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D
ie klassisch

e S
kulp

tur g
eh

t von 
d

er G
leich

ung
 aus, d

ort w
o 

M
aterie ist, ist auch

 R
aum

, d
ort 

w
o R

aum
 ist, ist auch

 K
örp

er. 
D

iese G
leich

ung
 h

at sich 
b

esond
ers in d

er anth
rop

om
or- 

p
h

en, fi
g

urativen und 
g

eg
enständ

lich
en S

kulp
tur 

ausg
earb

eitet. R
aum

 b
esteh

t 
g

em
äß

 D
escartes aus d

en  
res extensa, d

en ausg
ed

eh
nten 

D
ing

en
. D

ie m
od

erne Ph
ysik  

h
at sich

 von d
ieser R

aum
d

efi
nition 

entfernt und
 sp

rich
t sog

ar von 
R

aum
zeit-K

ontinuum
 und 

sch
w

arzen, raum
versch

ling
end

en 
Löch

ern
. D

ie Leistung
 d

er S
kulp

tur 
d

er M
od

erne b
esteh

t h
ing

eg
en 

d
arin, d

ie V
ielfalt and

erer 
R

aum
erfah

rung
en w

ie g
esp

ieg
elter 

R
aum

, S
ch

atten, Lich
t, leerer 

R
aum

, virtueller R
aum

, 
V

orstellung
sraum

, sozialer R
aum

 
zu entfalten

. D
iese V

orlesung
 fasst 

d
iese Tend

enzen d
es im

m
ate-

riellen R
aum

es unter d
em

 B
eg

riff 
„N

eg
ativer R

aum
“ zusam

m
en

.

   

C
lassical sculp

ture assum
es th

e 
eq

uation th
at w

h
ere th

ere is 
m

atter th
ere is also sp

ace, w
h

ere 
th

ere is sp
ace th

ere is also b
od

y. 
Th

is eq
uation h

as d
evelop

ed  
and

 b
een reiterated

 b
y 

anth
rop

om
orp

h
ic, fi

g
urative and 

rep
resentational sculp

ture. 
A

ccord
ing

 to D
escartes, sp

ace 
consists of th

e res extensa –
 th

e 
extend

ed
 th

ing
s. M

od
ern p

h
ysics 

h
as m

oved
 p

ast th
is d

efi
nition  

of sp
ace. It sp

eaks of a sp
ace-tim

e 
continuum

, of b
lack, sp

ace 
d

evouring
 h

oles. Th
e ach

ievem
ent 

of m
od

ern sculp
ture on th

e oth
er 

h
and

 consists of unfold
ing

 th
e 

d
iversity of d

ifferent exp
eriences 

of sp
ace into new

 realm
s of th

e 
im

ag
ination, like m

irrored
 sp

ace, 
sh

ad
ow

s, lig
h

t, em
p

ty sp
ace, 

virtual sp
ace, and

 social sp
ace. 

Th
is lecture m

erg
es th

ese 
im

m
aterial tend

encies of sp
ace 

into a concep
t of “N

eg
ative 

S
p

ace”.
 

D
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aum
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 Tod
ay in th

e b
eg

inning
 w

e sp
eak ab

out 
som

eth
ing

 th
at w

e see h
ere all th

e  
tim

e: so called
 “m

ath
em

atical m
od

els 
and

 m
ath

em
atical sculp

tures”. A
s w

e 
said

, it w
ould

 b
e fruitless to refer all  

th
e tim

e to th
e w

ork of O
lafur Eliasson 

and
 th

e w
ork w

h
ich

 is d
one in th

e 
stud

io, b
ecause it is very evid

ent –
 no? 

Even w
h

en I d
on’t m

ention it, it is 
alw

ays on m
y m

ind
 and

 you can m
ake 

th
e relation to th

e ob
jects w

h
ich

 you 
see in th

e sp
ace and

 you see h
is ow

n 
w

ork, you can m
ake th

e relation to  
th

e w
orks in th

e stud
io very easily  

b
y w

h
at I try to d

escrib
e to you, hum

. 
	

S
o, w

h
at you see h

ere is som
e 

m
ath

em
atical m

od
els w

h
ich

 h
ave b

een 
b

uilt –
 ya –

 in th
e end

 of th
e 19

th
 century 

–
 ya –

 in France and
 G

erm
any. Y

a. 
A

nd
 th

at is som
eth

ing
 very interesting

, 
th

at th
ese m

ath
em

atical m
od

els  
look very m

uch
 like artw

orks, ab
stract 

artw
orks 5

0
 years later. S

o it w
as 

around
 187

0
, th

at Felix K
lein, a G

erm
an 

m
ath

em
atician w

h
o w

as at th
at tim

e  
in Erlang

en, th
e found

er of th
e fam

ous 
Erlang

en Prog
ram

, started
 to introd

uce 
m

ath
em

atical m
od

els. W
h

at is th
e 

m
eaning

 of th
is I w

ill d
escrib

e to you 
very soon

. W
h

at kind
 of revolution  

it w
as, w

h
at kind

 of d
iffi

culty it also 
includ

ed
 –

 ya? 
	

Follow
ing

 th
is m

od
el of Erlang

en  
and

 later of G
ötting

en –
 ya –

 it w
as th

e 
French

 m
ath

em
atician Poincaré –

 ya –
 

w
h

o also introd
uced

 m
ath

em
atical 

m
od

els as teach
ing

 m
od

els, –
 no, ya. 

In h
is class –

 ya –
 in m

ath
em

atics. 
	

H
ere you see som

eth
ing

 interesting
: 

O
n th

e rig
h

t sid
e you can see it is a 

B
oyle‘s surface as a w

ire fram
e m

od
el 

–
 ya? In com

p
uter tech

nolog
y w

e sp
eak 

ab
out w

ire fram
e m

od
els. I w

ill exp
lain 

to you later. B
ut you see alread

y th
at  

th
e scientists started

 to m
ake a m

od
el 

of th
e surfaces w

ith
 w

ire, –
 ya. 

	
A

nd
 th

e sam
e you see h

ere, th
is is  

an anonym
ous w

ork. A
nd

 w
h

at you  
see h

ere is a N
aum

 G
ab

o p
iece. O

n th
e 

oth
er sid

e you see a p
laster m

od
el or 

w
ood

 m
od

el –
 ya –

 also an anonym
ous 

w
ork of th

is fam
ous p

-function
. O

n  
th

e oth
er sid

e you see a w
ork w

h
ich  

is very sim
ilar –

 no? 
	

O
r h

ere anoth
er p

icture: G
eorg

es 
V

antong
erloo: C

onstruction of a S
p

h
ere. 

H
e is one of th

e found
ers of th

e  
fam

ous sch
ool of “A

b
straction C

reation”. 
Th

is w
as ab

out 19
3

0
, –

 ya. Th
ese 

p
eop

le h
ave b

een for ab
stract art, –

 ya. 
S

o h
e found

ed
 it tog

eth
er w

ith
 m

any 
p

eop
le: A

b
straction C

reation
. Th

is w
as  

a kind
 of g

eom
etric ab

straction, –
 ya. 

You see h
ere a m

od
el of C

leb
sch

’ 
d

iag
onal –

 ya –
 from

 187
0

 –
 ya. A

g
ain 4

0
, 

5
0

 years earlier d
one in m

ath
em

atics.  
	

H
ere you see a p

icture –
 ya –

 of 
th

e G
eom

etry R
oom

 in G
ötting

en
.  

18
9

3
 –

 ya. A
nd

 th
en you see a p

icture 
from

 around
 19

0
0

 –
 ya –

, from
 th

e 
Institute H

enri Poincaré, –
 no, no? S

o you 
see h

ere p
recisely at th

e end
 of th

e  

19
th

 century w
e h

ad
 th

e follow
ing 

d
eb

ate, ya, ya: “Is it allow
ed

 –
 ya –

 
to m

ake a m
ath

em
atical m

od
el?” Th

is 
d

eb
ate is very im

p
ortant and

 th
ere  

I h
ave to g

ive you som
e references  

to und
erstand

 w
h

at you are d
oing  

h
ere –

 ya –
 in th

e stud
io –

 ya? A
nd

 w
h

at 
is th

e reason w
h

y th
is w

as a strang
e 

revolution
.  

	
B

ecause in m
ath

em
atics for m

any 
d

ecad
es w

h
at you call “A

nsch
auung

”, 
–

 ya –
, also visualization, intuition –

 w
as

com
p

letely forb
id

d
en –

 ya? For exam
p

le: 
O

ne of th
e b

est m
ath

em
aticians of  

th
e 19

th
 century –

 ya, no, so –
 h

e m
ig

h
t 

even b
e th

e b
est –

 h
is nam

e w
as  

Josep
h

 Louis Lag
rang

e, h
e w

rote a b
ook 

in 17
8

8
, –

 ya. It w
as called

 “A
nalytical 

m
ech

anics, ya?” M
ech

anic A
rith

m
etic. 

1
-7

-8
-8

. S
o it w

as th
e tim

e of rom
antics, 

–
 ya? w

h
ich

 is im
p

ortant. In art it w
as 

rom
antics, –

 ya. A
nd

 h
e w

as th
e 

b
est m

ath
em

atician and
 astronom

er of  
h

is tim
e –

 ya. A
nd

 in th
e p

reface h
e 

w
rote: “O

ne” –
 th

e read
er –

 “w
ill not fi

nd 
fi

g
ures in th

is w
ork. Th

e m
eth

od
s th

at  
I exp

ound
 req

uire neith
er construction 

nor g
eom

etrical or m
ech

anical 
arg

um
ents b

ut only alg
eb

raic op
erations 

sub
ject to a reg

ular and
 uniform

 course.”  
	

W
h

at it said
, if you use constructions 

–
 ya –

 if you use m
ech

anical arg
um

ents, 
if you use g

eom
etrical arg

um
ents:  

th
is  is not science –

 no, ya? Th
is is a 

b
ook of science, –

 ya –
 th

is is a b
ook 

of p
h

ysics. It’s nam
ing

 th
e m

ech
anics  

of th
e w

orld
 and

 it is d
one only b

y 

alg
eb

raic op
erations. Th

is is th
e 

b
eg

inning
 of w

h
at w

e tod
ay call “D

ig
ital 

Ph
ilosop

h
y”. Y

a. Y
a. You exp

lain th
e 

w
orld

 only b
y th

e relation of num
b

ers, 
–

 ya? A
nd

 h
e exp

ressed
 very h

eavy 
th

e conviction of th
is tim

e th
at  

only m
ath

em
atical rationalization could 

exp
lain th

e w
orld

 correctly, –
 ya. 

	
S

o H
eg

el, at th
e sam

e m
om

ent, w
h

en 
h

e w
rote h

is „Ph
enom

enolog
y of  

th
e M

ind
“, –

 ya? –
 at th

e sam
e tim

e –
 ya 

–
 around

 18
0

0
, h

e calls th
is “Th

e 
C

onstruction of th
e A

b
solute”, –

 ya. Th
is 

is very im
p

ortant to und
erstand

 w
h

at 
you d

o h
ere and

 w
h

at is b
eh

ind
 our 

th
eory of N

eg
ative S

p
ace, of A

b
solute 

S
p

ace. Th
erefore w

e h
ave to g

o  
b

ack 2
0

0
 years to und

erstand
 w

h
at 

h
ap

p
ened

. Lag
rang

e –
 ya? –

 h
ad 

follow
ed

 th
e id

eas of anoth
er fam

ous 
m

ath
em

atician, –
 ya. 

	
Th

is w
as Leonh

ard
 Euler. H

e w
as  

th
e p

resid
ent of th

e B
erlin A

cad
em

y, 
–

 ya –
 w

h
ere h

e w
orked

 until 17
8

6
, –

 ya 
–

 and
 h

e w
rote also b

ooks like “Th
eory 

of th
e A

nalytical Function” and
 “Th

eory  
of Functional C

alculus” –
 no? A

nd 
h

e also, –
 ya –

 said
 only alg

eb
raic tools 

and
 op

erations, –
 ya, ya, only a 

m
ath

em
atical form

 –
 ya –

 can g
ive th

e 
truth

 ab
out th

e w
orld

. S
o w

h
en w

e  
w

ant to und
erstand

 h
ow

 th
e h

eaven 
functions, th

e m
ovem

ent of th
e  

p
lanets et cetera, w

e d
on’t w

ant th
ese 

d
raw

ing
s of ellip

soid
s th

at w
e h

ave 
seen –

 ya, ya –
 b

y oth
ers. Th

is stup
id 

visual arg
um

ents w
e d

on’t accep
t, –

 ya. 

ya
 –

 c
an

 u
nd

er
st

an
d

 t
h

e 
w

or
ld

.”
 O

n 
th

e 
ot

h
er

 s
id

e 
–

 y
a 

–
 w

e 
h

ad
 H

eg
el

, –
 y

a,
 y

a.
 

H
e 

w
ro

te
 in

 h
is

 “
Ph

en
om

en
ol

og
y 

of
 

M
in

d
”:

 I
t 

is
 N

O
T 

th
e 

co
nt

em
p

la
ti

ng
’s

 
A

b
so

lu
te

, i
t 

is
 n

ot
 t

h
e 

fe
el

in
g

, i
t 

is
  

no
t 

em
ot

io
n,

 it
 is

 n
ot

 in
tu

it
io

n 
–

 y
a.

 O
nl

y 
w

or
ki

ng
 w

it
h

 c
on

ce
p

ts
 –

 y
a 

–
 w

e 
ca

n 
g

ai
n 

th
e 

re
al

it
y 

of
 t

h
e 

A
b

so
lu

te
.”

  
	

S
o 

al
re

ad
y 

ar
ou

nd
 1

8
0

0
 w

e 
h

av
e 

 
2

 s
ch

oo
ls

, –
 y

a?
 T

h
e 

on
e 

is
 t

h
e 

ro
m

an
ti

c 
sc

h
oo

l w
h

ic
h

 c
on

ti
nu

es
 u

p
 t

od
ay

  
to

 J
os

ep
h

 B
eu

ys
 a

nd
 a

ll 
th

os
e 

p
eo

p
le

,  
–

 y
a?

 T
h

e 
sc

h
oo

l o
f 

A
ns

ch
au

un
g

. A
nd

 
on

 t
h

e 
ot

h
er

 s
id

e 
w

e 
h

av
e 

th
e 

sc
h

oo
l  

of
 H

eg
el

 a
nd

 K
an

t,
 t

h
e 

sc
h

oo
l o

f 
co

nc
ep

ts
 a

nd
 a

lg
eb

ra
ic

 o
p

er
at

io
ns

 a
nd

 
th

ey
 g

o 
b

ac
k 

to
 m

at
h

em
at

ic
s.

 T
h

er
ef

or
e 

“m
at

h
em

at
ic

al
 o

b
je

ct
s”

 in
 a

rt
 a

re
  

a 
re

vo
lu

ti
on

. (
TB

C
) 

O
nl

y 
m

at
h

em
at

ic
al

 f
or

m
ul

a 
w

e 
ac

ce
p

t.
 

Th
en

 la
te

r 
ca

m
e 

G
au

ss
 a

nd
 t

h
en

 la
te

r 
ca

m
e 

B
er

nh
ar

d
 R

ie
m

an
n

.  
	

A
nd

 n
ow

 c
om

es
 t

h
e 

p
oi

nt
: 

B
er

nh
ar

d 
R

ie
m

an
n 

sa
id

 “
O

ka
y,

 w
h

en
 w

e 
h

av
e 

 
ju

st
 a

 m
at

h
em

at
ic

al
 f

or
m

ul
at

io
n 

 
of

 s
p

ac
e,

 g
oi

ng
 b

ey
on

d
 “

A
ns

ch
au

un
g

”,
 

g
oi

ng
 b

ey
on

d
 v

is
ua

liz
at

io
n,

 g
oi

ng
 

b
ey

on
d

 in
tu

it
io

n
. T

h
en

 I
 c

an
 m

ak
e 

an
ot

h
er

 m
at

h
em

at
ic

al
 m

od
el

  
of

 t
h

e 
w

or
ld

 w
h

ic
h

 is
 e

ve
n 

m
or

e 
d

im
en

si
on

al
, –

 n
o?

” 
S

o 
w

h
en

 w
e 

sp
ea

k 
to

d
ay

 o
f 

m
or

e 
d

im
en

si
on

al
 s

p
ac

e,
  

of
 n

-d
im

en
si

on
al

 s
p

ac
e,

 o
f 

se
ve

ra
l 

d
im

en
si

on
s,

 t
h

is
 is

 a
 p

ro
d

uc
t 

of
 

 t
h

is
 r

ev
ol

ut
io

n 
ar

ou
nd

 1
8

0
0

, –
 y

a,
 t

h
at

 
p

eo
p

le
 s

ai
d

: 
S

p
ac

e 
g

oe
s 

b
ey

on
d 

“A
ns

ch
au

un
g

”.
 S

o,
 I

 d
on

’t
 s

ay
 t

h
at

 t
h

es
e 

p
eo

p
le

 a
re

 r
ig

h
t.

 B
ut

 o
nl

y 
to

 g
iv

e 
yo

u 
 

an
 in

tr
od

uc
ti

on
 o

f 
th

e 
h

is
to

ry
 o

f 
id

ea
s 

an
d

 w
h

y 
th

es
e 

id
ea

s 
ar

e 
so

 im
p

or
ta

nt
.  

	
Yo

u 
se

e 
al

re
ad

y 
ar

ou
nd

 1
8

0
0

 s
ta

rt
ed

 
th

e 
id

ea
 t

h
at

 t
h

e 
co

nc
ep

tu
al

 s
p

ac
e 

 
g

oe
s 

b
ey

on
d

 v
is

ua
liz

at
io

n,
 g

oe
s 

b
ey

on
d 

“A
ns

ch
au

un
g

”.
 T

h
at

 w
e 

h
av

e 
to

 d
ev

el
op

 
to

ol
s,

 m
at

h
em

at
ic

al
 t

oo
ls

 w
h

ic
h 

 
ca

n 
d

es
cr

ib
e 

an
d

 s
ke

tc
h

 a
 s

p
ac

e 
an

d 
ex

p
er

ie
nc

e 
of

 s
p

ac
e 

w
h

ic
h

 g
oe

s 
b

ey
on

d 
ou

r 
ey

es
, –

 n
o?

 A
nd

 t
h

er
ef

or
e 

su
d

d
en

ly
 

p
eo

p
le

 li
ke

 R
ie

m
an

n 
an

d
 o

th
er

s 
 

co
ul

d
 d

es
cr

ib
e 

–
 y

a,
 y

a 
–

 n
-d

im
en

si
on

al
 

sp
ac

e,
 –

 y
a 

–
 A

nd
 t

h
ei

r 
id

ea
 o

f 
4

th
 

d
im

en
si

on
 w

h
ic

h
 is

 s
o 

im
p

or
ta

nt
 f

or
 

Ei
ns

te
in

, –
 y

a?
 –

, c
ou

ld
 n

ot
 h

av
e 

b
ee

n 
d

ev
el

op
ed

 1
0

0
 y

ea
rs

 la
te

r 
w

it
h

ou
t 

 
th

es
e 

p
eo

p
le

, –
 n

o?
 

	
 

A
ll 

w
h

at
 t

h
es

e 
m

at
h

em
at

ic
ia

ns
 s

ai
d

,  
th

at
 w

e 
ca

n 
ex

p
la

in
 t

h
e 

w
or

ld
 b

y 
p

ur
e 

al
g

eb
ra

ic
 o

p
er

at
io

ns
 t

h
at

 m
ad

e 
 

it
 p

os
si

b
le

 t
h

at
 la

te
r 

Ei
ns

te
in

 c
ou

ld
 

d
ev

el
op

 h
is

 t
h

eo
ri

es
 o

f 
re

la
ti

vi
ty

, –
 n

o?
 

B
ec

au
se

 h
e 

d
ev

el
op

ed
 a

 t
h

eo
ry

 o
f 

 
th

e 
m

ot
io

n 
–

 y
a 

–
 o

f 
th

e 
p

la
ne

ts
, o

f 
th

e 
g

ra
vi

ty
, w

h
ic

h
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