

ra
m

no
n-

fr
ee

.

T
he

pr
ec

is
e

te
rm

s
an

d
co

n-
di

tio
ns

fo
r

co
py

in
g,

di
st

ri
bu

-
tio

n
an

d
m

od
ifi

ca
tio

n
fo

llo
w

.
T

E
R

M
S

A
N

D
C

O
N

D
IT

IO
N

S
0.

D
efi

ni
tio

ns
.

“T
hi

s
L

ic
en

se
”

re
fe

rs
to

ve
rs

io
n

3
of

th
e

G
N

U
G

en
er

al
Pu

bl
ic

L
i-

ce
ns

e.

“C
op

yr
ig

ht
”

al
so

m
ea

ns
co

py
ri

gh
t-

lik
e

la
w

s
th

at
ap

-
pl

y
to

ot
he

r
ki

nd
s

of
w

or
ks

,
su

ch
as

se
m

ic
on

du
ct

or
m

as
ks

.

“T
he

Pr
og

ra
m

”
re

fe
rs

to
an

y
co

-
py

ri
gh

ta
bl

e
w

or
k

lic
en

se
d

un
de

r
th

is
L

ic
en

se
.

E
ac

h
lic

en
se

e
is

ad
dr

es
se

d
as

“y
ou

”.
“L

ic
en

se
es

”
an

d
“r

ec
ip

ie
nt

s”
m

ay
be

in
di

vi
-

du
al

s
or

or
ga

ni
za

tio
ns

.

To
“m

od
if

y”
a

w
or

k
m

ea
ns

to
co

py
fr

om
or

ad
ap

t
al

l
or

pa
rt

of
th

e
w

or
k

in
a

fa
sh

io
n

re
qu

i-
ri

ng
co

py
ri

gh
tp

er
m

is
si

on
,o

th
er

th
an

th
e

m
ak

in
g

of
an

ex
ac

t
co

py
.T

he
re

su
lti

ng
w

or
k

is
ca

l-
le

d
a

“m
od

ifi
ed

ve
rs

io
n”

of
th

e
ea

rl
ie

r
w

or
k

or
a

w
or

k
“b

as
ed

on
”

th
e

ea
rl

ie
rw

or
k.

A
“c

ov
er

ed
w

or
k”

m
ea

ns
ei

th
er

th
e

un
m

od
ifi

ed
Pr

og
ra

m
or

a
w

or
k

ba
se

d
on

th
e

Pr
og

ra
m

.

To
“p

ro
pa

ga
te

”
a

w
or

k
m

ea
ns

to
do

an
yt

hi
ng

w
ith

it
th

at
,

w
i-

th
ou

t
pe

rm
is

si
on

,
w

ou
ld

m
ak

e
yo

u
di

re
ct

ly
or

se
co

nd
ar

ily
lia

-

bl
e

fo
r

in
fr

in
ge

m
en

t
un

de
r

ap
-

pl
ic

ab
le

co
py

ri
gh

t
la

w
,

ex
ce

pt
ex

ec
ut

in
g

it
on

a
co

m
pu

te
r

or
m

od
if

yi
ng

a
pr

iv
at

e
co

py
.

Pr
o-

pa
ga

tio
n

in
cl

ud
es

co
py

in
g,

di
s-

tr
ib

ut
io

n
(w

ith
or

w
ith

ou
t

m
o-

di
fic

at
io

n)
,

m
ak

in
g

av
ai

la
bl

e
to

th
e

pu
bl

ic
,

an
d

in
so

m
e

co
un

-
tr

ie
s

ot
he

ra
ct

iv
iti

es
as

w
el

l.

To
“c

on
ve

y”
a

w
or

k
m

ea
ns

an
y

ki
nd

of
pr

op
ag

at
io

n
th

at
en

ab
le

s
ot

he
r

pa
rt

ie
s

to
m

ak
e

or
re

ce
i-

ve
co

pi
es

.M
er

e
in

te
ra

ct
io

n
w

ith
a

us
er

th
ro

ug
h

a
co

m
pu

te
r

ne
t-

w
or

k,
w

ith
no

tr
an

sf
er

of
a

co
py

,
is

no
tc

on
ve

yi
ng

.

A
n

in
te

ra
ct

iv
e

us
er

in
te

rf
ac

e
di

s-
pl

ay
s

“A
pp

ro
pr

ia
te

L
eg

al
N

ot
i-

ce
s”

to
th

e
ex

te
nt

th
at

it
in

cl
u-

de
s

a
co

nv
en

ie
nt

an
d

pr
om

in
en

t-
ly

vi
si

bl
e

fe
at

ur
e

th
at

(1
)

di
s-

pl
ay

s
an

ap
pr

op
ri

at
e

co
py

ri
gh

t
no

tic
e,

an
d

(2
)t

el
ls

th
e

us
er

th
at

th
er

e
is

no
w

ar
ra

nt
y

fo
rt

he
w

or
k

(e
xc

ep
tt

o
th

e
ex

te
nt

th
at

w
ar

ra
n-

tie
s

ar
e

pr
ov

id
ed

),
th

at
lic

en
se

es
m

ay
co

nv
ey

th
e

w
or

k
un

de
rt

hi
s

L
ic

en
se

,a
nd

ho
w

to
vi

ew
a

co
py

of
th

is
L

ic
en

se
.

If
th

e
in

te
rf

ac
e

pr
es

en
ts

a
lis

t
of

us
er

co
m

m
an

-
ds

or
op

tio
ns

,s
uc

h
as

a
m

en
u,

a



pr
om

in
en

ti
te

m
in

th
e

lis
tm

ee
ts

th
is

cr
ite

ri
on

.1
.S

ou
rc

e
C

od
e.

T
he

“s
ou

rc
e

co
de

”
fo

r
a

w
or

k
m

ea
ns

th
e

pr
ef

er
re

d
fo

rm
of

th
e

w
or

k
fo

r
m

ak
in

g
m

od
ifi

ca
tio

ns
to

it.
“O

bj
ec

t
co

de
”

m
ea

ns
an

y
no

n-
so

ur
ce

fo
rm

of
a

w
or

k.

A
“S

ta
nd

ar
d

In
te

rf
ac

e”
m

ea
ns

an
in

te
rf

ac
e

th
at

ei
th

er
is

an
of

-
fic

ia
ls

ta
nd

ar
d

de
fin

ed
by

a
re

co
-

gn
iz

ed
st

an
da

rd
s

bo
dy

,o
r,

in
th

e
ca

se
of

in
te

rf
ac

es
sp

ec
ifi

ed
fo

r
a

pa
rt

ic
ul

ar
pr

og
ra

m
m

in
g

la
n-

gu
ag

e,
on

e
th

at
is

w
id

el
y

us
ed

am
on

g
de

ve
lo

pe
rs

w
or

ki
ng

in
th

at
la

ng
ua

ge
.

T
he

“S
ys

te
m

L
ib

ra
ri

es
”

of
an

ex
ec

ut
ab

le
w

or
k

in
cl

ud
e

an
y-

th
in

g,
ot

he
r

th
an

th
e

w
or

k
as

a
w

ho
le

,t
ha

t(
a)

is
in

cl
ud

ed
in

th
e

no
rm

al
fo

rm
of

pa
ck

ag
in

g
a

M
a-

jo
rC

om
po

ne
nt

,b
ut

w
hi

ch
is

no
t

pa
rt

of
th

at
M

aj
or

C
om

po
ne

nt
,

an
d

(b
)

se
rv

es
on

ly
to

en
ab

le
us

e
of

th
e

w
or

k
w

ith
th

at
M

aj
or

C
om

po
ne

nt
,

or
to

im
pl

em
en

t
a

St
an

da
rd

In
te

rf
ac

e
fo

r
w

hi
ch

an
im

pl
em

en
ta

tio
n

is
av

ai
la

bl
e

to
th

e
pu

bl
ic

in
so

ur
ce

co
de

fo
rm

.
A

“M
aj

or
C

om
po

ne
nt

”,
in

th
is

co
nt

ex
t,

m
ea

ns
a

m
aj

or
es

se
nt

i-

al
co

m
po

ne
nt

(k
er

ne
l,

w
in

do
w

sy
st

em
,a

nd
so

on
)

of
th

e
sp

ec
i-

fic
op

er
at

in
g

sy
st

em
(i

f
an

y)
on

w
hi

ch
th

e
ex

ec
ut

ab
le

w
or

k
ru

ns
,

or
a

co
m

pi
le

r
us

ed
to

pr
od

uc
e

th
e

w
or

k,
or

an
ob

je
ct

co
de

in
-

te
rp

re
te

ru
se

d
to

ru
n

it.

T
he

“C
or

re
sp

on
di

ng
So

ur
ce

”
fo

r
a

w
or

k
in

ob
je

ct
co

de
fo

rm
m

ea
ns

al
l

th
e

so
ur

ce
co

de
ne

e-
de

d
to

ge
ne

ra
te

,i
ns

ta
ll,

an
d

(f
or

an
ex

ec
ut

ab
le

w
or

k)
ru

n
th

e
ob

je
ct

co
de

an
d

to
m

od
if

y
th

e
w

or
k,

in
cl

ud
in

g
sc

ri
pt

s
to

co
n-

tr
ol

th
os

e
ac

tiv
iti

es
.

H
ow

ev
er

,
it

do
es

no
t

in
cl

ud
e

th
e

w
or

k’
s

Sy
st

em
L

ib
ra

ri
es

,
or

ge
ne

ra
l-

pu
rp

os
e

to
ol

s
or

ge
ne

ra
lly

av
ai

la
bl

e
fr

ee
pr

og
ra

m
s

w
hi

ch
ar

e
us

ed
un

m
od

ifi
ed

in
pe

rf
or

-
m

in
g

th
os

e
ac

tiv
iti

es
bu

t
w

hi
ch

ar
e

no
t

pa
rt

of
th

e
w

or
k.

Fo
r

ex
am

pl
e,

C
or

re
sp

on
di

ng
So

ur
ce

in
cl

ud
es

in
te

rf
ac

e
de

fin
iti

on
fil

es
as

so
ci

at
ed

w
ith

so
ur

ce
fil

es
fo

r
th

e
w

or
k,

an
d

th
e

so
ur

ce
co

de
fo

rs
ha

re
d

lib
ra

ri
es

an
d

dy
-

na
m

ic
al

ly
lin

ke
d

su
bp

ro
gr

am
s

th
at

th
e

w
or

k
is

sp
ec

ifi
ca

lly
de

si
gn

ed
to

re
qu

ir
e,

su
ch

as
by

in
tim

at
e

da
ta

co
m

m
un

ic
at

io
n

or
co

nt
ro

l
flo

w
be

tw
ee

n
th

os
e

su
bp

ro
gr

am
s

an
d

ot
he

r
pa

rt
s

of
th

e
w

or
k.

T
he

C
or

re
sp

on
di

ng
So

ur
ce

ne
ed

no
t

in
cl

ud
e

an
yt

hi
ng

th
at

us
er

s
ca

n
re

ge
ne

ra
te

au
to

m
a-

tic
al

ly
fr

om
ot

he
r

pa
rt

s
of

th
e

C
or

re
sp

on
di

ng
So

ur
ce

.

T
he

C
or

re
sp

on
di

ng
So

ur
ce

fo
ra

w
or

k
in

so
ur

ce
co

de
fo

rm
is

th
at

sa
m

e
w

or
k.

2.
B

as
ic

Pe
rm

is
si

-
on

s.

A
ll

ri
gh

ts
gr

an
te

d
un

de
r

th
is

L
i-

ce
ns

e
ar

e
gr

an
te

d
fo

rt
he

te
rm

of
co

py
ri

gh
t

on
th

e
Pr

og
ra

m
,

an
d

ar
e

ir
re

vo
ca

bl
e

pr
ov

id
ed

th
e

st
a-

te
d

co
nd

iti
on

s
ar

e
m

et
.T

hi
s

L
i-

ce
ns

e
ex

pl
ic

itl
y

af
fir

m
s

yo
ur

un
-

lim
ite

d
pe

rm
is

si
on

to
ru

n
th

e
un

m
od

ifi
ed

Pr
og

ra
m

.
T

he
ou

t-
pu

t
fr

om
ru

nn
in

g
a

co
ve

re
d

w
or

k
is

co
ve

re
d

by
th

is
L

ic
en

-
se

on
ly

if
th

e
ou

tp
ut

,
gi

ve
n

its
co

nt
en

t,
co

ns
tit

ut
es

a
co

ve
re

d
w

or
k.

T
hi

s
L

ic
en

se
ac

kn
ow

le
d-

ge
s

yo
ur

ri
gh

ts
of

fa
ir

us
e

or
ot

he
re

qu
iv

al
en

t,
as

pr
ov

id
ed

by
co

py
ri

gh
tl

aw
.

Y
ou

m
ay

m
ak

e,
ru

n
an

d
pr

op
a-

ga
te

co
ve

re
d

w
or

ks
th

at
yo

u
do

no
t

co
nv

ey
,

w
ith

ou
t

co
nd

iti
on

s

so
lo

ng
as

yo
ur

lic
en

se
ot

he
rw

i-
se

re
m

ai
ns

in
fo

rc
e.

Y
ou

m
ay

co
nv

ey
co

ve
re

d
w

or
ks

to
ot

he
rs

fo
r

th
e

so
le

pu
rp

os
e

of
ha

vi
ng

th
em

m
ak

e
m

od
ifi

ca
tio

ns
ex

cl
u-

si
ve

ly
fo

r
yo

u,
or

pr
ov

id
e

yo
u

w
ith

fa
ci

lit
ie

s
fo

r
ru

nn
in

g
th

os
e

w
or

ks
,

pr
ov

id
ed

th
at

yo
u

co
m

-
pl

y
w

ith
th

e
te

rm
s

of
th

is
L

ic
en

-
se

in
co

nv
ey

in
g

al
l

m
at

er
ia

l
fo

r
w

hi
ch

yo
u

do
no

t
co

nt
ro

l
co

py
-

ri
gh

t.
T

ho
se

th
us

m
ak

in
g

or
ru

n-
ni

ng
th

e
co

ve
re

d
w

or
ks

fo
r

yo
u

m
us

t
do

so
ex

cl
us

iv
el

y
on

yo
ur

be
ha

lf
,u

nd
er

yo
ur

di
re

ct
io

n
an

d
co

nt
ro

l,
on

te
rm

s
th

at
pr

oh
ib

it
th

em
fr

om
m

ak
in

g
an

y
co

pi
es

of
yo

ur
co

py
ri

gh
te

d
m

at
er

ia
l

ou
ts

-
id

e
th

ei
rr

el
at

io
ns

hi
p

w
ith

yo
u.

C
on

ve
yi

ng
un

de
r

an
y

ot
he

r
ci

rc
um

st
an

ce
s

is
pe

rm
itt

ed
so

le
ly

un
de

r
th

e
co

nd
iti

on
s

st
at

ed
be

lo
w

.
Su

bl
ic

en
si

ng
is

no
t

al
lo

w
ed

;
se

ct
io

n
10

m
ak

es
it

un
ne

ce
ss

ar
y.

3.
Pr

ot
ec

tin
g

U
se

rs
’

L
eg

al
R

ig
ht

s
Fr

om
A

nt
i-

C
ir

cu
m

ve
nt

io
n

L
aw

.

N
o

co
ve

re
d

w
or

k
sh

al
l

be
de

-
em

ed
pa

rt
of

an
ef

fe
ct

iv
e

te
ch

-
no

lo
gi

ca
lm

ea
su

re
un

de
ra

ny
ap

-
pl

ic
ab

le
la

w
fu

lfi
lli

ng
ob

lig
at

i-
on

s
un

de
r

ar
tic

le
11

of
th

e
W

I-



PO
co

py
ri

gh
tt

re
at

y
ad

op
te

d
on

20
D

ec
em

be
r

19
96

,
or

si
m

ila
r

la
w

s
pr

oh
ib

iti
ng

or
re

st
ri

ct
in

g
ci

rc
um

ve
nt

io
n

of
su

ch
m

ea
su

-
re

s.

W
he

n
yo

u
co

nv
ey

a
co

ve
r-

ed
w

or
k,

yo
u

w
ai

ve
an

y
le

ga
l

po
w

er
to

fo
rb

id
ci

rc
um

ve
nt

io
n

of
te

ch
no

lo
gi

ca
lm

ea
su

re
s

to
th

e
ex

te
nt

su
ch

ci
rc

um
ve

nt
io

n
is

ef
-

fe
ct

ed
by

ex
er

ci
si

ng
ri

gh
ts

un
-

de
r

th
is

L
ic

en
se

w
ith

re
sp

ec
t

to
th

e
co

ve
re

d
w

or
k,

an
d

yo
u

di
sc

la
im

an
y

in
te

nt
io

n
to

lim
it

op
er

at
io

n
or

m
od

ifi
ca

tio
n

of
th

e
w

or
k

as
a

m
ea

ns
of

en
fo

rc
in

g,
ag

ai
ns

t
th

e
w

or
k’

s
us

er
s,

yo
ur

or
th

ir
d

pa
rt

ie
s’

le
ga

l
ri

gh
ts

to
fo

rb
id

ci
rc

um
ve

nt
io

n
of

te
ch

no
-

lo
gi

ca
l

m
ea

su
re

s.
4.

C
on

ve
yi

ng
V

er
ba

tim
C

op
ie

s.

Y
ou

m
ay

co
nv

ey
ve

rb
at

im
co

-
pi

es
of

th
e

Pr
og

ra
m

’s
so

ur
ce

co
de

as
yo

u
re

ce
iv

e
it,

in
an

y
m

ed
iu

m
,p

ro
vi

de
d

th
at

yo
u

co
n-

sp
ic

uo
us

ly
an

d
ap

pr
op

ri
at

el
y

pu
-

bl
is

h
on

ea
ch

co
py

an
ap

pr
op

ri
a-

te
co

py
ri

gh
t

no
tic

e;
ke

ep
in

ta
ct

al
l

no
tic

es
st

at
in

g
th

at
th

is
L

i-
ce

ns
e

an
d

an
y

no
n-

pe
rm

is
si

ve
te

rm
s

ad
de

d
in

ac
co

rd
w

ith
se

c-
tio

n
7

ap
pl

y
to

th
e

co
de

;k
ee

p
in

-

ta
ct

al
ln

ot
ic

es
of

th
e

ab
se

nc
e

of
an

y
w

ar
ra

nt
y;

an
d

gi
ve

al
lr

ec
ip

i-
en

ts
a

co
py

of
th

is
L

ic
en

se
al

on
g

w
ith

th
e

Pr
og

ra
m

.

Y
ou

m
ay

ch
ar

ge
an

y
pr

ic
e

or
no

pr
ic

e
fo

re
ac

h
co

py
th

at
yo

u
co

n-
ve

y,
an

d
yo

u
m

ay
of

fe
r

su
pp

or
t

or
w

ar
ra

nt
y

pr
ot

ec
tio

n
fo

r
a

fe
e.

5.
C

on
ve

yi
ng

M
od

ifi
ed

So
ur

ce
V

er
si

on
s.

Y
ou

m
ay

co
nv

ey
a

w
or

k
ba

se
d

on
th

e
Pr

og
ra

m
,o

rt
he

m
od

ifi
ca

-
tio

ns
to

pr
od

uc
e

it
fr

om
th

e
Pr

o-
gr

am
,i

n
th

e
fo

rm
of

so
ur

ce
co

de
un

de
rt

he
te

rm
so

fs
ec

tio
n

4,
pr

o-
vi

de
d

th
at

yo
u

al
so

m
ee

t
al

l
of

th
es

e
co

nd
iti

on
s:

*
a)

T
he

w
or

k
m

us
tc

ar
ry

pr
om

i-
ne

nt
no

tic
es

st
at

in
g

th
at

yo
u

m
o-

di
fie

d
it,

an
d

gi
vi

ng
a

re
le

va
nt

da
te

.
*

b)
T

he
w

or
k

m
us

t
ca

r-
ry

pr
om

in
en

tn
ot

ic
es

st
at

in
g

th
at

it
is

re
le

as
ed

un
de

r
th

is
L

ic
en

-
se

an
d

an
y

co
nd

iti
on

s
ad

de
d

un
-

de
r

se
ct

io
n

7.
T

hi
s

re
qu

ir
em

en
t

m
od

ifi
es

th
e

re
qu

ir
em

en
ti

n
se

c-
tio

n
4

to
“k

ee
p

in
ta

ct
al

l
no

ti-
ce

s”
.*

c)
Y

ou
m

us
t

lic
en

se
th

e
en

tir
e

w
or

k,
as

a
w

ho
le

,
un

de
r

th
is

L
ic

en
se

to
an

yo
ne

w
ho

co
-

m
es

in
to

po
ss

es
si

on
of

a
co

py
.

T
hi

s
L

ic
en

se
w

ill
th

er
ef

or
e

ap
-

pl
y,

al
on

g
w

ith
an

y
ap

pl
ic

ab
le

se
ct

io
n

7
ad

di
tio

na
lt

er
m

s,
to

th
e

w
ho

le
of

th
e

w
or

k,
an

d
al

l
its

pa
rt

s,
re

ga
rd

le
ss

of
ho

w
th

ey
ar

e
pa

ck
ag

ed
.T

hi
sL

ic
en

se
gi

ve
sn

o
pe

rm
is

si
on

to
lic

en
se

th
e

w
or

k
in

an
y

ot
he

r
w

ay
,

bu
t

it
do

es
no

t
in

va
lid

at
e

su
ch

pe
rm

is
si

on
if

yo
u

ha
ve

se
pa

ra
te

ly
re

ce
iv

ed
it.

*
d)

If
th

e
w

or
k

ha
s

in
te

ra
c-

tiv
e

us
er

in
te

rf
ac

es
,

ea
ch

m
us

t
di

sp
la

y
A

pp
ro

pr
ia

te
L

eg
al

N
ot

i-
ce

s;
ho

w
ev

er
,i

ft
he

Pr
og

ra
m

ha
s

in
te

ra
ct

iv
e

in
te

rf
ac

es
th

at
do

no
t

di
sp

la
y

A
pp

ro
pr

ia
te

L
eg

al
N

ot
i-

ce
s,

yo
ur

w
or

k
ne

ed
no

t
m

ak
e

th
em

do
so

.

A
co

m
pi

la
tio

n
of

a
co

ve
re

d
w

or
k

w
ith

ot
he

rs
ep

ar
at

e
an

d
in

-
de

pe
nd

en
tw

or
ks

,w
hi

ch
ar

e
no

t
by

th
ei

rn
at

ur
e

ex
te

ns
io

ns
of

th
e

co
ve

re
d

w
or

k,
an

d
w

hi
ch

ar
e

no
t

co
m

bi
ne

d
w

ith
it

su
ch

as
to

fo
rm

a
la

rg
er

pr
og

ra
m

,i
n

or
on

a
vo

-
lu

m
e

of
a

st
or

ag
e

or
di

st
ri

bu
tio

n
m

ed
iu

m
,

is
ca

lle
d

an
“a

gg
re

ga
-

te
”

if
th

e
co

m
pi

la
tio

n
an

d
its

re
-

su
lti

ng
co

py
ri

gh
ta

re
no

tu
se

d
to

lim
it

th
e

ac
ce

ss
or

le
ga

lr
ig

ht
so

f
th

e
co

m
pi

la
tio

n’
s

us
er

s
be

yo
nd

w
ha

t
th

e
in

di
vi

du
al

w
or

ks
pe

r-
m

it.
In

cl
us

io
n

of
a

co
ve

re
d

w
or

k

in
an

ag
gr

eg
at

e
do

es
no

t
ca

us
e

th
is

L
ic

en
se

to
ap

pl
y

to
th

e
ot

he
r

pa
rt

s
of

th
e

ag
gr

eg
at

e.
6.

C
on

-
ve

yi
ng

N
on

-S
ou

rc
e

Fo
rm

s.

Y
ou

m
ay

co
nv

ey
a

co
ve

re
d

w
or

k
in

ob
je

ct
co

de
fo

rm
un

-
de

r
th

e
te

rm
s

of
se

ct
io

ns
4

an
d

5,
pr

ov
id

ed
th

at
yo

u
al

so
co

n-
ve

y
th

e
m

ac
hi

ne
-r

ea
da

bl
e

C
or

-
re

sp
on

di
ng

So
ur

ce
un

de
r

th
e

te
rm

s
of

th
is

L
ic

en
se

,i
n

on
e

of
th

es
e

w
ay

s:

*
a)

C
on

ve
y

th
e

ob
je

ct
co

de
in

,
or

em
bo

di
ed

in
,a

ph
ys

ic
al

pr
o-

du
ct

(i
nc

lu
di

ng
a

ph
ys

ic
al

di
st

ri
-

bu
tio

n
m

ed
iu

m
),

ac
co

m
pa

ni
ed

by
th

e
C

or
re

sp
on

di
ng

So
ur

ce
fi-

xe
d

on
a

du
ra

bl
e

ph
ys

ic
al

m
e-

di
um

cu
st

om
ar

ily
us

ed
fo

r
so

ft
-

w
ar

e
in

te
rc

ha
ng

e.
*

b)
C

on
ve

y
th

e
ob

je
ct

co
de

in
,o

r
em

bo
di

ed
in

,a
ph

ys
ic

al
pr

od
uc

t(
in

cl
ud

in
g

a
ph

ys
ic

al
di

st
ri

bu
tio

n
m

ed
iu

m
),

ac
co

m
pa

ni
ed

by
a

w
ri

tte
n

of
-

fe
r,

va
lid

fo
r

at
le

as
tt

hr
ee

ye
ar

s
an

d
va

lid
fo

r
as

lo
ng

as
yo

u
of

-
fe

r
sp

ar
e

pa
rt

s
or

cu
st

om
er

su
p-

po
rt

fo
r

th
at

pr
od

uc
t

m
od

el
,

to
gi

ve
an

yo
ne

w
ho

po
ss

es
se

s
th

e
ob

je
ct

co
de

ei
th

er
(1

)
a

co
py

of
th

e
C

or
re

sp
on

di
ng

So
ur

ce
fo

r
al

l
th

e
so

ft
w

ar
e

in
th

e
pr

od
uc

t



th
at

is
co

ve
re

d
by

th
is

L
ic

en
se

,
on

a
du

ra
bl

e
ph

ys
ic

al
m

ed
iu

m
cu

st
om

ar
ily

us
ed

fo
r

so
ft

w
ar

e
in

te
rc

ha
ng

e,
fo

r
a

pr
ic

e
no

m
o-

re
th

an
yo

ur
re

as
on

ab
le

co
st

of
ph

ys
ic

al
ly

pe
rf

or
m

in
g

th
is

co
n-

ve
yi

ng
of

so
ur

ce
,

or
(2

)
ac

ce
ss

to
co

py
th

e
C

or
re

sp
on

di
ng

So
ur

-
ce

fr
om

a
ne

tw
or

k
se

rv
er

at
no

ch
ar

ge
.

*
c)

C
on

ve
y

in
di

vi
du

al
co

pi
es

of
th

e
ob

je
ct

co
de

w
ith

a
co

py
of

th
e

w
ri

tte
n

of
fe

r
to

pr
o-

vi
de

th
e

C
or

re
sp

on
di

ng
So

ur
ce

.
T

hi
s

al
te

rn
at

iv
e

is
al

lo
w

ed
on

-
ly

oc
ca

si
on

al
ly

an
d

no
nc

om
m

er
-

ci
al

ly
,a

nd
on

ly
if

yo
u

re
ce

iv
ed

th
e

ob
je

ct
co

de
w

ith
su

ch
an

of
-

fe
r,

in
ac

co
rd

w
ith

su
bs

ec
tio

n
6b

.*
d)

C
on

ve
y

th
e

ob
je

ct
co

de
by

of
fe

ri
ng

ac
ce

ss
fr

om
a

de
-

si
gn

at
ed

pl
ac

e
(g

ra
tis

or
fo

r
a

ch
ar

ge
),

an
d

of
fe

re
qu

iv
al

en
ta

c-
ce

ss
to

th
e

C
or

re
sp

on
di

ng
So

ur
-

ce
in

th
e

sa
m

e
w

ay
th

ro
ug

h
th

e
sa

m
e

pl
ac

e
at

no
fu

rt
he

r
ch

ar
ge

.
Y

ou
ne

ed
no

t
re

qu
ir

e
re

ci
pi

en
ts

to
co

py
th

e
C

or
re

sp
on

di
ng

So
ur

-
ce

al
on

g
w

ith
th

e
ob

je
ct

co
de

.
If

th
e

pl
ac

e
to

co
py

th
e

ob
je

ct
co

de
is

a
ne

tw
or

k
se

rv
er

,
th

e
C

or
re

sp
on

di
ng

So
ur

ce
m

ay
be

on
a

di
ff

er
en

t
se

rv
er

(o
pe

ra
te

d
by

yo
u

or
a

th
ir

d
pa

rt
y)

th
at

su
p-

po
rt

s
eq

ui
va

le
nt

co
py

in
g

fa
ci

li-

tie
s,

pr
ov

id
ed

yo
u

m
ai

nt
ai

n
cl

e-
ar

di
re

ct
io

ns
ne

xt
to

th
e

ob
je

ct
co

de
sa

yi
ng

w
he

re
to

fin
d

th
e

C
or

re
sp

on
di

ng
So

ur
ce

.
R

eg
ar

d-
le

ss
of

w
ha

ts
er

ve
rh

os
ts

th
e

C
or

-
re

sp
on

di
ng

So
ur

ce
,

yo
u

re
m

ai
n

ob
lig

at
ed

to
en

su
re

th
at

it
is

av
ai

la
bl

e
fo

r
as

lo
ng

as
ne

ed
ed

to
sa

tis
fy

th
es

e
re

qu
ir

em
en

ts
.

*
e)

C
on

ve
y

th
e

ob
je

ct
co

de
us

in
g

pe
er

-t
o-

pe
er

tr
an

sm
is

si
on

,
pr

o-
vi

de
d

yo
u

in
fo

rm
ot

he
r

pe
er

s
w

he
re

th
e

ob
je

ct
co

de
an

d
C

or
re

-
sp

on
di

ng
So

ur
ce

of
th

e
w

or
k

ar
e

be
in

g
of

fe
re

d
to

th
e

ge
ne

ra
lp

u-
bl

ic
at

no
ch

ar
ge

un
de

r
su

bs
ec

-
tio

n
6d

.

A
se

pa
ra

bl
e

po
rt

io
n

of
th

e
ob

-
je

ct
co

de
,

w
ho

se
so

ur
ce

co
de

is
ex

cl
ud

ed
fr

om
th

e
C

or
re

sp
on

-
di

ng
So

ur
ce

as
a

Sy
st

em
L

ib
ra

ry
,

ne
ed

no
tb

e
in

cl
ud

ed
in

co
nv

ey
-

in
g

th
e

ob
je

ct
co

de
w

or
k.

A
“U

se
r

Pr
od

uc
t”

is
ei

th
er

(1
)

a
“c

on
su

m
er

pr
od

uc
t”

,w
hi

ch
m

e-
an

s
an

y
ta

ng
ib

le
pe

rs
on

al
pr

o-
pe

rt
y

w
hi

ch
is

no
rm

al
ly

us
ed

fo
r

pe
rs

on
al

,
fa

m
ily

,
or

ho
us

eh
ol

d
pu

rp
os

es
,

or
(2

)
an

yt
hi

ng
de

si
-

gn
ed

or
so

ld
fo

r
in

co
rp

or
at

io
n

in
to

a
dw

el
lin

g.
In

de
te

rm
in

in
g

w
he

th
er

a
pr

od
uc

ti
s

a
co

ns
um

er

pr
od

uc
t,

do
ub

tf
ul

ca
se

s
sh

al
lb

e
re

so
lv

ed
in

fa
vo

r
of

co
ve

ra
ge

.
Fo

r
a

pa
rt

ic
ul

ar
pr

od
uc

t
re

ce
i-

ve
d

by
a

pa
rt

ic
ul

ar
us

er
,

“n
or

-
m

al
ly

us
ed

”
re

fe
rs

to
a

ty
pi

ca
l

or
co

m
m

on
us

e
of

th
at

cl
as

s
of

pr
od

uc
t,

re
ga

rd
le

ss
of

th
e

st
at

us
of

th
e

pa
rt

ic
ul

ar
us

er
or

of
th

e
w

ay
in

w
hi

ch
th

e
pa

rt
ic

ul
ar

us
er

ac
tu

al
ly

us
es

,
or

ex
pe

ct
s

or
is

ex
pe

ct
ed

to
us

e,
th

e
pr

od
uc

t.
A

pr
od

uc
t

is
a

co
ns

um
er

pr
od

uc
t

re
ga

rd
le

ss
of

w
he

th
er

th
e

pr
o-

du
ct

ha
ss

ub
st

an
tia

lc
om

m
er

ci
al

,
in

du
st

ri
al

or
no

n-
co

ns
um

er
us

es
,

un
le

ss
su

ch
us

es
re

pr
es

en
t

th
e

on
ly

si
gn

ifi
ca

nt
m

od
e

of
us

e
of

th
e

pr
od

uc
t.

“I
ns

ta
lla

tio
n

In
fo

rm
at

io
n”

fo
r

a
U

se
r

Pr
od

uc
t

m
ea

ns
an

y
m

e-
th

od
s,

pr
oc

ed
ur

es
,a

ut
ho

ri
za

tio
n

ke
ys

,o
ro

th
er

in
fo

rm
at

io
n

re
qu

i-
re

d
to

in
st

al
la

nd
ex

ec
ut

e
m

od
i-

fie
d

ve
rs

io
ns

of
a

co
ve

re
d

w
or

k
in

th
at

U
se

r
Pr

od
uc

t
fr

om
a

m
od

ifi
ed

ve
rs

io
n

of
its

C
or

re
-

sp
on

di
ng

So
ur

ce
.

T
he

in
fo

rm
a-

tio
n

m
us

t
su

ffi
ce

to
en

su
re

th
at

th
e

co
nt

in
ue

d
fu

nc
tio

ni
ng

of
th

e
m

od
ifi

ed
ob

je
ct

co
de

is
in

no
ca

-
se

pr
ev

en
te

d
or

in
te

rf
er

ed
w

ith
so

le
ly

be
ca

us
e

m
od

ifi
ca

tio
n

ha
s

be
en

m
ad

e.

If
yo

u
co

nv
ey

an
ob

je
ct

co
de

w
or

k
un

de
r

th
is

se
ct

io
n

in
,

or
w

ith
,

or
sp

ec
ifi

ca
lly

fo
r

us
e

in
,

a
U

se
r

Pr
od

uc
t,

an
d

th
e

co
nv

ey
-

in
g

oc
cu

rs
as

pa
rt

of
a

tr
an

sa
c-

tio
n

in
w

hi
ch

th
e

ri
gh

to
fp

os
se

s-
si

on
an

d
us

e
of

th
e

U
se

rP
ro

du
ct

is
tr

an
sf

er
re

d
to

th
e

re
ci

pi
en

ti
n

pe
rp

et
ui

ty
or

fo
ra

fix
ed

te
rm

(r
e-

ga
rd

le
ss

of
ho

w
th

e
tr

an
sa

ct
io

n
is

ch
ar

ac
te

ri
ze

d)
,t

he
C

or
re

sp
on

-
di

ng
So

ur
ce

co
nv

ey
ed

un
de

rt
hi

s
se

ct
io

n
m

us
tb

e
ac

co
m

pa
ni

ed
by

th
e

In
st

al
la

tio
n

In
fo

rm
at

io
n.

B
ut

th
is

re
qu

ir
em

en
td

oe
s

no
ta

pp
ly

if
ne

ith
er

yo
u

no
ra

ny
th

ir
d

pa
rt

y
re

ta
in

s
th

e
ab

ili
ty

to
in

st
al

l
m

o-
di

fie
d

ob
je

ct
co

de
on

th
e

U
se

r
Pr

od
uc

t
(f

or
ex

am
pl

e,
th

e
w

or
k

ha
s

be
en

in
st

al
le

d
in

R
O

M
).

T
he

re
qu

ir
em

en
t

to
pr

ov
id

e
In

-
st

al
la

tio
n

In
fo

rm
at

io
n

do
es

no
t

in
cl

ud
e

a
re

qu
ir

em
en

t
to

co
nt

i-
nu

e
to

pr
ov

id
e

su
pp

or
t

se
rv

ic
e,

w
ar

ra
nt

y,
or

up
da

te
s

fo
r

a
w

or
k

th
at

ha
s

be
en

m
od

ifi
ed

or
in

st
al

-
le

d
by

th
e

re
ci

pi
en

t,
or

fo
r

th
e

U
se

r
Pr

od
uc

t
in

w
hi

ch
it

ha
s

be
en

m
od

ifi
ed

or
in

st
al

le
d.

A
c-

ce
ss

to
a

ne
tw

or
k

m
ay

be
de

ni
ed

w
he

n
th

e
m

od
ifi

ca
tio

n
its

el
fm

a-
te

ri
al

ly
an

d
ad

ve
rs

el
y

af
fe

ct
st

he
op

er
at

io
n

of
th

e
ne

tw
or

k
or

vi
o-



la
te

s
th

e
ru

le
s

an
d

pr
ot

oc
ol

s
fo

r
co

m
m

un
ic

at
io

n
ac

ro
ss

th
e

ne
t-

w
or

k.

C
or

re
sp

on
di

ng
So

ur
ce

co
nv

ey
-

ed
,

an
d

In
st

al
la

tio
n

In
fo

rm
at

i-
on

pr
ov

id
ed

,
in

ac
co

rd
w

ith
th

is
se

ct
io

n
m

us
t

be
in

a
fo

r-
m

at
th

at
is

pu
bl

ic
ly

do
cu

m
en

-
te

d
(a

nd
w

ith
an

im
pl

em
en

ta
tio

n
av

ai
la

bl
e

to
th

e
pu

bl
ic

in
so

ur
ce

co
de

fo
rm

),
an

d
m

us
tr

eq
ui

re
no

sp
ec

ia
l

pa
ss

w
or

d
or

ke
y

fo
r

un
-

pa
ck

in
g,

re
ad

in
g

or
co

py
in

g.
7.

A
dd

iti
on

al
Te

rm
s.

“A
dd

iti
on

al
pe

rm
is

si
on

s”
ar

e
te

rm
s

th
at

su
pp

le
m

en
tt

he
te

rm
s

of
th

is
L

ic
en

se
by

m
ak

in
g

ex
ce

pt
io

ns
fr

om
on

e
or

m
or

e
of

its
co

nd
iti

on
s.

A
dd

iti
on

al
pe

rm
is

si
on

s
th

at
ar

e
ap

pl
ic

ab
le

to
th

e
en

tir
e

Pr
og

ra
m

sh
al

l
be

tr
ea

te
d

as
th

ou
gh

th
ey

w
er

e
in

cl
ud

ed
in

th
is

L
ic

en
se

,
to

th
e

ex
te

nt
th

at
th

ey
ar

e
va

lid
un

de
r

ap
pl

ic
ab

le
la

w
.

If
ad

di
tio

na
l

pe
rm

is
si

on
s

ap
pl

y
on

ly
to

pa
rt

of
th

e
Pr

og
ra

m
,

th
at

pa
rt

m
ay

be
us

ed
se

pa
ra

te
ly

un
de

r
th

os
e

pe
rm

is
si

on
s,

bu
t

th
e

en
tir

e
Pr

og
ra

m
re

m
ai

ns
go

ve
rn

ed
by

th
is

L
ic

en
se

w
ith

ou
t

re
ga

rd
to

th
e

ad
di

tio
na

lp
er

m
is

si
on

s.

W
he

n
yo

u
co

nv
ey

a
co

py
of

a
co

-
ve

re
d

w
or

k,
yo

u
m

ay
at

yo
ur

op
-

tio
n

re
m

ov
e

an
y

ad
di

tio
na

l
pe

r-
m

is
si

on
sf

ro
m

th
at

co
py

,o
rf

ro
m

an
y

pa
rt

of
it.

(A
dd

iti
on

al
pe

r-
m

is
si

on
s

m
ay

be
w

ri
tte

n
to

re
-

qu
ir

e
th

ei
r

ow
n

re
m

ov
al

in
ce

r-
ta

in
ca

se
s

w
he

n
yo

u
m

od
if

y
th

e
w

or
k.

)Y
ou

m
ay

pl
ac

e
ad

di
tio

na
l

pe
rm

is
si

on
s

on
m

at
er

ia
l,

ad
de

d
by

yo
u

to
a

co
ve

re
d

w
or

k,
fo

r
w

hi
ch

yo
u

ha
ve

or
ca

n
gi

ve
ap

-
pr

op
ri

at
e

co
py

ri
gh

tp
er

m
is

si
on

.

N
ot

w
ith

st
an

di
ng

an
y

ot
he

r
pr

o-
vi

si
on

of
th

is
L

ic
en

se
,f

or
m

at
e-

ri
al

yo
u

ad
d

to
a

co
ve

re
d

w
or

k,
yo

u
m

ay
(i

f
au

th
or

iz
ed

by
th

e
co

py
ri

gh
th

ol
de

rs
of

th
at

m
at

er
i-

al
)

su
pp

le
m

en
tt

he
te

rm
s

of
th

is
L

ic
en

se
w

ith
te

rm
s:

*
a)

D
is

cl
ai

m
in

g
w

ar
ra

nt
y

or
li-

m
iti

ng
lia

bi
lit

y
di

ff
er

en
tly

fr
om

th
e

te
rm

s
of

se
ct

io
ns

15
an

d
16

of
th

is
L

ic
en

se
;

or
*

b)
R

eq
ui

-
ri

ng
pr

es
er

va
tio

n
of

sp
ec

ifi
ed

re
-

as
on

ab
le

le
ga

ln
ot

ic
es

or
au

th
or

at
tr

ib
ut

io
ns

in
th

at
m

at
er

ia
l

or
in

th
e

A
pp

ro
pr

ia
te

L
eg

al
N

ot
i-

ce
s

di
sp

la
ye

d
by

w
or

ks
co

nt
ai

-
ni

ng
it;

or
*

c)
Pr

oh
ib

iti
ng

m
is

re
-

pr
es

en
ta

tio
n

of
th

e
or

ig
in

of
th

at
m

at
er

ia
l,

or
re

qu
ir

in
g

th
at

m
od

i-

fie
d

ve
rs

io
ns

of
su

ch
m

at
er

ia
lb

e
m

ar
ke

d
in

re
as

on
ab

le
w

ay
s

as
di

ff
er

en
tf

ro
m

th
e

or
ig

in
al

ve
rs

i-
on

;o
r

*
d)

L
im

iti
ng

th
e

us
e

fo
r

pu
bl

ic
ity

pu
rp

os
es

of
na

m
es

of
lic

en
so

rs
or

au
th

or
s

of
th

e
m

at
e-

ri
al

;
or

*
e)

D
ec

lin
in

g
to

gr
an

t
ri

gh
ts

un
de

r
tr

ad
em

ar
k

la
w

fo
r

us
e

of
so

m
e

tr
ad

e
na

m
es

,t
ra

de
-

m
ar

ks
,o

r
se

rv
ic

e
m

ar
ks

;o
r

*
f)

R
eq

ui
ri

ng
in

de
m

ni
fic

at
io

n
of

li-
ce

ns
or

s
an

d
au

th
or

s
of

th
at

m
a-

te
ri

al
by

an
yo

ne
w

ho
co

nv
ey

s
th

e
m

at
er

ia
l

(o
r

m
od

ifi
ed

ve
rs

i-
on

s
of

it)
w

ith
co

nt
ra

ct
ua

l
as

-
su

m
pt

io
ns

of
lia

bi
lit

y
to

th
e

re
ci

-
pi

en
t,

fo
ra

ny
lia

bi
lit

y
th

at
th

es
e

co
nt

ra
ct

ua
la

ss
um

pt
io

ns
di

re
ct

ly
im

po
se

on
th

os
e

lic
en

so
rs

an
d

au
th

or
s.

A
ll

ot
he

r
no

n-
pe

rm
is

si
ve

ad
-

di
tio

na
l

te
rm

s
ar

e
co

ns
id

er
ed

“f
ur

th
er

re
st

ri
ct

io
ns

”
w

ith
in

th
e

m
ea

ni
ng

of
se

ct
io

n
10

.
If

th
e

Pr
og

ra
m

as
yo

u
re

ce
iv

ed
it,

or
an

y
pa

rt
of

it,
co

nt
ai

ns
a

no
tic

e
st

at
in

g
th

at
it

is
go

ve
rn

ed
by

th
is

L
ic

en
se

al
on

g
w

ith
a

te
rm

th
at

is
a

fu
rt

he
r

re
st

ri
ct

io
n,

yo
u

m
ay

re
m

ov
e

th
at

te
rm

.
If

a
lic

en
se

do
cu

m
en

t
co

nt
ai

ns
a

fu
rt

he
r

re
-

st
ri

ct
io

n
bu

tp
er

m
its

re
lic

en
si

ng
or

co
nv

ey
in

g
un

de
r

th
is

L
ic

en
-

se
,

yo
u

m
ay

ad
d

to
a

co
ve

re
d

w
or

k
m

at
er

ia
l

go
ve

rn
ed

by
th

e
te

rm
s

of
th

at
lic

en
se

do
cu

m
en

t,
pr

ov
id

ed
th

at
th

e
fu

rt
he

r
re

st
ri

c-
tio

n
do

es
no

t
su

rv
iv

e
su

ch
re

li-
ce

ns
in

g
or

co
nv

ey
in

g.

If
yo

u
ad

d
te

rm
s

to
a

co
ve

re
d

w
or

k
in

ac
co

rd
w

ith
th

is
se

ct
io

n,
yo

u
m

us
t

pl
ac

e,
in

th
e

re
le

va
nt

so
ur

ce
fil

es
,

a
st

at
em

en
t

of
th

e
ad

di
tio

na
l

te
rm

s
th

at
ap

pl
y

to
th

os
e

fil
es

,
or

a
no

tic
e

in
di

ca
-

tin
g

w
he

re
to

fin
d

th
e

ap
pl

ic
ab

le
te

rm
s.

A
dd

iti
on

al
te

rm
s,

pe
rm

is
si

ve
or

no
n-

pe
rm

is
si

ve
,

m
ay

be
st

at
ed

in
th

e
fo

rm
of

a
se

pa
ra

te
ly

w
ri

t-
te

n
lic

en
se

,o
r

st
at

ed
as

ex
ce

pt
i-

on
s;

th
e

ab
ov

e
re

qu
ir

em
en

ts
ap

-
pl

y
ei

th
er

w
ay

.8
.T

er
m

in
at

io
n.

Y
ou

m
ay

no
tp

ro
pa

ga
te

or
m

od
i-

fy
a

co
ve

re
d

w
or

k
ex

ce
pt

as
ex

-
pr

es
sl

y
pr

ov
id

ed
un

de
r

th
is

L
i-

ce
ns

e.
A

ny
at

te
m

pt
ot

he
rw

is
e

to
pr

op
ag

at
e

or
m

od
if

y
it

is
vo

id
,

an
d

w
ill

au
to

m
at

ic
al

ly
te

rm
in

a-
te

yo
ur

ri
gh

ts
un

de
r

th
is

L
ic

en
-

se
(i

nc
lu

di
ng

an
y

pa
te

nt
lic

en
-

se
s

gr
an

te
d

un
de

rt
he

th
ir

d
pa

ra
-

gr
ap

h
of

se
ct

io
n

11
).



H
ow

ev
er

,i
f

yo
u

ce
as

e
al

lv
io

la
-

tio
n

of
th

is
L

ic
en

se
,

th
en

yo
ur

lic
en

se
fr

om
a

pa
rt

ic
ul

ar
co

py
-

ri
gh

th
ol

de
ri

s
re

in
st

at
ed

(a
)p

ro
-

vi
si

on
al

ly
,

un
le

ss
an

d
un

til
th

e
co

py
ri

gh
t

ho
ld

er
ex

pl
ic

itl
y

an
d

fin
al

ly
te

rm
in

at
es

yo
ur

lic
en

se
,

an
d

(b
)p

er
m

an
en

tly
,i

ft
he

co
py

-
ri

gh
t

ho
ld

er
fa

ils
to

no
tif

y
yo

u
of

th
e

vi
ol

at
io

n
by

so
m

e
re

a-
so

na
bl

e
m

ea
ns

pr
io

r
to

60
da

ys
af

te
rt

he
ce

ss
at

io
n.

M
or

eo
ve

r,
yo

ur
lic

en
se

fr
om

a
pa

rt
ic

ul
ar

co
py

ri
gh

th
ol

de
ri

s
re

-
in

st
at

ed
pe

rm
an

en
tly

if
th

e
co

py
-

ri
gh

t
ho

ld
er

no
tifi

es
yo

u
of

th
e

vi
ol

at
io

n
by

so
m

e
re

as
on

ab
le

m
ea

ns
,t

hi
s

is
th

e
fir

st
tim

e
yo

u
ha

ve
re

ce
iv

ed
no

tic
e

of
vi

ol
at

i-
on

of
th

is
L

ic
en

se
(f

or
an

y
w

or
k)

fr
om

th
at

co
py

ri
gh

t
ho

ld
er

,a
nd

yo
u

cu
re

th
e

vi
ol

at
io

n
pr

io
r

to
30

da
ys

af
te

ry
ou

rr
ec

ei
pt

of
th

e
no

tic
e.

Te
rm

in
at

io
n

of
yo

ur
ri

gh
ts

un
-

de
r

th
is

se
ct

io
n

do
es

no
t

te
rm

i-
na

te
th

e
lic

en
se

s
of

pa
rt

ie
s

w
ho

ha
ve

re
ce

iv
ed

co
pi

es
or

ri
gh

ts
fr

om
yo

u
un

de
r

th
is

L
ic

en
se

.I
f

yo
ur

ri
gh

ts
ha

ve
be

en
te

rm
in

a-
te

d
an

d
no

t
pe

rm
an

en
tly

re
in

s-
ta

te
d,

yo
u

do
no

t
qu

al
if

y
to

re
-

ce
iv

e
ne

w
lic

en
se

s
fo

r
th

e
sa

m
e

m
at

er
ia

lu
nd

er
se

ct
io

n
10

.9
.A

c-
ce

pt
an

ce
N

ot
R

eq
ui

re
d

fo
r

H
a-

vi
ng

C
op

ie
s.

Y
ou

ar
e

no
t

re
qu

ir
ed

to
ac

ce
pt

th
is

L
ic

en
se

in
or

de
r

to
re

ce
iv

e
or

ru
n

a
co

py
of

th
e

Pr
og

ra
m

.
A

nc
ill

ar
y

pr
op

ag
at

io
n

of
a

co
-

ve
re

d
w

or
k

oc
cu

rr
in

g
so

le
ly

as
a

co
ns

eq
ue

nc
e

of
us

in
g

pe
er

-t
o-

pe
er

tr
an

sm
is

si
on

to
re

ce
iv

e
a

co
py

lik
ew

is
e

do
es

no
t

re
qu

ir
e

ac
ce

pt
an

ce
.

H
ow

ev
er

,
no

th
in

g
ot

he
r

th
an

th
is

L
ic

en
se

gr
an

ts
yo

u
pe

rm
is

si
on

to
pr

op
ag

at
e

or
m

od
if

y
an

y
co

ve
re

d
w

or
k.

T
he

-
se

ac
tio

ns
in

fr
in

ge
co

py
ri

gh
t

if
yo

u
do

no
t

ac
ce

pt
th

is
L

ic
en

se
.

T
he

re
fo

re
,b

y
m

od
if

yi
ng

or
pr

o-
pa

ga
tin

g
a

co
ve

re
d

w
or

k,
yo

u
in

-
di

ca
te

yo
ur

ac
ce

pt
an

ce
of

th
is

L
ic

en
se

to
do

so
.1

0.
A

ut
om

at
ic

L
ic

en
si

ng
of

D
ow

ns
tr

ea
m

R
ec

i-
pi

en
ts

.

E
ac

h
tim

e
yo

u
co

nv
ey

a
co

ve
r-

ed
w

or
k,

th
e

re
ci

pi
en

ta
ut

om
at

i-
ca

lly
re

ce
iv

es
a

lic
en

se
fr

om
th

e
or

ig
in

al
lic

en
so

rs
,t

o
ru

n,
m

od
i-

fy
an

d
pr

op
ag

at
e

th
at

w
or

k,
su

b-
je

ct
to

th
is

L
ic

en
se

.Y
ou

ar
e

no
t

re
sp

on
si

bl
e

fo
r

en
fo

rc
in

g
co

m
p-

lia
nc

e
by

th
ir

d
pa

rt
ie

s
w

ith
th

is
L

ic
en

se
.

A
n

“e
nt

ity
tr

an
sa

ct
io

n”
is

a
tr

an
-

sa
ct

io
n

tr
an

sf
er

ri
ng

co
nt

ro
l

of
an

or
ga

ni
za

tio
n,

or
su

bs
ta

nt
ia

l-
ly

al
l

as
se

ts
of

on
e,

or
su

bd
i-

vi
di

ng
an

or
ga

ni
za

tio
n,

or
m

er
-

gi
ng

or
ga

ni
za

tio
ns

.
If

pr
op

ag
a-

tio
n

of
a

co
ve

re
d

w
or

k
re

su
lts

fr
om

an
en

tit
y

tr
an

sa
ct

io
n,

ea
ch

pa
rt

y
to

th
at

tr
an

sa
ct

io
n

w
ho

re
-

ce
iv

es
a

co
py

of
th

e
w

or
k

al
so

re
ce

iv
es

w
ha

te
ve

rl
ic

en
se

st
o

th
e

w
or

k
th

e
pa

rt
y’

s
pr

ed
ec

es
so

r
in

in
te

re
st

ha
d

or
co

ul
d

gi
ve

un
de

r
th

e
pr

ev
io

us
pa

ra
gr

ap
h,

pl
us

a
ri

gh
t

to
po

ss
es

si
on

of
th

e
C

or
-

re
sp

on
di

ng
So

ur
ce

of
th

e
w

or
k

fr
om

th
e

pr
ed

ec
es

so
ri

n
in

te
re

st
,

if
th

e
pr

ed
ec

es
so

r
ha

s
it

or
ca

n
ge

ti
tw

ith
re

as
on

ab
le

ef
fo

rt
s.

Y
ou

m
ay

no
t

im
po

se
an

y
fu

r-
th

er
re

st
ri

ct
io

ns
on

th
e

ex
er

ci
se

of
th

e
ri

gh
ts

gr
an

te
d

or
af

fir
m

ed
un

de
r

th
is

L
ic

en
se

.
Fo

r
ex

am
p-

le
,y

ou
m

ay
no

ti
m

po
se

a
lic

en
-

se
fe

e,
ro

ya
lty

,
or

ot
he

r
ch

ar
ge

fo
re

xe
rc

is
e

of
ri

gh
ts

gr
an

te
d

un
-

de
r

th
is

L
ic

en
se

,
an

d
yo

u
m

ay
no

t
in

iti
at

e
lit

ig
at

io
n

(i
nc

lu
di

ng
a

cr
os

s-
cl

ai
m

or
co

un
te

rc
la

im
in

a
la

w
su

it)
al

le
gi

ng
th

at
an

y
pa

-

te
nt

cl
ai

m
is

in
fr

in
ge

d
by

m
a-

ki
ng

,u
si

ng
,s

el
lin

g,
of

fe
ri

ng
fo

r
sa

le
,

or
im

po
rt

in
g

th
e

Pr
og

ra
m

or
an

y
po

rt
io

n
of

it.
11

.P
at

en
ts

.

A
“c

on
tr

ib
ut

or
”

is
a

co
py

ri
gh

t
ho

ld
er

w
ho

au
th

or
iz

es
us

e
un

de
r

th
is

L
ic

en
se

of
th

e
Pr

og
ra

m
or

a
w

or
k

on
w

hi
ch

th
e

Pr
og

ra
m

is
ba

se
d.

T
he

w
or

k
th

us
lic

en
se

d
is

ca
lle

d
th

e
co

nt
ri

bu
to

r’
s

“c
on

tr
i-

bu
to

rv
er

si
on

”.

A
co

nt
ri

bu
to

r’
s

“e
ss

en
tia

lp
at

en
t

cl
ai

m
s”

ar
e

al
lp

at
en

tc
la

im
s

ow
-

ne
d

or
co

nt
ro

lle
d

by
th

e
co

nt
-

ri
bu

to
r,

w
he

th
er

al
re

ad
y

ac
qu

i-
re

d
or

he
re

af
te

r
ac

qu
ir

ed
,

th
at

w
ou

ld
be

in
fr

in
ge

d
by

so
m

e
m

an
ne

r,
pe

rm
itt

ed
by

th
is

L
ic

en
-

se
,o

f
m

ak
in

g,
us

in
g,

or
se

lli
ng

its
co

nt
ri

bu
to

r
ve

rs
io

n,
bu

t
do

no
t

in
cl

ud
e

cl
ai

m
s

th
at

w
ou

ld
be

in
fr

in
ge

d
on

ly
as

a
co

ns
e-

qu
en

ce
of

fu
rt

he
r

m
od

ifi
ca

tio
n

of
th

e
co

nt
ri

bu
to

r
ve

rs
io

n.
Fo

r
pu

rp
os

es
of

th
is

de
fin

iti
on

,“
co

n-
tr

ol
”

in
cl

ud
es

th
e

ri
gh

t
to

gr
an

t
pa

te
nt

su
bl

ic
en

se
s

in
a

m
an

ne
r

co
ns

is
te

nt
w

ith
th

e
re

qu
ir

em
en

ts
of

th
is

L
ic

en
se

.

E
ac

h
co

nt
ri

bu
to

r
gr

an
ts

yo
u

a
no

n-
ex

cl
us

iv
e,

w
or

ld
w

id
e,



ro
ya

lty
-f

re
e

pa
te

nt
lic

en
se

un
-

de
r

th
e

co
nt

ri
bu

to
r’

s
es

se
nt

ia
l

pa
te

nt
cl

ai
m

s,
to

m
ak

e,
us

e,
se

ll,
of

fe
r

fo
r

sa
le

,i
m

po
rt

an
d

ot
he

r-
w

is
e

ru
n,

m
od

if
y

an
d

pr
op

ag
at

e
th

e
co

nt
en

ts
of

its
co

nt
ri

bu
to

r
ve

rs
io

n.

In
th

e
fo

llo
w

in
g

th
re

e
pa

ra
-

gr
ap

hs
,

a
“p

at
en

t
lic

en
se

”
is

an
y

ex
pr

es
s

ag
re

em
en

t
or

co
m

-
m

itm
en

t,
ho

w
ev

er
de

no
m

in
at

ed
,

no
tt

o
en

fo
rc

e
a

pa
te

nt
(s

uc
h

as
an

ex
pr

es
s

pe
rm

is
si

on
to

pr
ac

-
tic

e
a

pa
te

nt
or

co
ve

na
nt

no
t

to
su

e
fo

r
pa

te
nt

in
fr

in
ge

m
en

t)
.T

o
“g

ra
nt

”
su

ch
a

pa
te

nt
lic

en
se

to
a

pa
rt

y
m

ea
ns

to
m

ak
e

su
ch

an
ag

re
em

en
t

or
co

m
m

itm
en

t
no

t
to

en
fo

rc
e

a
pa

te
nt

ag
ai

ns
t

th
e

pa
rt

y.

If
yo

u
co

nv
ey

a
co

ve
re

d
w

or
k,

kn
ow

in
gl

y
re

ly
in

g
on

a
pa

te
nt

lic
en

se
,

an
d

th
e

C
or

re
sp

on
di

ng
So

ur
ce

of
th

e
w

or
k

is
no

ta
va

il-
ab

le
fo

r
an

yo
ne

to
co

py
,

fr
ee

of
ch

ar
ge

an
d

un
de

r
th

e
te

rm
s

of
th

is
L

ic
en

se
,

th
ro

ug
h

a
pu

-
bl

ic
ly

av
ai

la
bl

e
ne

tw
or

k
se

rv
er

or
ot

he
r

re
ad

ily
ac

ce
ss

ib
le

m
e-

an
s,

th
en

yo
u

m
us

t
ei

th
er

(1
)

ca
us

e
th

e
C

or
re

sp
on

di
ng

So
ur

-
ce

to
be

so
av

ai
la

bl
e,

or
(2

)
ar

-

ra
ng

e
to

de
pr

iv
e

yo
ur

se
lf

of
th

e
be

ne
fit

of
th

e
pa

te
nt

lic
en

se
fo

r
th

is
pa

rt
ic

ul
ar

w
or

k,
or

(3
)a

rr
an

-
ge

,i
n

a
m

an
ne

r
co

ns
is

te
nt

w
ith

th
e

re
qu

ir
em

en
ts

of
th

is
L

ic
en

-
se

,
to

ex
te

nd
th

e
pa

te
nt

lic
en

se
to

do
w

ns
tr

ea
m

re
ci

pi
en

ts
.“

K
no

-
w

in
gl

y
re

ly
in

g”
m

ea
ns

yo
u

ha
-

ve
ac

tu
al

kn
ow

le
dg

e
th

at
,b

ut
fo

r
th

e
pa

te
nt

lic
en

se
,y

ou
r

co
nv

ey
-

in
g

th
e

co
ve

re
d

w
or

k
in

a
co

un
-

tr
y,

or
yo

ur
re

ci
pi

en
t’s

us
e

of
th

e
co

ve
re

d
w

or
k

in
a

co
un

tr
y,

w
ou

ld
in

fr
in

ge
on

e
or

m
or

e
id

en
-

tifi
ab

le
pa

te
nt

s
in

th
at

co
un

tr
y

th
at

yo
u

ha
ve

re
as

on
to

be
lie

ve
ar

e
va

lid
.

If
,p

ur
su

an
t

to
or

in
co

nn
ec

tio
n

w
ith

a
si

ng
le

tr
an

sa
ct

io
n

or
ar

-
ra

ng
em

en
t,

yo
u

co
nv

ey
,

or
pr

o-
pa

ga
te

by
pr

oc
ur

in
g

co
nv

ey
an

ce
of

,a
co

ve
re

d
w

or
k,

an
d

gr
an

ta
pa

te
nt

lic
en

se
to

so
m

e
of

th
e

pa
r-

tie
s

re
ce

iv
in

g
th

e
co

ve
re

d
w

or
k

au
th

or
iz

in
g

th
em

to
us

e,
pr

op
a-

ga
te

,
m

od
if

y
or

co
nv

ey
a

sp
e-

ci
fic

co
py

of
th

e
co

ve
re

d
w

or
k,

th
en

th
e

pa
te

nt
lic

en
se

yo
u

gr
an

t
is

au
to

m
at

ic
al

ly
ex

te
nd

ed
to

al
l

re
ci

pi
en

ts
of

th
e

co
ve

re
d

w
or

k
an

d
w

or
ks

ba
se

d
on

it.

A
pa

te
nt

lic
en

se
is

“d
is

cr
im

in
a-

to
ry

”
if

it
do

es
no

t
in

cl
ud

e
w

i-
th

in
th

e
sc

op
e

of
its

co
ve

ra
ge

,
pr

oh
ib

its
th

e
ex

er
ci

se
of

,
or

is
co

nd
iti

on
ed

on
th

e
no

n-
ex

er
ci

se
of

on
e

or
m

or
e

of
th

e
ri

gh
ts

th
at

ar
e

sp
ec

ifi
ca

lly
gr

an
te

d
un

de
r

th
is

L
ic

en
se

.
Y

ou
m

ay
no

t
co

n-
ve

y
a

co
ve

re
d

w
or

k
if

yo
u

ar
e

a
pa

rt
y

to
an

ar
ra

ng
em

en
t

w
ith

a
th

ir
d

pa
rt

y
th

at
is

in
th

e
bu

si
ne

ss
of

di
st

ri
bu

tin
g

so
ft

w
ar

e,
un

de
r

w
hi

ch
yo

u
m

ak
e

pa
ym

en
tt

o
th

e
th

ir
d

pa
rt

y
ba

se
d

on
th

e
ex

te
nt

of
yo

ur
ac

tiv
ity

of
co

nv
ey

in
g

th
e

w
or

k,
an

d
un

de
rw

hi
ch

th
e

th
ir

d
pa

rt
y

gr
an

ts
,

to
an

y
of

th
e

pa
r-

tie
s

w
ho

w
ou

ld
re

ce
iv

e
th

e
co

-
ve

re
d

w
or

k
fr

om
yo

u,
a

di
sc

ri
m

i-
na

to
ry

pa
te

nt
lic

en
se

(a
)

in
co

n-
ne

ct
io

n
w

ith
co

pi
es

of
th

e
co

-
ve

re
d

w
or

k
co

nv
ey

ed
by

yo
u

(o
r

co
pi

es
m

ad
e

fr
om

th
os

e
co

pi
es

),
or

(b
)

pr
im

ar
ily

fo
r

an
d

in
co

n-
ne

ct
io

n
w

ith
sp

ec
ifi

c
pr

od
uc

ts
or

co
m

pi
la

tio
ns

th
at

co
nt

ai
n

th
e

co
-

ve
re

d
w

or
k,

un
le

ss
yo

u
en

te
re

d
in

to
th

at
ar

ra
ng

em
en

t,
or

th
at

pa
-

te
nt

lic
en

se
w

as
gr

an
te

d,
pr

io
rt

o
28

M
ar

ch
20

07
.

N
ot

hi
ng

in
th

is
L

ic
en

se
sh

al
l

be
co

ns
tr

ue
d

as
ex

cl
ud

in
g

or
li-

m
iti

ng
an

y
im

pl
ie

d
lic

en
se

or

ot
he

r
de

fe
ns

es
to

in
fr

in
ge

m
en

t
th

at
m

ay
ot

he
rw

is
e

be
av

ai
la

bl
e

to
yo

u
un

de
r

ap
pl

ic
ab

le
pa

te
nt

la
w

.1
2.

N
o

Su
rr

en
de

ro
fO

th
er

s’
Fr

ee
do

m
.

If
co

nd
iti

on
s

ar
e

im
po

se
d

on
yo

u
(w

he
th

er
by

co
ur

t
or

de
r,

ag
re

em
en

t
or

ot
he

rw
is

e)
th

at
co

nt
ra

di
ct

th
e

co
nd

iti
on

s
of

th
is

L
ic

en
se

,t
he

y
do

no
te

xc
us

e
yo

u
fr

om
th

e
co

nd
iti

on
s

of
th

is
L

i-
ce

ns
e.

If
yo

u
ca

nn
ot

co
nv

ey
a

co
ve

re
d

w
or

k
so

as
to

sa
tis

fy
si

m
ul

ta
ne

ou
sl

y
yo

ur
ob

lig
at

io
ns

un
de

rt
hi

sL
ic

en
se

an
d

an
y

ot
he

r
pe

rt
in

en
t

ob
lig

at
io

ns
,

th
en

as
a

co
ns

eq
ue

nc
e

yo
u

m
ay

no
t

co
n-

ve
y

it
at

al
l.

Fo
r

ex
am

pl
e,

if
yo

u
ag

re
e

to
te

rm
s

th
at

ob
lig

a-
te

yo
u

to
co

lle
ct

a
ro

ya
lty

fo
r

fu
rt

he
r

co
nv

ey
in

g
fr

om
th

os
e

to
w

ho
m

yo
u

co
nv

ey
th

e
Pr

og
ra

m
,

th
e

on
ly

w
ay

yo
u

co
ul

d
sa

tis
fy

bo
th

th
os

e
te

rm
s

an
d

th
is

L
ic

en
-

se
w

ou
ld

be
to

re
fr

ai
n

en
tir

el
y

fr
om

co
nv

ey
in

g
th

e
Pr

og
ra

m
.1

3.
U

se
w

ith
th

e
G

N
U

A
ff

er
o

G
en

e-
ra

lP
ub

lic
L

ic
en

se
.

N
ot

w
ith

st
an

di
ng

an
y

ot
he

r
pr

o-
vi

si
on

of
th

is
L

ic
en

se
,

yo
u

ha
-

ve
pe

rm
is

si
on

to
lin

k
or

co
m

-
bi

ne
an

y
co

ve
re

d
w

or
k

w
ith

a



w
or

k
lic

en
se

d
un

de
r

ve
rs

io
n

3
of

th
e

G
N

U
A

ff
er

o
G

en
er

al
Pu

-
bl

ic
L

ic
en

se
in

to
a

si
ng

le
co

m
bi

-
ne

d
w

or
k,

an
d

to
co

nv
ey

th
e

re
-

su
lti

ng
w

or
k.

T
he

te
rm

s
of

th
is

L
ic

en
se

w
ill

co
nt

in
ue

to
ap

pl
y

to
th

e
pa

rt
w

hi
ch

is
th

e
co

ve
r-

ed
w

or
k,

bu
t

th
e

sp
ec

ia
l

re
qu

i-
re

m
en

ts
of

th
e

G
N

U
A

ff
er

o
G

e-
ne

ra
lP

ub
lic

L
ic

en
se

,s
ec

tio
n

13
,

co
nc

er
ni

ng
in

te
ra

ct
io

n
th

ro
ug

h
a

ne
tw

or
k

w
ill

ap
pl

y
to

th
e

co
m

-
bi

na
tio

n
as

su
ch

.
14

.
R

ev
is

ed
V

er
si

on
s

of
th

is
L

ic
en

se
.

T
he

Fr
ee

So
ft

w
ar

e
Fo

un
da

tio
n

m
ay

pu
bl

is
h

re
vi

se
d

an
d/

or
ne

w
ve

rs
io

ns
of

th
e

G
N

U
G

en
er

al
Pu

bl
ic

L
ic

en
se

fr
om

tim
e

to
tim

e.
Su

ch
ne

w
ve

rs
io

ns
w

ill
be

si
m

ila
r

in
sp

ir
it

to
th

e
pr

es
en

t
ve

rs
io

n,
bu

tm
ay

di
ff

er
in

de
ta

il
to

ad
dr

es
s

ne
w

pr
ob

le
m

s
or

co
n-

ce
rn

s.

E
ac

h
ve

rs
io

n
is

gi
ve

n
a

di
st

in
-

gu
is

hi
ng

ve
rs

io
n

nu
m

be
r.

If
th

e
Pr

og
ra

m
sp

ec
ifi

es
th

at
a

ce
rt

ai
n

nu
m

be
re

d
ve

rs
io

n
of

th
e

G
N

U
G

en
er

al
Pu

bl
ic

L
ic

en
se

“o
r

an
y

la
te

r
ve

rs
io

n”
ap

pl
ie

s
to

it,
yo

u
ha

ve
th

e
op

tio
n

of
fo

llo
w

in
g

th
e

te
rm

s
an

d
co

nd
iti

on
s

ei
th

er
of

th
at

nu
m

be
re

d
ve

rs
io

n
or

of
an

y

la
te

r
ve

rs
io

n
pu

bl
is

he
d

by
th

e
Fr

ee
So

ft
w

ar
e

Fo
un

da
tio

n.
If

th
e

Pr
og

ra
m

do
es

no
t

sp
ec

if
y

a
ve

rs
io

n
nu

m
be

ro
ft

he
G

N
U

G
e-

ne
ra

l
Pu

bl
ic

L
ic

en
se

,
yo

u
m

ay
ch

oo
se

an
y

ve
rs

io
n

ev
er

pu
bl

is
-

he
d

by
th

e
Fr

ee
So

ft
w

ar
e

Fo
un

-
da

tio
n.

If
th

e
Pr

og
ra

m
sp

ec
ifi

es
th

at
a

pr
ox

y
ca

n
de

ci
de

w
hi

ch
fu

tu
re

ve
rs

io
ns

of
th

e
G

N
U

G
en

er
al

Pu
bl

ic
L

ic
en

se
ca

n
be

us
ed

,t
ha

t
pr

ox
y’

s
pu

bl
ic

st
at

em
en

t
of

ac
-

ce
pt

an
ce

of
a

ve
rs

io
n

pe
rm

an
-

en
tly

au
th

or
iz

es
yo

u
to

ch
oo

se
th

at
ve

rs
io

n
fo

rt
he

Pr
og

ra
m

.

L
at

er
lic

en
se

ve
rs

io
ns

m
ay

gi
ve

yo
u

ad
di

tio
na

l
or

di
ff

er
en

t
pe

r-
m

is
si

on
s.

H
ow

ev
er

,
no

ad
di

tio
-

na
l

ob
lig

at
io

ns
ar

e
im

po
se

d
on

an
y

au
th

or
or

co
py

ri
gh

t
ho

ld
er

as
a

re
su

lt
of

yo
ur

ch
oo

si
ng

to
fo

llo
w

a
la

te
r

ve
rs

io
n.

15
.

D
is

-
cl

ai
m

er
of

W
ar

ra
nt

y.

T
H

E
R

E
IS

N
O

W
A

R
R

A
N

T
Y

FO
R

T
H

E
PR

O
G

R
A

M
,

TO
T

H
E

E
X

T
E

N
T

PE
R

M
IT

T
E

D
B

Y
A

PP
L

IC
A

B
L

E
L

A
W

.
E

X
-

C
E

PT
W

H
E

N
O

T
H

E
R

W
IS

E
ST

A
T

E
D

IN
W

R
IT

IN
G

T
H

E
C

O
PY

R
IG

H
T

H
O

L
D

E
R

S

A
N

D
/O

R
O

T
H

E
R

PA
R

T
IE

S
PR

O
V

ID
E

T
H

E
PR

O
G

R
A

M
“A

S
IS

”
W

IT
H

O
U

T
W

A
R

-
R

A
N

T
Y

O
F

A
N

Y
K

IN
D

,
E

IT
H

E
R

E
X

PR
E

SS
E

D
O

R
IM

PL
IE

D
,

IN
C

L
U

D
IN

G
,

B
U

T
N

O
T

L
IM

IT
E

D
TO

,
T

H
E

IM
PL

IE
D

W
A

R
R

A
N

T
IE

S
O

F
M

E
R

C
H

A
N

TA
B

IL
IT

Y
A

N
D

FI
T

N
E

SS
FO

R
A

PA
R

-
T

IC
U

L
A

R
PU

R
PO

SE
.

T
H

E
E

N
T

IR
E

R
IS

K
A

S
TO

T
H

E
Q

U
A

L
IT

Y
A

N
D

PE
R

FO
R

-
M

A
N

C
E

O
F

T
H

E
PR

O
G

R
A

M
IS

W
IT

H
Y

O
U

.S
H

O
U

L
D

T
H

E
PR

O
G

R
A

M
PR

O
V

E
D

E
FE

C
-

T
IV

E
,

Y
O

U
A

SS
U

M
E

T
H

E
C

O
ST

O
F

A
L

L
N

E
C

E
SS

A
RY

SE
RV

IC
IN

G
,

R
E

PA
IR

O
R

C
O

R
R

E
C

T
IO

N
.1

6.
L

im
ita

tio
n

of
L

ia
bi

lit
y.

IN
N

O
E

V
E

N
T

U
N

L
E

SS
R

E
Q

U
IR

E
D

B
Y

A
PP

L
IC

A
-

B
L

E
L

A
W

O
R

A
G

R
E

E
D

TO
IN

W
R

IT
IN

G
W

IL
L

A
N

Y
C

O
PY

R
IG

H
T

H
O

L
D

E
R

,
O

R
A

N
Y

O
T

H
E

R
PA

R
T

Y
W

H
O

M
O

D
IF

IE
S

A
N

D
/O

R
C

O
N

V
E

Y
S

T
H

E
PR

O
G

R
A

M
A

S
PE

R
M

IT
T

E
D

A
B

O
V

E
,

B
E

L
IA

B
L

E
TO

Y
O

U
FO

R
D

A
M

A
G

E
S,

IN
C

L
U

D
IN

G
A

N
Y

G
E

N
E

R
A

L
,

SP
E

C
IA

L
,

IN
C

ID
E

N
TA

L
O

R
C

O
N

-
SE

Q
U

E
N

T
IA

L
D

A
M

A
G

E
S

A
R

IS
IN

G
O

U
T

O
F

T
H

E
U

SE
O

R
IN

A
B

IL
IT

Y
TO

U
SE

T
H

E
PR

O
G

R
A

M
(I

N
C

L
U

D
IN

G
B

U
T

N
O

T
L

IM
IT

E
D

TO
L

O
SS

O
F

D
A

TA
O

R
D

A
TA

B
E

IN
G

R
E

N
D

E
R

E
D

IN
A

C
C

U
R

A
T

E
O

R
L

O
SS

E
S

SU
ST

A
IN

E
D

B
Y

Y
O

U
O

R
T

H
IR

D
PA

R
T

IE
S

O
R

A
FA

IL
U

R
E

O
F

T
H

E
PR

O
-

G
R

A
M

TO
O

PE
R

A
T

E
W

IT
H

A
N

Y
O

T
H

E
R

PR
O

G
R

A
M

S)
,

E
V

E
N

IF
SU

C
H

H
O

L
D

E
R

O
R

O
T

H
E

R
PA

R
T

Y
H

A
S

B
E

E
N

A
D

V
IS

E
D

O
F

T
H

E
PO

SS
IB

I-
L

IT
Y

O
F

SU
C

H
D

A
M

A
G

E
S.

17
.I

nt
er

pr
et

at
io

n
of

Se
ct

io
ns

15
an

d
16

.

If
th

e
di

sc
la

im
er

of
w

ar
ra

nt
y

an
d

lim
ita

tio
n

of
lia

bi
lit

y
pr

ov
i-

de
d

ab
ov

e
ca

nn
ot

be
gi

ve
n

lo
ca

l
le

ga
l

ef
fe

ct
ac

co
rd

in
g

to
th

ei
r

te
rm

s,
re

vi
ew

in
g

co
ur

ts
sh

al
la

p-
pl

y
lo

ca
l

la
w

th
at

m
os

t
cl

os
e-

ly
ap

pr
ox

im
at

es
an

ab
so

lu
te

w
ai

-
ve

r
of

al
l

ci
vi

l
lia

bi
lit

y
in

co
n-

ne
ct

io
n

w
ith

th
e

Pr
og

ra
m

,
un

-
le

ss
a

w
ar

ra
nt

y
or

as
su

m
pt

io
n

of
lia

bi
lit

y
ac

co
m

pa
ni

es
a

co
py

of
th

e
Pr

og
ra

m
in

re
tu

rn
fo

ra
fe

e.



E
N

D
O

F
T

E
R

M
S

A
N

D
C

O
N

-
D

IT
IO

N
S

H
ow

to
A

pp
ly

T
he

se
Te

rm
s

to
Y

ou
rN

ew
Pr

og
ra

m
s

If
yo

u
de

ve
lo

p
a

ne
w

pr
og

ra
m

,
an

d
yo

u
w

an
t

it
to

be
of

th
e

gr
ea

te
st

po
ss

ib
le

us
e

to
th

e
pu

-
bl

ic
,

th
e

be
st

w
ay

to
ac

hi
ev

e
th

is
is

to
m

ak
e

it
fr

ee
so

ft
w

ar
e

w
hi

ch
ev

er
yo

ne
ca

n
re

di
st

ri
bu

te
an

d
ch

an
ge

un
de

rt
he

se
te

rm
s.

To
do

so
,

at
ta

ch
th

e
fo

llo
w

in
g

no
tic

es
to

th
e

pr
og

ra
m

.
It

is
sa

fe
st

to
at

ta
ch

th
em

to
th

e
st

ar
t

of
ea

ch
so

ur
ce

fil
e

to
m

os
te

ff
ec

-
tiv

el
y

st
at

e
th

e
ex

cl
us

io
n

of
w

ar
-

ra
nt

y;
an

d
ea

ch
fil

e
sh

ou
ld

ha
ve

at
le

as
tt

he
“c

op
yr

ig
ht

”
lin

e
an

d
a

po
in

te
rt

o
w

he
re

th
e

fu
ll

no
tic

e
is

fo
un

d.

<o
ne

lin
e

to
gi

ve
th

e
pr

og
ra

m
’s

na
m

e
an

d
a

br
ie

f
id

ea
of

w
ha

t
it

do
es

.>
C

op
yr

ig
ht

(C
)

<y
ea

r>
<n

am
e

of
au

th
or

>

T
hi

s
pr

og
ra

m
is

fr
ee

so
ft

w
ar

e:
yo

u
ca

n
re

di
st

ri
bu

te
it

an
d/

or
m

od
if

y
it

un
de

rt
he

te
rm

s
of

th
e

G
N

U
G

en
er

al
Pu

bl
ic

L
ic

en
se

as
pu

bl
is

he
d

by
th

e
Fr

ee
So

ft
w

ar
e

Fo
un

da
tio

n,
ei

th
er

ve
rs

io
n

3
of

th
e

L
ic

en
se

,o
r

(a
t

yo
ur

op
tio

n)
an

y
la

te
rv

er
si

on
.

T
hi

s
pr

og
ra

m
is

di
st

ri
bu

te
d

in
th

e
ho

pe
th

at
it

w
ill

be
us

e-
fu

l,
bu

tW
IT

H
O

U
T

A
N

Y
W

A
R

-
R

A
N

T
Y

;
w

ith
ou

t
ev

en
th

e
im

-
pl

ie
d

w
ar

ra
nt

y
of

M
E

R
C

H
A

N
-

TA
B

IL
IT

Y
or

FI
T

N
E

SS
FO

R
A

PA
R

T
IC

U
L

A
R

PU
R

PO
SE

.S
ee

th
e

G
N

U
G

en
er

al
Pu

bl
ic

L
ic

en
-

se
fo

rm
or

e
de

ta
ils

.

Y
ou

sh
ou

ld
ha

ve
re

ce
iv

ed
a

co
py

of
th

e
G

N
U

G
en

er
al

Pu
bl

ic
L

ic
en

se
al

on
g

w
ith

th
is

pr
og

ra
m

.
If

no
t,

se
e

<h
ttp

://
w

w
w

.g
nu

.o
rg

/li
ce

ns
es

/>
.

A
ls

o
ad

d
in

fo
rm

at
io

n
on

ho
w

to
co

nt
ac

t
yo

u
by

el
ec

tr
on

ic
an

d
pa

pe
rm

ai
l.

If
th

e
pr

og
ra

m
do

es
te

rm
in

al
in

-
te

ra
ct

io
n,

m
ak

e
it

ou
tp

ut
a

sh
or

t
no

tic
e

lik
e

th
is

w
he

n
it

st
ar

ts
in

an
in

te
ra

ct
iv

e
m

od
e:

<p
ro

gr
am

>
C

op
yr

ig
ht

(C
)

<y
ea

r>
<n

am
e

of
au

th
or

>
T

hi
s

pr
og

ra
m

co
m

es
w

ith
A

B
SO

-
L

U
T

E
LY

N
O

W
A

R
R

A
N

T
Y

;
fo

r
de

ta
ils

ty
pe

‘s
ho

w
w

’.
T

hi
s

is
fr

ee
so

ft
w

ar
e,

an
d

yo
u

ar
e

w
el

co
m

e
to

re
di

st
ri

bu
te

it
un

de
r

ce
rt

ai
n

co
nd

iti
on

s;
ty

pe
‘s

ho
w

c’
fo

rd
et

ai
ls

.

T
he

hy
po

th
et

ic
al

co
m

m
an

ds
‘s

ho
w

w
’

an
d

‘s
ho

w
c’

sh
ou

ld
sh

ow
th

e
ap

pr
op

ri
at

e
pa

rt
s

of
th

e
G

en
er

al
Pu

bl
ic

L
ic

en
se

.
O

f
co

ur
se

,
yo

ur
pr

og
ra

m
’s

co
m

-
m

an
ds

m
ig

ht
be

di
ff

er
en

t;
fo

r
a

G
U

I
in

te
rf

ac
e,

yo
u

w
ou

ld
us

e
an

“a
bo

ut
bo

x”
.

Y
ou

sh
ou

ld
al

so
ge

t
yo

ur
em

-
pl

oy
er

(i
f

yo
u

w
or

k
as

a
pr

o-
gr

am
m

er
)

or
sc

ho
ol

,
if

an
y,

to
si

gn
a

“c
op

yr
ig

ht
di

sc
la

i-
m

er
”

fo
r

th
e

pr
og

ra
m

,
if

ne
-

ce
ss

ar
y.

Fo
r

m
or

e
in

fo
rm

at
i-

on
on

th
is

,
an

d
ho

w
to

ap
pl

y
an

d
fo

llo
w

th
e

G
N

U
G

PL
,

se
e

<h
ttp

://
w

w
w

.g
nu

.o
rg

/li
ce

ns
es

/>
.

T
he

G
N

U
G

en
er

al
Pu

bl
ic

L
ic

en
-

se
do

es
no

tp
er

m
it

in
co

rp
or

at
in

g
yo

ur
pr

og
ra

m
in

to
pr

op
ri

et
ar

y
pr

og
ra

m
s.

If
yo

ur
pr

og
ra

m
is

a
su

br
ou

tin
e

lib
ra

ry
,

yo
u

m
ay

co
ns

id
er

it
m

or
e

us
ef

ul
to

pe
rm

it
lin

ki
ng

pr
op

ri
et

ar
y

ap
pl

ic
at

io
ns

w
ith

th
e

lib
ra

ry
.

If
th

is
is

w
ha

t
yo

u
w

an
t

to
do

,
us

e
th

e
G

N
U

L
es

se
r

G
en

er
al

Pu
bl

ic
L

ic
en

se
in

st
ea

d
of

th
is

L
ic

en
se

.
B

ut
fir

st
,

pl
ea

se
re

ad
<h

ttp
://

w
w

w
.g

nu
.o

rg
/p

hi
lo

so
ph

y/
w

hy
-

no
t-

lg
pl

.h
tm

l>
.

17
.2

G
N

U
Fr

ee
D

oc
um

en
ta

tio
n

L
ic

en
se



V
er

si
on

1.
3,

3
N

ov
em

be
r2

00
8

C
op

yr
ig

ht
©

20
00

,2
00

1,
20

02
,

20
07

,2
00

8
Fr

ee
So

ft
w

ar
e

Fo
un

-
da

tio
n,

In
c.

<h
ttp

://
fs

f.o
rg

/>

E
ve

ry
on

e
is

pe
rm

itt
ed

to
co

py
an

d
di

st
ri

bu
te

ve
rb

at
im

co
pi

es
of

th
is

lic
en

se
do

cu
m

en
t,

bu
t

ch
an

gi
ng

it
is

no
t

al
lo

w
ed

.
0.

PR
E

A
M

B
L

E

T
he

pu
rp

os
e

of
th

is
L

ic
en

se
is

to
m

ak
e

a
m

an
ua

l,
te

xt
bo

ok
,o

r
ot

he
r

fu
nc

tio
na

l
an

d
us

ef
ul

do
-

cu
m

en
t"

fr
ee

ïn
th

e
se

ns
e

of
fr

ee
-

do
m

:
to

as
su

re
ev

er
yo

ne
th

e
ef

-
fe

ct
iv

e
fr

ee
do

m
to

co
py

an
d

re
-

di
st

ri
bu

te
it,

w
ith

or
w

ith
ou

tm
o-

di
fy

in
g

it,
ei

th
er

co
m

m
er

ci
al

ly
or

no
nc

om
m

er
ci

al
ly

.S
ec

on
da

ri
-

ly
,t

hi
s

L
ic

en
se

pr
es

er
ve

s
fo

rt
he

au
th

or
an

d
pu

bl
is

he
r

a
w

ay
to

ge
t

cr
ed

it
fo

r
th

ei
r

w
or

k,
w

hi
-

le
no

t
be

in
g

co
ns

id
er

ed
re

sp
on

-
si

bl
e

fo
r

m
od

ifi
ca

tio
ns

m
ad

e
by

ot
he

rs
.

T
hi

s
L

ic
en

se
is

a
ki

nd
of

"c
op

y-
le

ft
",

w
hi

ch
m

ea
ns

th
at

de
riv

at
i-

ve
w

or
ks

of
th

e
do

cu
m

en
tm

us
t

th
em

se
lv

es
be

fr
ee

in
th

e
sa

m
e

se
ns

e.
It

co
m

pl
em

en
ts

th
e

G
N

U
G

en
er

al
Pu

bl
ic

L
ic

en
se

,
w

hi
ch

is
a

co
py

le
ft

lic
en

se
de

si
gn

ed
fo

rf
re

e
so

ft
w

ar
e.

W
e

ha
ve

de
si

gn
ed

th
is

L
ic

en
se

in
or

de
r

to
us

e
it

fo
r

m
an

ua
ls

fo
r

fr
ee

so
ft

w
ar

e,
be

ca
us

e
fr

ee
so

ft
w

ar
e

ne
ed

s
fr

ee
do

cu
m

en
-

ta
tio

n:
a

fr
ee

pr
og

ra
m

sh
ou

ld
co

m
e

w
ith

m
an

ua
ls

pr
ov

id
in

g
th

e
sa

m
e

fr
ee

do
m

s
th

at
th

e
so

ft
-

w
ar

e
do

es
.

B
ut

th
is

L
ic

en
se

is
no

t
lim

ite
d

to
so

ft
w

ar
e

m
an

u-
al

s;
it

ca
n

be
us

ed
fo

r
an

y
te

xt
u-

al
w

or
k,

re
ga

rd
le

ss
of

su
bj

ec
t

m
at

te
r

or
w

he
th

er
it

is
pu

bl
is

-
he

d
as

a
pr

in
te

d
bo

ok
.

W
e

re
-

co
m

m
en

d
th

is
L

ic
en

se
pr

in
ci

pa
l-

ly
fo

r
w

or
ks

w
ho

se
pu

rp
os

e
is

in
st

ru
ct

io
n

or
re

fe
re

nc
e.

1.
A

PP
-

L
IC

A
B

IL
IT

Y
A

N
D

D
E

FI
N

IT
I-

O
N

S

T
hi

s
L

ic
en

se
ap

pl
ie

s
to

an
y

m
a-

nu
al

or
ot

he
r

w
or

k,
in

an
y

m
e-

di
um

,t
ha

tc
on

ta
in

s
a

no
tic

e
pl

a-
ce

d
by

th
e

co
py

ri
gh

th
ol

de
rs

ay
-

in
g

it
ca

n
be

di
st

ri
bu

te
d

un
-

de
r

th
e

te
rm

s
of

th
is

L
ic

en
se

.
Su

ch
a

no
tic

e
gr

an
ts

a
w

or
ld

-
w

id
e,

ro
ya

lty
-f

re
e

lic
en

se
,

un
li-

m
ite

d
in

du
ra

tio
n,

to
us

e
th

at
w

or
k

un
de

r
th

e
co

nd
iti

on
s

st
a-

te
d

he
re

in
.T

he
"D

oc
um

en
t"

,b
e-

lo
w

,
re

fe
rs

to
an

y
su

ch
m

an
ua

l

or
w

or
k.

A
ny

m
em

be
ro

ft
he

pu
-

bl
ic

is
a

lic
en

se
e,

an
d

is
ad

dr
es

-
se

d
as

"y
ou

".
Y

ou
ac

ce
pt

th
e

li-
ce

ns
e

if
yo

u
co

py
,m

od
if

y
or

di
s-

tr
ib

ut
e

th
e

w
or

k
in

a
w

ay
re

qu
i-

ri
ng

pe
rm

is
si

on
un

de
rc

op
yr

ig
ht

la
w

.

A
"M

od
ifi

ed
V

er
si

on
öf

th
e

D
o-

cu
m

en
tm

ea
ns

an
y

w
or

k
co

nt
ai

-
ni

ng
th

e
D

oc
um

en
to

r
a

po
rt

io
n

of
it,

ei
th

er
co

pi
ed

ve
rb

at
im

,o
r

w
ith

m
od

ifi
ca

tio
ns

an
d/

or
tr

an
s-

la
te

d
in

to
an

ot
he

rl
an

gu
ag

e.

A
SS

ec
on

da
ry

Se
ct

io
nï

s
a

na
-

m
ed

ap
pe

nd
ix

or
a

fr
on

t-
m

at
te

r
se

ct
io

n
of

th
e

D
oc

um
en

t
th

at
de

al
s

ex
cl

us
iv

el
y

w
ith

th
e

re
la

ti-
on

sh
ip

of
th

e
pu

bl
is

he
rs

or
au

t-
ho

rs
of

th
e

D
oc

um
en

t
to

th
e

D
oc

um
en

t’s
ov

er
al

l
su

bj
ec

t
(o

r
to

re
la

te
d

m
at

te
rs

)
an

d
co

nt
a-

in
s

no
th

in
g

th
at

co
ul

d
fa

ll
di

-
re

ct
ly

w
ith

in
th

at
ov

er
al

ls
ub

je
ct

.
(T

hu
s,

if
th

e
D

oc
um

en
t

is
in

pa
rt

a
te

xt
bo

ok
of

m
at

he
m

at
ic

s,
a

Se
co

nd
ar

y
Se

ct
io

n
m

ay
no

t
ex

pl
ai

n
an

y
m

at
he

m
at

ic
s.

)
T

he
re

la
tio

ns
hi

p
co

ul
d

be
a

m
at

te
r

of
hi

st
or

ic
al

co
nn

ec
tio

n
w

ith
th

e
su

bj
ec

t
or

w
ith

re
la

te
d

m
at

te
rs

,
or

of
le

ga
l,

co
m

m
er

ci
al

,p
hi

lo
so

-

ph
ic

al
,e

th
ic

al
or

po
lit

ic
al

po
si

ti-
on

re
ga

rd
in

g
th

em
.

T
he

Ïn
va

ri
an

t
Se

ct
io

ns
är

e
ce

r-
ta

in
Se

co
nd

ar
y

Se
ct

io
ns

w
ho

se
tit

le
s

ar
e

de
si

gn
at

ed
,

as
be

in
g

th
os

e
of

In
va

ri
an

t
Se

ct
io

ns
,

in
th

e
no

tic
e

th
at

sa
ys

th
at

th
e

D
o-

cu
m

en
ti

s
re

le
as

ed
un

de
rt

hi
s

L
i-

ce
ns

e.
If

a
se

ct
io

n
do

es
no

t
fit

th
e

ab
ov

e
de

fin
iti

on
of

Se
co

nd
a-

ry
th

en
it

is
no

t
al

lo
w

ed
to

be
de

si
gn

at
ed

as
In

va
ri

an
t.

T
he

D
o-

cu
m

en
t

m
ay

co
nt

ai
n

ze
ro

In
va

-
ri

an
tS

ec
tio

ns
.I

f
th

e
D

oc
um

en
t

do
es

no
t

id
en

tif
y

an
y

In
va

ri
an

t
Se

ct
io

ns
th

en
th

er
e

ar
e

no
ne

.

T
he

"C
ov

er
Te

xt
sä

re
ce

rt
ai

n
sh

or
t

pa
ss

ag
es

of
te

xt
th

at
ar

e
lis

te
d,

as
Fr

on
t-

C
ov

er
Te

xt
s

or
B

ac
k-

C
ov

er
Te

xt
s,

in
th

e
no

ti-
ce

th
at

sa
ys

th
at

th
e

D
oc

um
en

t
is

re
le

as
ed

un
de

r
th

is
L

ic
en

se
.

A
Fr

on
t-

C
ov

er
Te

xt
m

ay
be

at
m

os
t5

w
or

ds
,a

nd
a

B
ac

k-
C

ov
er

Te
xt

m
ay

be
at

m
os

t2
5

w
or

ds
.

A
"T

ra
ns

pa
re

nt
"c

op
y

of
th

e
D

oc
um

en
t

m
ea

ns
a

m
ac

hi
ne

-
re

ad
ab

le
co

py
,

re
pr

es
en

te
d

in
a

fo
rm

at
w

ho
se

sp
ec

ifi
ca

tio
n

is
av

ai
la

bl
e

to
th

e
ge

ne
ra

l
pu

-
bl

ic
,t

ha
ti

s
su

ita
bl

e
fo

r
re

vi
si

ng



th
e

do
cu

m
en

t
st

ra
ig

ht
fo

rw
ar

d-
ly

w
ith

ge
ne

ri
c

te
xt

ed
ito

rs
or

(f
or

im
ag

es
co

m
po

se
d

of
pi

xe
ls

)
ge

ne
ri

c
pa

in
t

pr
og

ra
m

s
or

(f
or

dr
aw

in
gs

)
so

m
e

w
id

el
y

av
ai

l-
ab

le
dr

aw
in

g
ed

ito
r,

an
d

th
at

is
su

ita
bl

e
fo

r
in

pu
tt

o
te

xt
fo

rm
at

-
te

rs
or

fo
r

au
to

m
at

ic
tr

an
sl

at
i-

on
to

a
va

ri
et

y
of

fo
rm

at
s

su
i-

ta
bl

e
fo

r
in

pu
t

to
te

xt
fo

rm
at

-
te

rs
.A

co
py

m
ad

e
in

an
ot

he
rw

i-
se

Tr
an

sp
ar

en
t

fil
e

fo
rm

at
w

ho
-

se
m

ar
ku

p,
or

ab
se

nc
e

of
m

ar
k-

up
,h

as
be

en
ar

ra
ng

ed
to

th
w

ar
t

or
di

sc
ou

ra
ge

su
bs

eq
ue

nt
m

od
i-

fic
at

io
n

by
re

ad
er

s
is

no
tT

ra
ns

-
pa

re
nt

.
A

n
im

ag
e

fo
rm

at
is

no
t

Tr
an

sp
ar

en
ti

f
us

ed
fo

r
an

y
su

b-
st

an
tia

l
am

ou
nt

of
te

xt
.A

co
py

th
at

is
no

t"
Tr

an
sp

ar
en

tïs
ca

lle
d

Ö
pa

qu
e"

.

E
xa

m
pl

es
of

su
ita

bl
e

fo
rm

at
s

fo
r

Tr
an

sp
ar

en
t

co
pi

es
in

cl
ud

e
pl

ai
n

A
SC

II
w

ith
ou

t
m

ar
ku

p,
Te

xi
nf

o
in

pu
t

fo
rm

at
,

L
aT

eX
in

pu
t

fo
rm

at
,

SG
M

L
or

X
M

L
us

in
g

a
pu

bl
ic

ly
av

ai
la

bl
e

D
T

D
,

an
d

st
an

da
rd

-c
on

fo
rm

in
g

si
m

-
pl

e
H

T
M

L
,

Po
st

Sc
ri

pt
or

PD
F

de
si

gn
ed

fo
r

hu
m

an
m

od
ifi

ca
-

tio
n.

E
xa

m
pl

es
of

tr
an

sp
ar

en
t

im
ag

e
fo

rm
at

s
in

cl
ud

e
PN

G
,

X
C

F
an

d
JP

G
.O

pa
qu

e
fo

rm
at

s

in
cl

ud
e

pr
op

ri
et

ar
y

fo
rm

at
s

th
at

ca
n

be
re

ad
an

d
ed

ite
d

on
ly

by
pr

op
ri

et
ar

y
w

or
d

pr
oc

es
so

rs
,

SG
M

L
or

X
M

L
fo

r
w

hi
ch

th
e

D
T

D
an

d/
or

pr
oc

es
si

ng
to

ol
s

ar
e

no
t

ge
ne

ra
lly

av
ai

la
bl

e,
an

d
th

e
m

ac
hi

ne
-g

en
er

at
ed

H
T

M
L

,
Po

st
Sc

ri
pt

or
PD

F
pr

od
uc

ed
by

so
m

e
w

or
d

pr
oc

es
so

rs
fo

r
ou

t-
pu

tp
ur

po
se

s
on

ly
.

T
he

"T
itl

e
Pa

ge
"m

ea
ns

,
fo

r
a

pr
in

te
d

bo
ok

,
th

e
tit

le
pa

ge
its

-
el

f,
pl

us
su

ch
fo

llo
w

in
g

pa
ge

s
as

ar
e

ne
ed

ed
to

ho
ld

,
le

gi
bl

y,
th

e
m

at
er

ia
l

th
is

L
ic

en
se

re
qu

i-
re

s
to

ap
pe

ar
in

th
e

tit
le

pa
ge

.
Fo

r
w

or
ks

in
fo

rm
at

s
w

hi
ch

do
no

t
ha

ve
an

y
tit

le
pa

ge
as

su
ch

,
"T

itl
e

Pa
ge

"m
ea

ns
th

e
te

xt
ne

-
ar

th
e

m
os

tp
ro

m
in

en
ta

pp
ea

ra
n-

ce
of

th
e

w
or

k’
s

tit
le

,p
re

ce
di

ng
th

e
be

gi
nn

in
g

of
th

e
bo

dy
of

th
e

te
xt

.

T
he

"p
ub

lis
he

r"
m

ea
ns

an
y

pe
r-

so
n

or
en

tit
y

th
at

di
st

ri
bu

te
s

co
-

pi
es

of
th

e
D

oc
um

en
tt

o
th

e
pu

-
bl

ic
.

A
se

ct
io

n
Ë

nt
itl

ed
X

Y
Z

"m
ea

ns
a

na
m

ed
su

bu
ni

t
of

th
e

D
oc

u-
m

en
t

w
ho

se
tit

le
ei

th
er

is
pr

e-
ci

se
ly

X
Y

Z
or

co
nt

ai
ns

X
Y

Z
in

pa
re

nt
he

se
s

fo
llo

w
in

g
te

xt
th

at
tr

an
sl

at
es

X
Y

Z
in

an
ot

he
r

la
n-

gu
ag

e.
(H

er
e

X
Y

Z
st

an
ds

fo
r

a
sp

ec
ifi

c
se

ct
io

n
na

m
e

m
en

-
tio

ne
d

be
lo

w
,

su
ch

as
Ä

ck
no

w
-

le
dg

em
en

ts
",

"D
ed

ic
at

io
ns

",
Ë

n-
do

rs
em

en
ts

",
or

"H
is

to
ry

".
)

To
"P

re
se

rv
e

th
e

Ti
tle

öf
su

ch
a

se
c-

tio
n

w
he

n
yo

u
m

od
if

y
th

e
D

o-
cu

m
en

t
m

ea
ns

th
at

it
re

m
ai

ns
a

se
ct

io
n

Ë
nt

itl
ed

X
Y

Z
äc

co
rd

in
g

to
th

is
de

fin
iti

on
.

T
he

D
oc

um
en

t
m

ay
in

cl
ud

e
W

ar
ra

nt
y

D
is

cl
ai

m
er

s
ne

xt
to

th
e

no
tic

e
w

hi
ch

st
at

es
th

at
th

is
L

ic
en

se
ap

pl
ie

s
to

th
e

D
oc

u-
m

en
t.

T
he

se
W

ar
ra

nt
y

D
is

cl
ai

-
m

er
s

ar
e

co
ns

id
er

ed
to

be
in

cl
u-

de
d

by
re

fe
re

nc
e

in
th

is
L

ic
en

se
,

bu
t

on
ly

as
re

ga
rd

s
di

sc
la

im
in

g
w

ar
ra

nt
ie

s:
an

y
ot

he
r

im
pl

ic
at

i-
on

th
at

th
es

e
W

ar
ra

nt
y

D
is

cl
ai

-
m

er
s

m
ay

ha
ve

is
vo

id
an

d
ha

s
no

ef
fe

ct
on

th
e

m
ea

ni
ng

of
th

is
L

ic
en

se
.2

.V
E

R
B

A
T

IM
C

O
PY

-
IN

G

Y
ou

m
ay

co
py

an
d

di
st

ri
bu

te
th

e
D

oc
um

en
t

in
an

y
m

ed
iu

m
,

ei
th

er
co

m
m

er
ci

al
ly

or
no

nc
om

-
m

er
ci

al
ly

,p
ro

vi
de

d
th

at
th

is
L

i-
ce

ns
e,

th
e

co
py

ri
gh

tn
ot

ic
es

,a
nd

th
e

lic
en

se
no

tic
e

sa
yi

ng
th

is
L

i-

ce
ns

e
ap

pl
ie

s
to

th
e

D
oc

um
en

t
ar

e
re

pr
od

uc
ed

in
al

lc
op

ie
s,

an
d

th
at

yo
u

ad
d

no
ot

he
rc

on
di

tio
ns

w
ha

ts
oe

ve
r

to
th

os
e

of
th

is
L

i-
ce

ns
e.

Y
ou

m
ay

no
t

us
e

te
ch

ni
-

ca
lm

ea
su

re
s

to
ob

st
ru

ct
or

co
n-

tr
ol

th
e

re
ad

in
g

or
fu

rt
he

r
co

-
py

in
g

of
th

e
co

pi
es

yo
u

m
ak

e
or

di
st

ri
bu

te
.H

ow
ev

er
,y

ou
m

ay
ac

ce
pt

co
m

pe
ns

at
io

n
in

ex
ch

an
-

ge
fo

rc
op

ie
s.

If
yo

u
di

st
ri

bu
te

a
la

rg
e

en
ou

gh
nu

m
be

r
of

co
pi

es
yo

u
m

us
ta

ls
o

fo
llo

w
th

e
co

nd
i-

tio
ns

in
se

ct
io

n
3.

Y
ou

m
ay

al
so

le
nd

co
pi

es
,

un
-

de
r

th
e

sa
m

e
co

nd
iti

on
s

st
at

ed
ab

ov
e,

an
d

yo
u

m
ay

pu
bl

ic
ly

di
sp

la
y

co
pi

es
.3

.C
O

PY
IN

G
IN

Q
U

A
N

T
IT

Y

If
yo

u
pu

bl
is

h
pr

in
te

d
co

pi
es

(o
r

co
pi

es
in

m
ed

ia
th

at
co

m
m

on
ly

ha
ve

pr
in

te
d

co
ve

rs
)

of
th

e
D

o-
cu

m
en

t,
nu

m
be

ri
ng

m
or

e
th

an
10

0,
an

d
th

e
D

oc
um

en
t’s

lic
en

se
no

tic
e

re
qu

ir
es

C
ov

er
Te

xt
s,

yo
u

m
us

t
en

cl
os

e
th

e
co

pi
es

in
co

-
ve

rs
th

at
ca

rr
y,

cl
ea

rl
y

an
d

le
gi

-
bl

y,
al

lt
he

se
C

ov
er

Te
xt

s:
Fr

on
t-

C
ov

er
Te

xt
s

on
th

e
fr

on
t

co
ve

r,
an

d
B

ac
k-

C
ov

er
Te

xt
s

on
th

e
ba

ck
co

ve
r.

B
ot

h
co

ve
rs

m
us

t
al

so
cl

ea
rl

y
an

d
le

gi
bl

y
id

en
tif

y



yo
u

as
th

e
pu

bl
is

he
ro

ft
he

se
co

-
pi

es
.

T
he

fr
on

t
co

ve
r

m
us

t
pr

e-
se

nt
th

e
fu

ll
tit

le
w

ith
al

lw
or

ds
of

th
e

tit
le

eq
ua

lly
pr

om
in

en
t

an
d

vi
si

bl
e.

Y
ou

m
ay

ad
d

ot
he

r
m

at
er

ia
l

on
th

e
co

ve
rs

in
ad

di
-

tio
n.

C
op

yi
ng

w
ith

ch
an

ge
s

li-
m

ite
d

to
th

e
co

ve
rs

,
as

lo
ng

as
th

ey
pr

es
er

ve
th

e
tit

le
of

th
e

D
o-

cu
m

en
t

an
d

sa
tis

fy
th

es
e

co
nd

i-
tio

ns
,c

an
be

tr
ea

te
d

as
ve

rb
at

im
co

py
in

g
in

ot
he

rr
es

pe
ct

s.

If
th

e
re

qu
ir

ed
te

xt
s

fo
r

ei
th

er
co

ve
r

ar
e

to
o

vo
lu

m
in

ou
s

to
fit

le
gi

bl
y,

yo
u

sh
ou

ld
pu

t
th

e
fir

st
on

es
lis

te
d

(a
s

m
an

y
as

fit
re

-
as

on
ab

ly
)

on
th

e
ac

tu
al

co
ve

r,
an

d
co

nt
in

ue
th

e
re

st
on

to
ad

ja
-

ce
nt

pa
ge

s.

If
yo

u
pu

bl
is

h
or

di
st

ri
bu

te
O

pa
qu

e
co

pi
es

of
th

e
D

oc
u-

m
en

t
nu

m
be

ri
ng

m
or

e
th

an
10

0,
yo

u
m

us
t

ei
th

er
in

cl
u-

de
a

m
ac

hi
ne

-r
ea

da
bl

e
Tr

an
s-

pa
re

nt
co

py
al

on
g

w
ith

ea
ch

O
pa

qu
e

co
py

,o
rs

ta
te

in
or

w
ith

ea
ch

O
pa

qu
e

co
py

a
co

m
pu

te
r-

ne
tw

or
k

lo
ca

tio
n

fr
om

w
hi

ch
th

e
ge

ne
ra

l
ne

tw
or

k-
us

in
g

pu
-

bl
ic

ha
s

ac
ce

ss
to

do
w

nl
oa

d
us

in
g

pu
bl

ic
-s

ta
nd

ar
d

ne
tw

or
k

pr
ot

oc
ol

s
a

co
m

pl
et

e
Tr

an
sp

a-

re
nt

co
py

of
th

e
D

oc
um

en
t,

fr
ee

of
ad

de
d

m
at

er
ia

l.
If

yo
u

us
e

th
e

la
tte

r
op

tio
n,

yo
u

m
us

t
ta

ke
re

as
on

ab
ly

pr
ud

en
t

st
ep

s,
w

he
n

yo
u

be
gi

n
di

st
ri

bu
tio

n
of

O
pa

qu
e

co
pi

es
in

qu
an

tit
y,

to
en

-
su

re
th

at
th

is
Tr

an
sp

ar
en

t
co

py
w

ill
re

m
ai

n
th

us
ac

ce
ss

ib
le

at
th

e
st

at
ed

lo
ca

tio
n

un
til

at
le

as
t

on
e

ye
ar

af
te

r
th

e
la

st
tim

e
yo

u
di

st
ri

bu
te

an
O

pa
qu

e
co

py
(d

i-
re

ct
ly

or
th

ro
ug

h
yo

ur
ag

en
ts

or
re

ta
ile

rs
)

of
th

at
ed

iti
on

to
th

e
pu

bl
ic

.

It
is

re
qu

es
te

d,
bu

tn
ot

re
qu

ir
ed

,
th

at
yo

u
co

nt
ac

t
th

e
au

th
or

s
of

th
e

D
oc

um
en

tw
el

lb
ef

or
e

re
di

s-
tr

ib
ut

in
g

an
y

la
rg

e
nu

m
be

ro
fc

o-
pi

es
,

to
gi

ve
th

em
a

ch
an

ce
to

pr
ov

id
e

yo
u

w
ith

an
up

da
te

d
ve

r-
si

on
of

th
e

D
oc

um
en

t.
4.

M
O

D
I-

FI
C

A
T

IO
N

S

Y
ou

m
ay

co
py

an
d

di
st

ri
bu

te
a

M
od

ifi
ed

V
er

si
on

of
th

e
D

oc
u-

m
en

t
un

de
r

th
e

co
nd

iti
on

s
of

se
ct

io
ns

2
an

d
3

ab
ov

e,
pr

ov
i-

de
d

th
at

yo
u

re
le

as
e

th
e

M
od

i-
fie

d
V

er
si

on
un

de
rp

re
ci

se
ly

th
is

L
ic

en
se

,w
ith

th
e

M
od

ifi
ed

V
er

-
si

on
fil

lin
g

th
e

ro
le

of
th

e
D

o-
cu

m
en

t,
th

us
lic

en
si

ng
di

st
ri

bu
-

tio
n

an
d

m
od

ifi
ca

tio
n

of
th

e
M

o-

di
fie

d
V

er
si

on
to

w
ho

ev
er

po
s-

se
ss

es
a

co
py

of
it.

In
ad

di
tio

n,
yo

u
m

us
td

o
th

es
e

th
in

gs
in

th
e

M
od

ifi
ed

V
er

si
on

:

*
A

.U
se

in
th

e
Ti

tle
Pa

ge
(a

nd
on

th
e

co
ve

rs
,i

f
an

y)
a

tit
le

di
s-

tin
ct

fr
om

th
at

of
th

e
D

oc
um

en
t,

an
d

fr
om

th
os

e
of

pr
ev

io
us

ve
rs

i-
on

s
(w

hi
ch

sh
ou

ld
,i

ft
he

re
w

er
e

an
y,

be
lis

te
d

in
th

e
H

is
to

ry
se

c-
tio

n
of

th
e

D
oc

um
en

t)
.Y

ou
m

ay
us

e
th

e
sa

m
e

tit
le

as
a

pr
ev

io
us

ve
rs

io
n

if
th

e
or

ig
in

al
pu

bl
is

he
r

of
th

at
ve

rs
io

n
gi

ve
s

pe
rm

is
si

-
on

.*
B

.L
is

t
on

th
e

Ti
tle

Pa
ge

,
as

au
th

or
s,

on
e

or
m

or
e

pe
rs

on
s

or
en

tit
ie

s
re

sp
on

si
bl

e
fo

r
au

t-
ho

rs
hi

p
of

th
e

m
od

ifi
ca

tio
ns

in
th

e
M

od
ifi

ed
V

er
si

on
,

to
ge

th
er

w
ith

at
le

as
t

fiv
e

of
th

e
pr

in
ci

-
pa

la
ut

ho
rs

of
th

e
D

oc
um

en
t(

al
l

of
its

pr
in

ci
pa

la
ut

ho
rs

,i
f

it
ha

s
fe

w
er

th
an

fiv
e)

,u
nl

es
s

th
ey

re
-

le
as

e
yo

u
fr

om
th

is
re

qu
ir

em
en

t.
*

C
.S

ta
te

on
th

e
Ti

tle
pa

ge
th

e
na

m
e

of
th

e
pu

bl
is

he
r

of
th

e
M

od
ifi

ed
V

er
si

on
,a

s
th

e
pu

bl
is

-
he

r.
*

D
.P

re
se

rv
e

al
l

th
e

co
py

-
ri

gh
tn

ot
ic

es
of

th
e

D
oc

um
en

t.
*

E
.A

dd
an

ap
pr

op
ri

at
e

co
py

ri
gh

t
no

tic
e

fo
ry

ou
rm

od
ifi

ca
tio

ns
ad

-
ja

ce
nt

to
th

e
ot

he
r

co
py

ri
gh

tn
o-

tic
es

.
*

F.
In

cl
ud

e,
im

m
ed

ia
te

-

ly
af

te
r

th
e

co
py

ri
gh

t
no

tic
es

,a
lic

en
se

no
tic

e
gi

vi
ng

th
e

pu
bl

ic
pe

rm
is

si
on

to
us

e
th

e
M

od
ifi

ed
V

er
si

on
un

de
r

th
e

te
rm

s
of

th
is

L
ic

en
se

,
in

th
e

fo
rm

sh
ow

n
in

th
e

A
dd

en
du

m
be

lo
w

.*
G

.P
re

-
se

rv
e

in
th

at
lic

en
se

no
tic

e
th

e
fu

ll
lis

ts
of

In
va

ri
an

t
Se

ct
io

ns
an

d
re

qu
ir

ed
C

ov
er

Te
xt

s
gi

ve
n

in
th

e
D

oc
um

en
t’s

lic
en

se
no

ti-
ce

.
*

H
.

In
cl

ud
e

an
un

al
te

re
d

co
py

of
th

is
L

ic
en

se
.

*
I.

Pr
e-

se
rv

e
th

e
se

ct
io

n
E

nt
itl

ed
"H

is
-

to
ry

",
Pr

es
er

ve
its

Ti
tle

,a
nd

ad
d

to
it

an
ite

m
st

at
in

g
at

le
as

t
th

e
tit

le
,y

ea
r,

ne
w

au
th

or
s,

an
d

pu
-

bl
is

he
r

of
th

e
M

od
ifi

ed
V

er
si

-
on

as
gi

ve
n

on
th

e
Ti

tle
Pa

ge
.

If
th

er
e

is
no

se
ct

io
n

E
nt

itl
ed

"H
is

to
ry

ïn
th

e
D

oc
um

en
t,

cr
ea

-
te

on
e

st
at

in
g

th
e

tit
le

,y
ea

r,
au

t-
ho

rs
,

an
d

pu
bl

is
he

r
of

th
e

D
o-

cu
m

en
ta

s
gi

ve
n

on
its

Ti
tle

Pa
-

ge
,t

he
n

ad
d

an
ite

m
de

sc
ri

bi
ng

th
e

M
od

ifi
ed

V
er

si
on

as
st

at
ed

in
th

e
pr

ev
io

us
se

nt
en

ce
.

*
J.

Pr
es

er
ve

th
e

ne
tw

or
k

lo
ca

tio
n,

if
an

y,
gi

ve
n

in
th

e
D

oc
um

en
t

fo
r

pu
bl

ic
ac

ce
ss

to
a

Tr
an

sp
a-

re
nt

co
py

of
th

e
D

oc
um

en
t,

an
d

lik
ew

is
e

th
e

ne
tw

or
k

lo
ca

tio
ns

gi
ve

n
in

th
e

D
oc

um
en

t
fo

r
pr

e-
vi

ou
s

ve
rs

io
ns

it
w

as
ba

se
d

on
.

T
he

se
m

ay
be

pl
ac

ed
in

th
e

"H
is

-



to
ry

ße
ct

io
n.

Y
ou

m
ay

om
it

a
ne

t-
w

or
k

lo
ca

tio
n

fo
r

a
w

or
k

th
at

w
as

pu
bl

is
he

d
at

le
as

t
fo

ur
ye

-
ar

s
be

fo
re

th
e

D
oc

um
en

t
its

el
f,

or
if

th
e

or
ig

in
al

pu
bl

is
he

ro
ft

he
ve

rs
io

n
it

re
fe

rs
to

gi
ve

s
pe

rm
is

-
si

on
.

*
K

.
Fo

r
an

y
se

ct
io

n
E

nt
-

itl
ed

Ä
ck

no
w

le
dg

em
en

ts
ör

"D
e-

di
ca

tio
ns

",
Pr

es
er

ve
th

e
Ti

tle
of

th
e

se
ct

io
n,

an
d

pr
es

er
ve

in
th

e
se

ct
io

n
al

lt
he

su
bs

ta
nc

e
an

d
to

-
ne

of
ea

ch
of

th
e

co
nt

ri
bu

to
r

ac
kn

ow
le

dg
em

en
ts

an
d/

or
de

di
-

ca
tio

ns
gi

ve
n

th
er

ei
n.

*
L

.
Pr

e-
se

rv
e

al
l

th
e

In
va

ri
an

t
Se

ct
io

ns
of

th
e

D
oc

um
en

t,
un

al
te

re
d

in
th

ei
r

te
xt

an
d

in
th

ei
r

tit
le

s.
Se

c-
tio

n
nu

m
be

rs
or

th
e

eq
ui

va
le

nt
ar

e
no

t
co

ns
id

er
ed

pa
rt

of
th

e
se

ct
io

n
tit

le
s.

*
M

.
D

el
et

e
an

y
se

ct
io

n
E

nt
itl

ed
Ë

nd
or

se
m

en
ts

".
Su

ch
a

se
ct

io
n

m
ay

no
t

be
in

-
cl

ud
ed

in
th

e
M

od
ifi

ed
V

er
si

-
on

.*
N

.D
o

no
tr

et
itl

e
an

y
ex

is
-

tin
g

se
ct

io
n

to
be

E
nt

itl
ed

Ë
n-

do
rs

em
en

ts
ör

to
co

nfl
ic

t
in

tit
le

w
ith

an
y

In
va

ri
an

tS
ec

tio
n.

*
O

.
Pr

es
er

ve
an

y
W

ar
ra

nt
y

D
is

cl
ai

-
m

er
s.

If
th

e
M

od
ifi

ed
V

er
si

on
in

cl
u-

de
s

ne
w

fr
on

t-
m

at
te

rs
ec

tio
ns

or
ap

pe
nd

ic
es

th
at

qu
al

if
y

as
Se

-
co

nd
ar

y
Se

ct
io

ns
an

d
co

nt
ai

n
no

m
at

er
ia

l
co

pi
ed

fr
om

th
e

D
oc

u-
m

en
t,

yo
u

m
ay

at
yo

ur
op

tio
n

de
si

gn
at

e
so

m
e

or
al

l
of

th
es

e
se

ct
io

ns
as

in
va

ri
an

t.
To

do
th

is
,

ad
d

th
ei

r
tit

le
s

to
th

e
lis

t
of

In
-

va
ri

an
tS

ec
tio

ns
in

th
e

M
od

ifi
ed

V
er

si
on

’s
lic

en
se

no
tic

e.
T

he
se

tit
le

s
m

us
t

be
di

st
in

ct
fr

om
an

y
ot

he
rs

ec
tio

n
tit

le
s.

Y
ou

m
ay

ad
d

a
se

ct
io

n
E

nt
it-

le
d

Ë
nd

or
se

m
en

ts
",

pr
ov

id
ed

it
co

nt
ai

ns
no

th
in

g
bu

t
en

do
rs

e-
m

en
ts

of
yo

ur
M

od
ifi

ed
V

er
si

on
by

va
ri

ou
s

pa
rt

ie
s—

fo
r

ex
am

p-
le

,s
ta

te
m

en
ts

of
pe

er
re

vi
ew

or
th

at
th

e
te

xt
ha

s
be

en
ap

pr
ov

ed
by

an
or

ga
ni

za
tio

n
as

th
e

au
th

o-
ri

ta
tiv

e
de

fin
iti

on
of

a
st

an
da

rd
.

Y
ou

m
ay

ad
d

a
pa

ss
ag

e
of

up
to

fiv
e

w
or

ds
as

a
Fr

on
t-

C
ov

er
Te

xt
,

an
d

a
pa

ss
ag

e
of

up
to

25
w

or
ds

as
a

B
ac

k-
C

ov
er

Te
xt

,
to

th
e

en
d

of
th

e
lis

t
of

C
o-

ve
r

Te
xt

s
in

th
e

M
od

ifi
ed

V
er

si
-

on
.

O
nl

y
on

e
pa

ss
ag

e
of

Fr
on

t-
C

ov
er

Te
xt

an
d

on
e

of
B

ac
k-

C
ov

er
Te

xt
m

ay
be

ad
de

d
by

(o
r

th
ro

ug
h

ar
ra

ng
em

en
ts

m
ad

e
by

)
an

y
on

e
en

tit
y.

If
th

e
D

oc
um

en
t

al
re

ad
y

in
cl

ud
es

a
co

ve
rt

ex
tf

or
th

e
sa

m
e

co
ve

r,
pr

ev
io

us
ly

ad
-

de
d

by
yo

u
or

by
ar

ra
ng

em
en

t

m
ad

e
by

th
e

sa
m

e
en

tit
y

yo
u

ar
e

ac
tin

g
on

be
ha

lf
of

,y
ou

m
ay

no
t

ad
d

an
ot

he
r;

bu
t

yo
u

m
ay

re
pl

ac
e

th
e

ol
d

on
e,

on
ex

pl
i-

ci
tp

er
m

is
si

on
fr

om
th

e
pr

ev
io

us
pu

bl
is

he
rt

ha
ta

dd
ed

th
e

ol
d

on
e.

T
he

au
th

or
(s

)
an

d
pu

bl
is

he
r(

s)
of

th
e

D
oc

um
en

td
o

no
tb

y
th

is
L

ic
en

se
gi

ve
pe

rm
is

si
on

to
us

e
th

ei
r

na
m

es
fo

r
pu

bl
ic

ity
fo

r
or

to
as

se
rt

or
im

pl
y

en
do

rs
e-

m
en

to
fa

ny
M

od
ifi

ed
V

er
si

on
.5

.
C

O
M

B
IN

IN
G

D
O

C
U

M
E

N
T

S

Y
ou

m
ay

co
m

bi
ne

th
e

D
oc

u-
m

en
t

w
ith

ot
he

r
do

cu
m

en
ts

re
-

le
as

ed
un

de
r

th
is

L
ic

en
se

,
un

-
de

r
th

e
te

rm
s

de
fin

ed
in

se
ct

io
n

4
ab

ov
e

fo
r

m
od

ifi
ed

ve
rs

io
ns

,
pr

ov
id

ed
th

at
yo

u
in

cl
ud

e
in

th
e

co
m

bi
na

tio
n

al
lo

f
th

e
In

va
ri

an
t

Se
ct

io
ns

of
al

l
of

th
e

or
ig

in
al

do
cu

m
en

ts
,u

nm
od

ifi
ed

,a
nd

lis
t

th
em

al
la

s
In

va
ri

an
tS

ec
tio

ns
of

yo
ur

co
m

bi
ne

d
w

or
k

in
its

lic
en

-
se

no
tic

e,
an

d
th

at
yo

u
pr

es
er

ve
al

lt
he

ir
W

ar
ra

nt
y

D
is

cl
ai

m
er

s.

T
he

co
m

bi
ne

d
w

or
k

ne
ed

on
ly

co
nt

ai
n

on
e

co
py

of
th

is
L

ic
en

-
se

,
an

d
m

ul
tip

le
id

en
tic

al
In

va
-

ri
an

t
Se

ct
io

ns
m

ay
be

re
pl

ac
ed

w
ith

a
si

ng
le

co
py

.
If

th
er

e
ar

e

m
ul

tip
le

In
va

ri
an

tS
ec

tio
ns

w
ith

th
e

sa
m

e
na

m
e

bu
td

iff
er

en
tc

on
-

te
nt

s,
m

ak
e

th
e

tit
le

of
ea

ch
su

ch
se

ct
io

n
un

iq
ue

by
ad

di
ng

at
th

e
en

d
of

it,
in

pa
re

nt
he

se
s,

th
e

na
-

m
e

of
th

e
or

ig
in

al
au

th
or

or
pu

-
bl

is
he

r
of

th
at

se
ct

io
n

if
kn

ow
n,

or
el

se
a

un
iq

ue
nu

m
be

r.
M

ak
e

th
e

sa
m

e
ad

ju
st

m
en

t
to

th
e

se
c-

tio
n

tit
le

s
in

th
e

lis
to

f
In

va
ri

an
t

Se
ct

io
ns

in
th

e
lic

en
se

no
tic

e
of

th
e

co
m

bi
ne

d
w

or
k.

In
th

e
co

m
bi

na
tio

n,
yo

u
m

us
t

co
m

bi
ne

an
y

se
ct

io
ns

E
nt

itl
ed

"H
is

to
ry

ïn
th

e
va

ri
ou

s
or

ig
in

al
do

cu
m

en
ts

,
fo

rm
in

g
on

e
se

c-
tio

n
E

nt
itl

ed
"H

is
to

ry
";

lik
ew

i-
se

co
m

bi
ne

an
y

se
ct

io
ns

E
nt

-
itl

ed
Ä

ck
no

w
le

dg
em

en
ts

",
an

d
an

y
se

ct
io

ns
E

nt
itl

ed
"D

ed
ic

at
i-

on
s"

.
Y

ou
m

us
t

de
le

te
al

l
se

c-
tio

ns
E

nt
itl

ed
Ë

nd
or

se
m

en
ts

".
6.

C
O

L
L

E
C

T
IO

N
S

O
F

D
O

C
U

-
M

E
N

T
S

Y
ou

m
ay

m
ak

e
a

co
lle

ct
io

n
co

n-
si

st
in

g
of

th
e

D
oc

um
en

t
an

d
ot

he
r

do
cu

m
en

ts
re

le
as

ed
un

de
r

th
is

L
ic

en
se

,a
nd

re
pl

ac
e

th
e

in
-

di
vi

du
al

co
pi

es
of

th
is

L
ic

en
se

in
th

e
va

ri
ou

s
do

cu
m

en
ts

w
ith

a
si

ng
le

co
py

th
at

is
in

cl
ud

ed
in

th
e

co
lle

ct
io

n,
pr

ov
id

ed
th

at
yo

u



fo
llo

w
th

e
ru

le
s

of
th

is
L

ic
en

-
se

fo
r

ve
rb

at
im

co
py

in
g

of
ea

ch
of

th
e

do
cu

m
en

ts
in

al
lo

th
er

re
-

sp
ec

ts
.

Y
ou

m
ay

ex
tr

ac
t

a
si

ng
le

do
-

cu
m

en
t

fr
om

su
ch

a
co

lle
ct

io
n,

an
d

di
st

ri
bu

te
it

in
di

vi
du

al
ly

un
-

de
r

th
is

L
ic

en
se

,
pr

ov
id

ed
yo

u
in

se
rt

a
co

py
of

th
is

L
ic

en
-

se
in

to
th

e
ex

tr
ac

te
d

do
cu

m
en

t,
an

d
fo

llo
w

th
is

L
ic

en
se

in
al

l
ot

he
r

re
sp

ec
ts

re
ga

rd
in

g
ve

rb
a-

tim
co

py
in

g
of

th
at

do
cu

m
en

t.
7.

A
G

G
R

E
G

A
T

IO
N

W
IT

H
IN

D
E

-
PE

N
D

E
N

T
W

O
R

K
S

A
co

m
pi

la
tio

n
of

th
e

D
oc

um
en

t
or

its
de

riv
at

iv
es

w
ith

ot
he

rs
ep

a-
ra

te
an

d
in

de
pe

nd
en

td
oc

um
en

ts
or

w
or

ks
,i

n
or

on
a

vo
lu

m
e

of
a

st
or

ag
e

or
di

st
ri

bu
tio

n
m

ed
iu

m
,

is
ca

lle
d

an
äg

gr
eg

at
eï

f
th

e
co

-
py

ri
gh

t
re

su
lti

ng
fr

om
th

e
co

m
-

pi
la

tio
n

is
no

t
us

ed
to

lim
it

th
e

le
ga

lr
ig

ht
s

of
th

e
co

m
pi

la
tio

n’
s

us
er

s
be

yo
nd

w
ha

tt
he

in
di

vi
du

-
al

w
or

ks
pe

rm
it.

W
he

n
th

e
D

o-
cu

m
en

t
is

in
cl

ud
ed

in
an

ag
gr

e-
ga

te
,t

hi
s

L
ic

en
se

do
es

no
ta

pp
-

ly
to

th
e

ot
he

r
w

or
ks

in
th

e
ag

-
gr

eg
at

e
w

hi
ch

ar
e

no
t

th
em

se
l-

ve
s

de
riv

at
iv

e
w

or
ks

of
th

e
D

o-
cu

m
en

t.

If
th

e
C

ov
er

Te
xt

re
qu

ir
em

en
to

f
se

ct
io

n
3

is
ap

pl
ic

ab
le

to
th

es
e

co
pi

es
of

th
e

D
oc

um
en

t,
th

en
if

th
e

D
oc

um
en

t
is

le
ss

th
an

on
e

ha
lf

of
th

e
en

tir
e

ag
gr

eg
at

e,
th

e
D

oc
um

en
t’s

C
ov

er
Te

xt
s

m
ay

be
pl

ac
ed

on
co

ve
rs

th
at

br
ac

ke
t

th
e

D
oc

um
en

tw
ith

in
th

e
ag

gr
e-

ga
te

,o
rt

he
el

ec
tr

on
ic

eq
ui

va
le

nt
of

co
ve

rs
if

th
e

D
oc

um
en

t
is

in
el

ec
tr

on
ic

fo
rm

.O
th

er
w

is
e

th
ey

m
us

t
ap

pe
ar

on
pr

in
te

d
co

ve
rs

th
at

br
ac

ke
t

th
e

w
ho

le
ag

gr
eg

a-
te

.8
.T

R
A

N
SL

A
T

IO
N

Tr
an

sl
at

io
n

is
co

ns
id

er
ed

a
ki

nd
of

m
od

ifi
ca

tio
n,

so
yo

u
m

ay
di

s-
tr

ib
ut

e
tr

an
sl

at
io

ns
of

th
e

D
oc

u-
m

en
tu

nd
er

th
e

te
rm

s
of

se
ct

io
n

4.
R

ep
la

ci
ng

In
va

ri
an

t
Se

ct
io

ns
w

ith
tr

an
sl

at
io

ns
re

qu
ir

es
sp

e-
ci

al
pe

rm
is

si
on

fr
om

th
ei

r
co

py
-

ri
gh

t
ho

ld
er

s,
bu

t
yo

u
m

ay
in

-
cl

ud
e

tr
an

sl
at

io
ns

of
so

m
e

or
al

lI
nv

ar
ia

nt
Se

ct
io

ns
in

ad
di

tio
n

to
th

e
or

ig
in

al
ve

rs
io

ns
of

th
e-

se
In

va
ri

an
t

Se
ct

io
ns

.
Y

ou
m

ay
in

cl
ud

e
a

tr
an

sl
at

io
n

of
th

is
L

i-
ce

ns
e,

an
d

al
l

th
e

lic
en

se
no

ti-
ce

s
in

th
e

D
oc

um
en

t,
an

d
an

y
W

ar
ra

nt
y

D
is

cl
ai

m
er

s,
pr

ov
id

ed
th

at
yo

u
al

so
in

cl
ud

e
th

e
or

ig
i-

na
l

E
ng

lis
h

ve
rs

io
n

of
th

is
L

i-
ce

ns
e

an
d

th
e

or
ig

in
al

ve
rs

io
ns

of
th

os
e

no
tic

es
an

d
di

sc
la

im
er

s.
In

ca
se

of
a

di
sa

gr
ee

m
en

t
be

t-
w

ee
n

th
e

tr
an

sl
at

io
n

an
d

th
e

or
i-

gi
na

lv
er

si
on

of
th

is
L

ic
en

se
or

a
no

tic
e

or
di

sc
la

im
er

,t
he

or
ig

in
al

ve
rs

io
n

w
ill

pr
ev

ai
l.

If
a

se
ct

io
n

in
th

e
D

oc
um

en
t

is
E

nt
itl

ed
Ä

ck
no

w
le

dg
em

en
ts

",
"D

ed
ic

at
io

ns
",

or
"H

is
to

ry
",

th
e

re
qu

ir
em

en
t

(s
ec

tio
n

4)
to

Pr
e-

se
rv

e
its

Ti
tle

(s
ec

tio
n

1)
w

ill
ty

-
pi

ca
lly

re
qu

ir
e

ch
an

gi
ng

th
e

ac
-

tu
al

tit
le

.9
.T

E
R

M
IN

A
T

IO
N

Y
ou

m
ay

no
tc

op
y,

m
od

if
y,

su
b-

lic
en

se
,

or
di

st
ri

bu
te

th
e

D
oc

u-
m

en
t

ex
ce

pt
as

ex
pr

es
sl

y
pr

ov
i-

de
d

un
de

r
th

is
L

ic
en

se
.A

ny
at

-
te

m
pt

ot
he

rw
is

e
to

co
py

,
m

od
i-

fy
,s

ub
lic

en
se

,o
r

di
st

ri
bu

te
it

is
vo

id
,a

nd
w

ill
au

to
m

at
ic

al
ly

te
r-

m
in

at
e

yo
ur

ri
gh

ts
un

de
rt

hi
s

L
i-

ce
ns

e.

H
ow

ev
er

,i
f

yo
u

ce
as

e
al

lv
io

la
-

tio
n

of
th

is
L

ic
en

se
,

th
en

yo
ur

lic
en

se
fr

om
a

pa
rt

ic
ul

ar
co

py
-

ri
gh

th
ol

de
ri

s
re

in
st

at
ed

(a
)p

ro
-

vi
si

on
al

ly
,

un
le

ss
an

d
un

til
th

e
co

py
ri

gh
t

ho
ld

er
ex

pl
ic

itl
y

an
d

fin
al

ly
te

rm
in

at
es

yo
ur

lic
en

se
,

an
d

(b
)p

er
m

an
en

tly
,i

ft
he

co
py

-
ri

gh
t

ho
ld

er
fa

ils
to

no
tif

y
yo

u

of
th

e
vi

ol
at

io
n

by
so

m
e

re
a-

so
na

bl
e

m
ea

ns
pr

io
r

to
60

da
ys

af
te

rt
he

ce
ss

at
io

n.

M
or

eo
ve

r,
yo

ur
lic

en
se

fr
om

a
pa

rt
ic

ul
ar

co
py

ri
gh

th
ol

de
ri

s
re

-
in

st
at

ed
pe

rm
an

en
tly

if
th

e
co

py
-

ri
gh

t
ho

ld
er

no
tifi

es
yo

u
of

th
e

vi
ol

at
io

n
by

so
m

e
re

as
on

ab
le

m
ea

ns
,t

hi
s

is
th

e
fir

st
tim

e
yo

u
ha

ve
re

ce
iv

ed
no

tic
e

of
vi

ol
at

i-
on

of
th

is
L

ic
en

se
(f

or
an

y
w

or
k)

fr
om

th
at

co
py

ri
gh

t
ho

ld
er

,a
nd

yo
u

cu
re

th
e

vi
ol

at
io

n
pr

io
r

to
30

da
ys

af
te

ry
ou

rr
ec

ei
pt

of
th

e
no

tic
e.

Te
rm

in
at

io
n

of
yo

ur
ri

gh
ts

un
-

de
r

th
is

se
ct

io
n

do
es

no
t

te
rm

i-
na

te
th

e
lic

en
se

s
of

pa
rt

ie
s

w
ho

ha
ve

re
ce

iv
ed

co
pi

es
or

ri
gh

ts
fr

om
yo

u
un

de
r

th
is

L
ic

en
se

.I
f

yo
ur

ri
gh

ts
ha

ve
be

en
te

rm
in

a-
te

d
an

d
no

tp
er

m
an

en
tly

re
in

st
a-

te
d,

re
ce

ip
t

of
a

co
py

of
so

m
e

or
al

lo
f

th
e

sa
m

e
m

at
er

ia
ld

oe
s

no
tg

iv
e

yo
u

an
y

ri
gh

ts
to

us
e

it.
10

.
FU

T
U

R
E

R
E

V
IS

IO
N

S
O

F
T

H
IS

L
IC

E
N

SE

T
he

Fr
ee

So
ft

w
ar

e
Fo

un
da

ti-
on

m
ay

pu
bl

is
h

ne
w

,
re

vi
se

d
ve

rs
io

ns
of

th
e

G
N

U
Fr

ee
D

oc
um

en
ta

tio
n

L
ic

en
se

fr
om



tim
e

to
tim

e.
Su

ch
ne

w
ve

r-
si

on
s

w
ill

be
si

m
ila

r
in

sp
i-

ri
t

to
th

e
pr

es
en

t
ve

rs
io

n,
bu

t
m

ay
di

ff
er

in
de

ta
il

to
ad

dr
es

s
ne

w
pr

ob
le

m
s

or
co

nc
er

ns
.S

ee
ht

tp
://

w
w

w
.g

nu
.o

rg
/c

op
yl

ef
t/.

E
ac

h
ve

rs
io

n
of

th
e

L
ic

en
se

is
gi

ve
n

a
di

st
in

gu
is

hi
ng

ve
rs

io
n

nu
m

be
r.

If
th

e
D

oc
um

en
ts

pe
ci

-
fie

s
th

at
a

pa
rt

ic
ul

ar
nu

m
be

re
d

ve
rs

io
n

of
th

is
L

ic
en

se
ör

an
y

la
-

te
r

ve
rs

io
nä

pp
lie

s
to

it,
yo

u
ha

-
ve

th
e

op
tio

n
of

fo
llo

w
in

g
th

e
te

rm
s

an
d

co
nd

iti
on

s
ei

th
er

of
th

at
sp

ec
ifi

ed
ve

rs
io

n
or

of
an

y
la

te
r

ve
rs

io
n

th
at

ha
s

be
en

pu
-

bl
is

he
d

(n
ot

as
a

dr
af

t)
by

th
e

Fr
ee

So
ft

w
ar

e
Fo

un
da

tio
n.

If
th

e
D

oc
um

en
t

do
es

no
t

sp
ec

if
y

a
ve

rs
io

n
nu

m
be

r
of

th
is

L
ic

en
-

se
,y

ou
m

ay
ch

oo
se

an
y

ve
rs

io
n

ev
er

pu
bl

is
he

d
(n

ot
as

a
dr

af
t)

by
th

e
Fr

ee
So

ft
w

ar
e

Fo
un

da
tio

n.
If

th
e

D
oc

um
en

ts
pe

ci
fie

s
th

at
a

pr
ox

y
ca

n
de

ci
de

w
hi

ch
fu

tu
re

ve
rs

io
ns

of
th

is
L

ic
en

se
ca

n
be

us
ed

,
th

at
pr

ox
y’

s
pu

bl
ic

st
at

e-
m

en
to

f
ac

ce
pt

an
ce

of
a

ve
rs

io
n

pe
rm

an
en

tly
au

th
or

iz
es

yo
u

to
ch

oo
se

th
at

ve
rs

io
n

fo
r

th
e

D
o-

cu
m

en
t.

11
.R

E
L

IC
E

N
SI

N
G

"M
as

si
ve

M
ul

tia
ut

ho
r

C
ol

la
bo

-
ra

tio
n

Si
te

"(
or

"M
M

C
Si

te
")

m
e-

an
s

an
y

W
or

ld
W

id
e

W
eb

se
r-

ve
rt

ha
tp

ub
lis

he
s

co
py

ri
gh

ta
bl

e
w

or
ks

an
d

al
so

pr
ov

id
es

pr
om

i-
ne

nt
fa

ci
lit

ie
s

fo
r

an
yb

od
y

to
ed

it
th

os
e

w
or

ks
.

A
pu

bl
ic

w
i-

ki
th

at
an

yb
od

y
ca

n
ed

it
is

an
ex

am
pl

e
of

su
ch

a
se

rv
er

.
A

"M
as

si
ve

M
ul

tia
ut

ho
r

C
ol

la
bo

-
ra

tio
n"

(o
r"

M
M

C
")

co
nt

ai
ne

d
in

th
e

si
te

m
ea

ns
an

y
se

t
of

co
py

-
ri

gh
ta

bl
e

w
or

ks
th

us
pu

bl
is

he
d

on
th

e
M

M
C

si
te

.

"C
C

-B
Y

-S
A

"m
ea

ns
th

e
C

re
at

i-
ve

C
om

m
on

s
A

ttr
ib

ut
io

n-
Sh

ar
e

A
lik

e
3.

0
lic

en
se

pu
bl

is
he

d
by

C
re

at
iv

e
C

om
m

on
sC

or
po

ra
tio

n,
a

no
t-

fo
r-

pr
ofi

tc
or

po
ra

tio
n

w
ith

a
pr

in
ci

pa
l

pl
ac

e
of

bu
si

ne
ss

in
Sa

n
Fr

an
ci

sc
o,

C
al

if
or

ni
a,

as
w

el
l

as
fu

tu
re

co
py

le
ft

ve
rs

io
ns

of
th

at
lic

en
se

pu
bl

is
he

d
by

th
at

sa
m

e
or

ga
ni

za
tio

n.

Ïn
co

rp
or

at
e"

m
ea

ns
to

pu
bl

is
h

or
re

pu
bl

is
h

a
D

oc
um

en
t,

in
w

ho
le

or
in

pa
rt

,a
s

pa
rt

of
an

ot
he

rD
o-

cu
m

en
t.

A
n

M
M

C
is

ël
ig

ib
le

fo
r

re
lic

en
-

si
ng

ïf
it

is
lic

en
se

d
un

de
rt

hi
sL

i-
ce

ns
e,

an
d

if
al

l
w

or
ks

th
at

w
e-

re
fir

st
pu

bl
is

he
d

un
de

r
th

is
L

i-
ce

ns
e

so
m

ew
he

re
ot

he
rt

ha
n

th
is

M
M

C
,

an
d

su
bs

eq
ue

nt
ly

in
co

r-
po

ra
te

d
in

w
ho

le
or

in
pa

rt
in

to
th

e
M

M
C

,(
1)

ha
d

no
co

ve
rt

ex
ts

or
in

va
ri

an
ts

ec
tio

ns
,a

nd
(2

)w
e-

re
th

us
in

co
rp

or
at

ed
pr

io
rt

o
N

o-
ve

m
be

r1
,2

00
8.

T
he

op
er

at
or

of
an

M
M

C
Si

te
m

ay
re

pu
bl

is
h

an
M

M
C

co
nt

ai
-

ne
d

in
th

e
si

te
un

de
r

C
C

-B
Y

-
SA

on
th

e
sa

m
e

si
te

at
an

y
tim

e
be

fo
re

A
ug

us
t

1,
20

09
,

pr
ov

i-
de

d
th

e
M

M
C

is
el

ig
ib

le
fo

rr
el

i-
ce

ns
in

g.
A

D
D

E
N

D
U

M
:H

ow
to

us
e

th
is

L
ic

en
se

fo
r

yo
ur

do
cu

-
m

en
ts

To
us

e
th

is
L

ic
en

se
in

a
do

cu
-

m
en

ty
ou

ha
ve

w
ri

tte
n,

in
cl

ud
e

a
co

py
of

th
e

L
ic

en
se

in
th

e
do

cu
-

m
en

t
an

d
pu

t
th

e
fo

llo
w

in
g

co
-

py
ri

gh
t

an
d

lic
en

se
no

tic
es

ju
st

af
te

rt
he

tit
le

pa
ge

:

C
op

yr
ig

ht
(C

)
Y

E
A

R
Y

O
U

R
N

A
M

E
.P

er
m

is
si

on
is

gr
an

te
d

to
co

py
,

di
st

ri
bu

te
an

d/
or

m
od

if
y

th
is

do
cu

m
en

t
un

de
r

th
e

te
rm

s
of

th
e

G
N

U
Fr

ee
D

oc
um

en
ta

ti-
on

L
ic

en
se

,
V

er
si

on
1.

3
or

an
y

la
te

r
ve

rs
io

n
pu

bl
is

he
d

by
th

e
Fr

ee
So

ft
w

ar
e

Fo
un

da
tio

n;
w

ith

no
In

va
ri

an
tS

ec
tio

ns
,n

o
Fr

on
t-

C
ov

er
Te

xt
s,

an
d

no
B

ac
k-

C
ov

er
Te

xt
s.

A
co

py
of

th
e

lic
en

se
is

in
cl

ud
ed

in
th

e
se

ct
io

n
en

tit
le

d
"G

N
U

Fr
ee

D
oc

um
en

ta
tio

n
L

i-
ce

ns
e"

.

If
yo

u
ha

ve
In

va
ri

an
t

Se
ct

io
ns

,
Fr

on
t-

C
ov

er
Te

xt
s

an
d

B
ac

k-
C

ov
er

Te
xt

s,
re

pl
ac

e
th

e
"w

ith
..

.
Te

xt
s.

"l
in

e
w

ith
th

is
:

w
ith

th
e

In
va

ri
an

t
Se

ct
io

ns
be

in
g

L
IS

T
T

H
E

IR
T

IT
L

E
S,

w
ith

th
e

Fr
on

t-
C

ov
er

Te
xt

s
be

in
g

L
IS

T,
an

d
w

ith
th

e
B

ac
k-

C
ov

er
Te

xt
s

be
in

g
L

IS
T.

If
yo

u
ha

ve
In

va
ri

an
t

Se
ct

io
ns

w
ith

ou
t

C
ov

er
Te

xt
s,

or
so

m
e

ot
he

r
co

m
bi

na
tio

n
of

th
e

th
re

e,
m

er
ge

th
os

e
tw

o
al

te
rn

at
iv

es
to

su
it

th
e

si
tu

at
io

n.

If
yo

ur
do

cu
m

en
t

co
nt

ai
ns

no
nt

riv
ia

le
xa

m
pl

es
of

pr
og

ra
m

co
de

,
w

e
re

co
m

m
en

d
re

le
as

in
g

th
es

e
ex

am
pl

es
in

pa
ra

lle
lu

nd
er

yo
ur

ch
oi

ce
of

fr
ee

so
ft

w
ar

e
li-

ce
ns

e,
su

ch
as

th
e

G
N

U
G

en
er

al
Pu

bl
ic

L
ic

en
se

,
to

pe
rm

it
th

ei
r

us
e

in
fr

ee
so

ft
w

ar
e.



17
.3

G
N

U
L

es
se

r
G

en
er

al
Pu

bl
ic

L
ic

en
se

G
N

U
L

E
SS

E
R

G
E

N
E

R
A

L
PU

-
B

L
IC

L
IC

E
N

SE

V
er

si
on

3,
29

Ju
ne

20
07

C
op

yr
ig

ht
©

20
07

Fr
ee

So
ft

w
ar

e
Fo

un
da

tio
n,

In
c.

<h
ttp

://
fs

f.o
rg

/>

E
ve

ry
on

e
is

pe
rm

itt
ed

to
co

py
an

d
di

st
ri

bu
te

ve
rb

at
im

co
pi

es
of

th
is

lic
en

se
do

cu
m

en
t,

bu
t

ch
an

gi
ng

it
is

no
ta

llo
w

ed
.

T
hi

s
ve

rs
io

n
of

th
e

G
N

U
L

es
se

r
G

en
er

al
Pu

bl
ic

L
ic

en
se

in
co

rp
o-

ra
te

s
th

e
te

rm
s

an
d

co
nd

iti
on

s
of

ve
rs

io
n

3
of

th
e

G
N

U
G

en
e-

ra
l

Pu
bl

ic
L

ic
en

se
,

su
pp

le
m

en
-

te
d

by
th

e
ad

di
tio

na
l

pe
rm

is
si

-
on

s
lis

te
d

be
lo

w
.

0.
A

dd
iti

on
al

D
efi

ni
tio

ns
.

A
s

us
ed

he
re

in
,

“t
hi

s
L

ic
en

se
”

re
fe

rs
to

ve
rs

io
n

3
of

th
e

G
N

U
L

es
se

r
G

en
er

al
Pu

bl
ic

L
ic

en
se

,
an

d
th

e
“G

N
U

G
PL

”
re

fe
rs

to
ve

rs
io

n
3

of
th

e
G

N
U

G
en

er
al

Pu
bl

ic
L

ic
en

se
.

“T
he

L
ib

ra
ry

”
re

fe
rs

to
a

co
ve

r-
ed

w
or

k
go

ve
rn

ed
by

th
is

L
ic

en
-

se
,o

th
er

th
an

an
A

pp
lic

at
io

n
or

a
C

om
bi

ne
d

W
or

k
as

de
fin

ed
be

-
lo

w
.

A
n

“A
pp

lic
at

io
n”

is
an

y
w

or
k

th
at

m
ak

es
us

e
of

an
in

te
rf

ac
e

pr
ov

id
ed

by
th

e
L

ib
ra

ry
,

bu
t

w
hi

ch
is

no
to

th
er

w
is

e
ba

se
d

on
th

e
L

ib
ra

ry
.D

efi
ni

ng
a

su
bc

la
ss

of
a

cl
as

s
de

fin
ed

by
th

e
L

ib
ra

ry
is

de
em

ed
a

m
od

e
of

us
in

g
an

in
-

te
rf

ac
e

pr
ov

id
ed

by
th

e
L

ib
ra

ry
.

A
“C

om
bi

ne
d

W
or

k”
is

a
w

or
k

pr
od

uc
ed

by
co

m
bi

ni
ng

or
lin

-
ki

ng
an

A
pp

lic
at

io
n

w
ith

th
e

L
i-

br
ar

y.
T

he
pa

rt
ic

ul
ar

ve
rs

io
n

of
th

e
L

ib
ra

ry
w

ith
w

hi
ch

th
e

C
om

-
bi

ne
d

W
or

k
w

as
m

ad
e

is
al

so
ca

lle
d

th
e

“L
in

ke
d

V
er

si
on

”.

T
he

“M
in

im
al

C
or

re
sp

on
di

ng
So

ur
ce

”
fo

r
a

C
om

bi
ne

d
W

or
k

m
ea

ns
th

e
C

or
re

sp
on

di
ng

So
ur

-
ce

fo
r

th
e

C
om

bi
ne

d
W

or
k,

ex
-

cl
ud

in
g

an
y

so
ur

ce
co

de
fo

rp
or

-
tio

ns
of

th
e

C
om

bi
ne

d
W

or
k

th
at

,c
on

si
de

re
d

in
is

ol
at

io
n,

ar
e

ba
se

d
on

th
e

A
pp

lic
at

io
n,

an
d

no
to

n
th

e
L

in
ke

d
V

er
si

on
.

T
he

“C
or

re
sp

on
di

ng
A

pp
lic

at
i-

on
C

od
e”

fo
ra

C
om

bi
ne

d
W

or
k

m
ea

ns
th

e
ob

je
ct

co
de

an
d/

or
so

ur
ce

co
de

fo
r

th
e

A
pp

lic
at

i-
on

,
in

cl
ud

in
g

an
y

da
ta

an
d

ut
i-

lit
y

pr
og

ra
m

s
ne

ed
ed

fo
r

re
-

pr
od

uc
in

g
th

e
C

om
bi

ne
d

W
or

k
fr

om
th

e
A

pp
lic

at
io

n,
bu

te
xc

lu
-

di
ng

th
e

Sy
st

em
L

ib
ra

ri
es

of
th

e
C

om
bi

ne
d

W
or

k.
1.

E
xc

ep
tio

n
to

Se
ct

io
n

3
of

th
e

G
N

U
G

PL
.

Y
ou

m
ay

co
nv

ey
a

co
ve

re
d

w
or

k
un

de
r

se
ct

io
ns

3
an

d
4

of
th

is
L

ic
en

se
w

ith
ou

tb
ei

ng
bo

un
d

by
se

ct
io

n
3

of
th

e
G

N
U

G
PL

.
2.

C
on

ve
yi

ng
M

od
ifi

ed
V

er
si

on
s.

If
yo

u
m

od
if

y
a

co
py

of
th

e
L

i-
br

ar
y,

an
d,

in
yo

ur
m

od
ifi

ca
ti-

on
s,

a
fa

ci
lit

y
re

fe
rs

to
a

fu
nc

-
tio

n
or

da
ta

to
be

su
pp

lie
d

by
an

A
pp

lic
at

io
n

th
at

us
es

th
e

fa
ci

lit
y

(o
th

er
th

an
as

an
ar

gu
m

en
t

pa
s-

se
d

w
he

n
th

e
fa

ci
lit

y
is

in
vo

ke
d)

,
th

en
yo

u
m

ay
co

nv
ey

a
co

py
of

th
e

m
od

ifi
ed

ve
rs

io
n:

*
a)

un
de

rt
hi

sL
ic

en
se

,p
ro

vi
de

d
th

at
yo

u
m

ak
e

a
go

od
fa

ith
ef

-
fo

rt
to

en
su

re
th

at
,i

n
th

e
ev

en
t

an
A

pp
lic

at
io

n
do

es
no

t
su

pp
ly

th
e

fu
nc

tio
n

or
da

ta
,t

he
fa

ci
lit

y
st

ill
op

er
at

es
,a

nd
pe

rf
or

m
sw

ha
-

te
ve

rp
ar

to
fi

ts
pu

rp
os

e
re

m
ai

ns
m

ea
ni

ng
fu

l,
or

*
b)

un
de

r
th

e
G

N
U

G
PL

,w
ith

no
ne

of
th

e
ad

-
di

tio
na

l
pe

rm
is

si
on

s
of

th
is

L
i-

ce
ns

e
ap

pl
ic

ab
le

to
th

at
co

py
.

3.
O

bj
ec

t
C

od
e

In
co

rp
or

at
in

g
M

at
er

ia
l

fr
om

L
ib

ra
ry

H
ea

de
r

Fi
le

s.

T
he

ob
je

ct
co

de
fo

rm
of

an
A

pp
-

lic
at

io
n

m
ay

in
co

rp
or

at
e

m
at

er
i-

al
fr

om
a

he
ad

er
fil

e
th

at
is

pa
rt

of
th

e
L

ib
ra

ry
.Y

ou
m

ay
co

nv
ey

su
ch

ob
je

ct
co

de
un

de
rt

er
m

s
of

yo
ur

ch
oi

ce
,p

ro
vi

de
d

th
at

,i
ft

he
in

co
rp

or
at

ed
m

at
er

ia
l

is
no

t
li-

m
ite

d
to

nu
m

er
ic

al
pa

ra
m

et
er

s,
da

ta
st

ru
ct

ur
e

la
yo

ut
s

an
d

ac
-

ce
ss

or
s,

or
sm

al
lm

ac
ro

s,
in

lin
e

fu
nc

tio
ns

an
d

te
m

pl
at

es
(t

en
or

fe
w

er
lin

es
in

le
ng

th
),

yo
u

do
bo

th
of

th
e

fo
llo

w
in

g:



*
a)

G
iv

e
pr

om
in

en
tn

ot
ic

e
w

ith
ea

ch
co

py
of

th
e

ob
je

ct
co

de
th

at
th

e
L

ib
ra

ry
is

us
ed

in
it

an
d

th
at

th
e

L
ib

ra
ry

an
d

its
us

e
ar

e
co

ve
r-

ed
by

th
is

L
ic

en
se

.*
b)

A
cc

om
-

pa
ny

th
e

ob
je

ct
co

de
w

ith
a

co
py

of
th

e
G

N
U

G
PL

an
d

th
is

lic
en

-
se

do
cu

m
en

t.

4.
C

om
bi

ne
d

W
or

ks
.

Y
ou

m
ay

co
nv

ey
a

C
om

bi
-

ne
d

W
or

k
un

de
r

te
rm

s
of

yo
ur

ch
oi

ce
th

at
,

ta
ke

n
to

ge
th

er
,

ef
-

fe
ct

iv
el

y
do

no
t

re
st

ri
ct

m
od

ifi
-

ca
tio

n
of

th
e

po
rt

io
ns

of
th

e
L

i-
br

ar
y

co
nt

ai
ne

d
in

th
e

C
om

bi
-

ne
d

W
or

k
an

d
re

ve
rs

e
en

gi
ne

e-
ri

ng
fo

r
de

bu
gg

in
g

su
ch

m
od

ifi
-

ca
tio

ns
,

if
yo

u
al

so
do

ea
ch

of
th

e
fo

llo
w

in
g:

*
a)

G
iv

e
pr

om
in

en
tn

ot
ic

e
w

ith
ea

ch
co

py
of

th
e

C
om

bi
ne

d
W

or
k

th
at

th
e

L
ib

ra
ry

is
us

ed
in

it
an

d
th

at
th

e
L

ib
ra

ry
an

d
its

us
e

ar
e

co
ve

re
d

by
th

is
L

ic
en

se
.

*
b)

A
cc

om
pa

ny
th

e
C

om
bi

ne
d

W
or

k
w

ith
a

co
py

of
th

e
G

N
U

G
PL

an
d

th
is

lic
en

se
do

cu
m

en
t.

*
c)

Fo
r

a
C

om
bi

ne
d

W
or

k
th

at
di

sp
la

ys
co

py
ri

gh
t

no
tic

es
du

-
ri

ng
ex

ec
ut

io
n,

in
cl

ud
e

th
e

co
-

py
ri

gh
t

no
tic

e
fo

r
th

e
L

ib
ra

ry

am
on

g
th

es
e

no
tic

es
,a

s
w

el
la

s
a

re
fe

re
nc

e
di

re
ct

in
g

th
e

us
er

to
th

e
co

pi
es

of
th

e
G

N
U

G
PL

an
d

th
is

lic
en

se
do

cu
m

en
t.

*
d)

D
o

on
e

of
th

e
fo

llo
w

in
g:

o
0)

C
on

-
ve

y
th

e
M

in
im

al
C

or
re

sp
on

di
ng

So
ur

ce
un

de
r

th
e

te
rm

s
of

th
is

L
ic

en
se

,a
nd

th
e

C
or

re
sp

on
di

ng
A

pp
lic

at
io

n
C

od
e

in
a

fo
rm

su
i-

ta
bl

e
fo

r,
an

d
un

de
r

te
rm

s
th

at
pe

rm
it,

th
e

us
er

to
re

co
m

bi
ne

or
re

lin
k

th
e

A
pp

lic
at

io
n

w
ith

a
m

od
ifi

ed
ve

rs
io

n
of

th
e

L
in

-
ke

d
V

er
si

on
to

pr
od

uc
e

a
m

o-
di

fie
d

C
om

bi
ne

d
W

or
k,

in
th

e
m

an
ne

r
sp

ec
ifi

ed
by

se
ct

io
n

6
of

th
e

G
N

U
G

PL
fo

r
co

nv
ey

-
in

g
C

or
re

sp
on

di
ng

So
ur

ce
.o

1)
U

se
a

su
ita

bl
e

sh
ar

ed
lib

ra
ry

m
e-

ch
an

is
m

fo
r

lin
ki

ng
w

ith
th

e
L

i-
br

ar
y.

A
su

ita
bl

e
m

ec
ha

ni
sm

is
on

e
th

at
(a

)
us

es
at

ru
n

tim
e

a
co

py
of

th
e

L
ib

ra
ry

al
re

ad
y

pr
e-

se
nt

on
th

e
us

er
’s

co
m

pu
te

r
sy

s-
te

m
,

an
d

(b
)

w
ill

op
er

at
e

pr
o-

pe
rl

y
w

ith
a

m
od

ifi
ed

ve
rs

io
n

of
th

e
L

ib
ra

ry
th

at
is

in
te

rf
ac

e-
co

m
pa

tib
le

w
ith

th
e

L
in

ke
d

V
er

-
si

on
.*

e)
Pr

ov
id

e
In

st
al

la
tio

n
In

-
fo

rm
at

io
n,

bu
to

nl
y

if
yo

u
w

ou
ld

ot
he

rw
is

e
be

re
qu

ir
ed

to
pr

ov
id

e
su

ch
in

fo
rm

at
io

n
un

de
r

se
ct

io
n

6
of

th
e

G
N

U
G

PL
,a

nd
on

ly
to

th
e

ex
te

nt
th

at
su

ch
in

fo
rm

at
io

n

is
ne

ce
ss

ar
y

to
in

st
al

l
an

d
ex

e-
cu

te
a

m
od

ifi
ed

ve
rs

io
n

of
th

e
C

om
bi

ne
d

W
or

k
pr

od
uc

ed
by

re
-

co
m

bi
ni

ng
or

re
lin

ki
ng

th
e

A
p-

pl
ic

at
io

n
w

ith
a

m
od

ifi
ed

ve
rs

i-
on

of
th

e
L

in
ke

d
V

er
si

on
.

(I
f

yo
u

us
e

op
tio

n
4d

0,
th

e
In

st
al

la
-

tio
n

In
fo

rm
at

io
n

m
us

ta
cc

om
pa

-
ny

th
e

M
in

im
al

C
or

re
sp

on
di

ng
So

ur
ce

an
d

C
or

re
sp

on
di

ng
A

pp
-

lic
at

io
n

C
od

e.
If

yo
u

us
e

op
tio

n
4d

1,
yo

u
m

us
tp

ro
vi

de
th

e
In

st
al

-
la

tio
n

In
fo

rm
at

io
n

in
th

e
m

an
-

ne
rs

pe
ci

fie
d

by
se

ct
io

n
6

of
th

e
G

N
U

G
PL

fo
rc

on
ve

yi
ng

C
or

re
-

sp
on

di
ng

So
ur

ce
.)

5.
C

om
bi

ne
d

L
ib

ra
ri

es
.

Y
ou

m
ay

pl
ac

e
lib

ra
ry

fa
ci

lit
ie

s
th

at
ar

e
a

w
or

k
ba

se
d

on
th

e
L

i-
br

ar
y

si
de

by
si

de
in

a
si

ng
le

li-
br

ar
y

to
ge

th
er

w
ith

ot
he

r
lib

ra
-

ry
fa

ci
lit

ie
s

th
at

ar
e

no
t

A
pp

li-
ca

tio
ns

an
d

ar
e

no
t

co
ve

re
d

by
th

is
L

ic
en

se
,a

nd
co

nv
ey

su
ch

a
co

m
bi

ne
d

lib
ra

ry
un

de
rt

er
m

s
of

yo
ur

ch
oi

ce
,

if
yo

u
do

bo
th

of
th

e
fo

llo
w

in
g:

*
a)

A
cc

om
pa

ny
th

e
co

m
bi

ne
d

lib
ra

ry
w

ith
a

co
py

of
th

e
sa

m
e

w
or

k
ba

se
d

on
th

e
L

ib
ra

ry
,

un
-

co
m

bi
ne

d
w

ith
an

y
ot

he
r

lib
ra

-

ry
fa

ci
lit

ie
s,

co
nv

ey
ed

un
de

rt
he

te
rm

s
of

th
is

L
ic

en
se

.*
b)

G
iv

e
pr

om
in

en
t

no
tic

e
w

ith
th

e
co

m
-

bi
ne

d
lib

ra
ry

th
at

pa
rt

of
it

is
a

w
or

k
ba

se
d

on
th

e
L

ib
ra

ry
,a

nd
ex

pl
ai

ni
ng

w
he

re
to

fin
d

th
e

ac
-

co
m

pa
ny

in
g

un
co

m
bi

ne
d

fo
rm

of
th

e
sa

m
e

w
or

k.

6.
R

ev
is

ed
V

er
si

on
s

of
th

e
G

N
U

L
es

se
rG

en
er

al
Pu

bl
ic

L
ic

en
se

.

T
he

Fr
ee

So
ft

w
ar

e
Fo

un
da

tio
n

m
ay

pu
bl

is
h

re
vi

se
d

an
d/

or
ne

w
ve

rs
io

ns
of

th
e

G
N

U
L

es
se

r
G

e-
ne

ra
l

Pu
bl

ic
L

ic
en

se
fr

om
tim

e
to

tim
e.

Su
ch

ne
w

ve
rs

io
ns

w
ill

be
si

m
ila

ri
n

sp
ir

it
to

th
e

pr
es

en
t

ve
rs

io
n,

bu
tm

ay
di

ff
er

in
de

ta
il

to
ad

dr
es

s
ne

w
pr

ob
le

m
s

or
co

n-
ce

rn
s.

E
ac

h
ve

rs
io

n
is

gi
ve

n
a

di
st

in
gu

-
is

hi
ng

ve
rs

io
n

nu
m

be
r.

If
th

e
L

i-
br

ar
y

as
yo

u
re

ce
iv

ed
it

sp
ec

ifi
es

th
at

a
ce

rt
ai

n
nu

m
be

re
d

ve
rs

io
n

of
th

e
G

N
U

L
es

se
r

G
en

er
al

Pu
-

bl
ic

L
ic

en
se

“o
r

an
y

la
te

r
ve

rs
i-

on
”

ap
pl

ie
s

to
it,

yo
u

ha
ve

th
e

op
tio

n
of

fo
llo

w
in

g
th

e
te

rm
s

an
d

co
nd

iti
on

s
ei

th
er

of
th

at
pu

-
bl

is
he

d
ve

rs
io

n
or

of
an

y
la

te
r

ve
rs

io
n

pu
bl

is
he

d
by

th
e

Fr
ee

So
ft

w
ar

e
Fo

un
da

tio
n.

If
th

e
L

i-



br
ar

y
as

yo
u

re
ce

iv
ed

it
do

es
no

t
sp

ec
if

y
a

ve
rs

io
n

nu
m

be
r

of
th

e
G

N
U

L
es

se
r

G
en

er
al

Pu
bl

ic
L

i-
ce

ns
e,

yo
u

m
ay

ch
oo

se
an

y
ve

r-
si

on
of

th
e

G
N

U
L

es
se

r
G

en
e-

ra
l

Pu
bl

ic
L

ic
en

se
ev

er
pu

bl
is

-
he

d
by

th
e

Fr
ee

So
ft

w
ar

e
Fo

un
-

da
tio

n.

If
th

e
L

ib
ra

ry
as

yo
u

re
ce

iv
ed

it
sp

ec
ifi

es
th

at
a

pr
ox

y
ca

n
de

-
ci

de
w

he
th

er
fu

tu
re

ve
rs

io
ns

of
th

e
G

N
U

L
es

se
r

G
en

er
al

Pu
bl

ic
L

ic
en

se
sh

al
la

pp
ly

,t
ha

tp
ro

xy
’s

pu
bl

ic
st

at
em

en
t

of
ac

ce
pt

an
ce

of
an

y
ve

rs
io

n
is

pe
rm

an
en

ta
ut

-
ho

ri
za

tio
n

fo
ry

ou
to

ch
oo

se
th

at
ve

rs
io

n
fo

rt
he

L
ib

ra
ry

.


	1 Atom-und Kernstruktur
	1.1 Einleitung
	1.2 Atomstruktur
	1.3 Der Atomkern
	1.4 Klassifikation der Atomkerne
	1.5 Atommasseneinheit
	1.6 Bindungsenergie
	1.7 Stabilität der Kerne
	1.8 Radioaktivität
	1.9 Weiterführende Links (englisch)

	2 Radioaktiver Zerfall
	2.1 Einleitung
	2.2 Zerfallsarten
	2.3 Spontane Spaltung
	2.4 Alpha-Zerfall
	2.5 Beta-Zerfall
	2.6 Gamma-Zerfall
	2.7 Zerfallsschemen
	2.8 Weiterführende Links (englisch)

	3 Das Zerfallsgesetz
	3.1 Einleitung
	3.2 Annahmen
	3.3 Gesetz des radioaktiven Zerfalls
	3.4 Halbwertszeit
	3.5 Beziehung zwischen Zerfallskonstante und Halbwertszeit
	3.6 Einheiten der Radioaktivität
	3.7 Übungen

	4 Einheiten der Strahlungsmessung
	4.1 Einleitung
	4.2 Ein typisches Strahlenexperiment
	4.3 Die Strahlenquelle
	4.4 Ionendosis
	4.5 Energiedosis
	4.6 Gammastrahlenkonstante
	4.7 Abstandsgesetz
	4.8 Externe Links (englisch)

	5 Interaktion von Strahlung mit Materie
	5.1 Einleitung
	5.2 Alpha-Teilchen
	5.3 Beta-Teilchen
	5.4 Gammastrahlung
	5.5 Photoelektrischer Effekt
	5.6 Compton-Effekt
	5.7 Dämpfung von Gamma-Strahlung
	5.8 Strahlenbiologie
	5.9 Links

	6 Dämpfung von Gammastrahlen
	6.1 Einleitung
	6.2 Absorptionsexperiment
	6.3 Einfluss der Kernladungszahl
	6.4 Einfluss der Dichte
	6.5 Einfluss der Dicke
	6.6 Einfluss der Energie der Gamma-Strahlung
	6.7 Mathematisches Modell
	6.8 Halbwertsdicke
	6.9 Beziehung zwischen dem Absorptionskoeffizienten und der Halbwertsdicke
	6.10 Massenabsorptionskoeffizient
	6.11 Fragen
	6.12 Externe Links (englisch)

	7 Gasgefüllte Strahlungsdetektoren
	7.1 Einleitung
	7.2 Gasgefüllte Detektoren
	7.3 Einfluss der angelegten Gleichspannung
	7.4 Ionisationskammer
	7.5 Geigerzähler
	7.6 Externe Links (englisch)

	8 Szintillationszähler
	8.1 Einleitung
	8.2 Szintillierende Materialien
	8.3 Photomultiplier-Röhre
	8.4 Mathematisches Modell
	8.5 Ausgangsspannung
	8.6 Pulshöhenanalyse
	8.7 Szintillationsspektrometer
	8.8 Externe Links (englisch)

	9 Nuklearmedizinische Abbildungssysteme
	9.1 Einleitung
	9.2 Gammakamera
	9.3 Kollimation
	9.4 Emissionstomographie
	9.5 Externe Links (englisch)

	10 Produktion von Radionukliden
	10.1 Einleitung
	10.2 Kernspaltung
	10.3 Kernreaktionen
	10.4 Isotopengenerator
	10.5 Betrieb eines 99m-Tc Generators
	10.6 Weiterführende Links (englisch)

	11 Computer in der Nuklearmedizin
	11.1 Einleitung
	11.2 Binäre Darstellung
	11.3 Entwicklung moderner Computer
	11.4 Hardware
	11.5 Software
	11.6 Digitale Bildverarbeitung
	11.7 Digitale Abbildung
	11.8 Digitale Bildbearbeitung
	11.9 Die Fourier-Transformation - Eine bildliche Abhandlung

	12 Fourier-Methoden
	12.1 Einleitung
	12.2 Periodische Funktionen
	12.3 Räumliche Auflösung
	12.4 Fourier-Reihen
	12.5 Fourier-Spektrum
	12.6 Fourier-Transformation
	12.7 Die Dirac-Delta Funktion
	12.8 Modulationsübertragungsfunktion
	12.9 Filterung des Fourierspektrums
	12.10 Gefilterte Rückprojektion

	13 Entfaltung
	13.1 Einleitung
	13.2 Renographie
	13.3 Ein ideales Renogramm
	13.4 Faltung
	13.5 Entfaltung

	14 Sonographie
	14.1 Schallwellen
	14.2 Ultraschall Scanner
	14.3 Doppler Ultraschall
	14.4 Literatur

	15 Kapitelzusammenfassungen
	15.1 Atom- und Kernstruktur
	15.2 Radioaktiver Zerfall
	15.3 Das Zerfallsgesetz
	15.4 Einheiten der Strahlungsmessung
	15.5 Interaktion von Strahlung mit Materie
	15.6 Dämpfung von Gamma-Strahlen
	15.7 Gasgefüllte Strahlungsdetektoren
	15.8 Szintillationszähler
	15.9 Nuklearmedizinische Abbildungssysteme
	15.10 Produktion von Radionukliden
	15.11 Übungsfragen
	15.12 Multiple Choice (englisch)

	16 Autoren
	Abbildungsverzeichnis
	17 Licenses
	17.1 GNU GENERAL PUBLIC LICENSE
	17.2 GNU Free Documentation License
	17.3 GNU Lesser General Public License


