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Abstract. Radial trivialization from the poles gives a map from the space of
equivalence classes of connections in a G-bundle over S? to the space of loops QG.
The map is a homotopy equivalence, and if the equivalence class [w] is mapped
to the loop 7, then v together with a map f: 52 — g into the Lie algebra give
a complete description of [w]. The Yang-Mills functional taken at [w] corresponds
to the sum of the energy of 4 and a certain norm of f. In particular, the moduli
space of instantons is the same as the space of homomorphisms 5! — G.

There is a similar description of connections in a G-bundle over an arbitrary
Riemann surface, but so far not of the Yang-Mills functional and the moduli space.
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1. Instantons on the Sphere

Consider the two dimensional unit sphere
§? = {(z,9,2) €R® | 2? + 4% +2* =1}

Denote (0,0,1) by oo (the North Pole), (0,0,-1) by 0 (the South Pole), the comple-
ment of 0 by Uso, the complement of oo by Uy, the part of S? where z > 0 by Do,
(the northern hemisphere) and the part of S? where z < 0 by Dy (the southern
hemisphere). Finally let € [0,7] and 6 € [0,2n] be spherical coordinates on SZ.

Let G be a compact Lie group with Lie algebra g and let P be a principal G-
bundle over S? with a connection w. Choose a base point pe in the fiber over oco.

By lifting the curves t — (t,8) for 8 € [0,27] to horizontal curves in P starting
at Poo, We get a section 0, in P over Uy, and by lifting the curves t — (7 —1,6) to
horizontal curves in P starting at some point pg in the fiber over 0, we get a section
oo in P over Uy. We say that o9 and 0, are obtained by radial trivialization from
the poles. Henceforth 7 denotes either 0 or oo.

(1.1) LEMMA. The sections 0¢ and 0, in P are smooth.

PROOF: Use the connection on P to combine the metric on S? and the biinvariant
metric on G to give a metric on P. Obviously a horizontal lift of a geodesic in 52
gives a geodesic in P. Hence o, = exppor;! o exp;,l, where 7, is the projection
from the horizontal space in P to T'S? and exp, is the exponential map from TM
to M. []

The transition function v: Uy N Uy — G is defined by
(1.2) 00 = OooY-

As the curve t — 0,(t,8) is horizontal, t — ~v(t,6) is constant for all 8, hence v
can be regarded as a smooth map v: S' — G, i.e. as an element of LG.

As py is arbitrary, oy and hence v is only determined up to multiplication by an
element of G, but we have a well-defined element of LG/G = QG. Alternatively

we can put po = tlim Ooo(t,0).
—
We put

(1.3) wj = a3(w) € ' (Eyly, ) = €= (A'(U;,9))
where Ey = P x¢g 8.
(1.4) LEMMA. The loop v and the forms wy, weo are gauge invariant.

PROOF: Let g be a based gauge transformation, i.e. an automorphism g: P — P
with ¢(Peo) = Poo- Then 7; = ¢~! 0 0; is the section induced by the gauge
transformed connection & = ¢*(w). We can write 3; = 0,g;, then go = 7719507,

G0 = 0090 = (0o )(Y ' goo7) = Toofoo = TooY
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and

5; =53(@) = (97" 00;)"(¢"(w)) = 0jg7V " (W) = }(w) =w;. [

The curve t — 0(t,0) is horizontal, hence wy(0) = weo(0o0) =0 and w; = f;d6.
As fo = 7 fooy + 7719, we can put

(1.5) f = fo — cos’ (g) Ty =4 (foo + sin® (g) 7’7“) 7,

and obtain a well-defined map f: $? — g.
As wy has zero d¢ component, [wy,wp] = 0, so the curvature R has on U the
local expression

RY = dwy = 0{00(1 A df

and

0fo _ OF _ o (®Ysin (&) vty = O _ L1y
9~ Bp cos(z)sm(?)*y 7—&P 2sm(<p)'y v

The Yang-Mills functional of the connection w is given by

YM(w) = %/32 IR = %/5, (xR*,*R¥) d,

where * is the Hodge star operator, d2 = sin(¢)dy A d8 is the standard volume
form on S? a.nd the bracket is the inner product on the Lie algebra g. We have
*(dp A df) = so

2

sin cp )
Ofo _1 sin(¢p) dyp df

M) = 1/2"/1r Oy sin(yp)
/2”/” <— - lsm("””’_l% % - %Sin(¢)7'17'> o) dy df
_/2"/" sin(p) dp 2sin(<p)d<pd0
__/2”/”<a Y 7>d<,9d0

2w pm
+—/O “77 1” sin(p) de dé.

8

We have

b Of 1 1 2n 1
[T (L) o= [ pnly an=s
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and

2w o x 2 :
/0/ “7_171”2 sin(cp)dcpdaz/ Sin(tp)(hp/(; ”7—17:”2 do
0 0

2
= 2/ lr+/II" e
0

= 8r€(7),

2
where £() is the energy of the loop v. Finally f;’ffo’r ‘ ﬁ;)-g‘%” sin(y) dp d6 is
a norm || - || on the vector space {f € C*°(S%,g) | f(0) = f(co) = 0}. If we let H

be the completion, then we have proved

(1.6) THEOREM. Let C be the space of connections, Gy the group of based gauge
transformations and B = C /Gy the orbit space, then the map w — (v, f) induces
an injection

B—s QG xH

and

IM(w) = ZIfII* + 7E().

The image of B is not a product of QG and a subspace of H, but consists of pairs
(7, f) such that fo and fo defined by (1,5) are smooth on Uy and Uy, respectively.
Especially, f is smooth outside {0, c0}.

We could replace (1.5) with

(1.7) ©=wo—h(p)y 'Y dd = v (weo + R(@)Y Y ) 7,

where h(y) is a smooth function, which is 0 in a neighbourhood of 7 and 1 in a
neighbourhood of 0. Then & is a smooth one form on $? with values in g and
with o( 5%) = 0 at all points. Conversely, given v € G and such a one form w,
then (1.7) gives a pair wy, weo, which in turn defines a connection in the bundle
defined by 4. L.e. we have

(1.8) THEOREM. The map B — QG is a trivial vector bundle.
But we do not have the nice formula for the Yang-Mills functional, because if

we try to use (1.7) in the calculation, then the mixed term [(d@,h'y~1v') does
not vanish.

2. Holomorphic trivialization

If G¢ is the complexification of G and LG¢ is the space of free smooth loops
in G¢, then QG = LG¢/L*G¢, where L*Gc is the space of loops which is the
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boundary value of a holomorphic map D — G¢ and D is the unit disk in C, see [2].
We can use this description of QG to get a different map C — QG.

Using stereographic projection, we identify $? with C U {co}. Then U, corre-
sponds to C, Dy corresponds to the unit disk, and the meaning of 0 and oo are
unchanged. - - - -

The connection w on P mduces a holomorphic structure on 1 the complexxﬁed
bundle P¢ = P x¢g Gg, see [1], and the base point py, in P is also a base point in
Pc. We still let 04, be obtained by radial trivialization from the North Pole, but
now oy shall be a holomorphic section over Dy (it means that oo is smooth on D
and holomorphic on Dy). As before v € LG¢ is defined by 09 = 07, and clearly
v is well-defined up to multiplication with an element of L¥G¢, i.e. we have a.
well-defiried element [y] € LG¢/LtGc = QG.

Let 7y denote the section over Dy and 7 the loop in G obtained by radial
trivialization. We want to find a holomorphic section of Pc over Dy. Such a
section has the form yg, where ¢g: D, — G¢, and then v = Jg.

In the trivialization defined by the section @y, the covariant derivative induced

by wis V = d + fo df. We have z = cot(£)e, so

dz=d (cot (%)) e'? + cot (523) ie?de,

and .
! i9 -i6
- - dz —
dé Zeot (2) (edz— e "dz) = 2T 'z(z zdz).
If g: Dy — Gg, then ogg: Dy — Pg¢ is holomorphic if and only if
) 1z _
() ‘5 + 3t fes =0

In general we have [y] # [¥] because equality holds if and only if ¢|,, € LTG¢ ’
and this need not be the case. Choose for example v = 1 and f(z) = 4¢|z|*ZA on
Dy with A € g, then (*) becomes

g~! % — 22797 'Ag = 0.

A solution is g(z) = exp(2224), but g(e'*) = exp(e ™% A) so g|s: ¢ LT Gec.
But, if w is an instanton, then f = 0 and v = exp(fA) for some A € g, hence

_ 2 (PN ~1.1 _ |2|?
fo=f+cos (2)7 Y EITRE
So (*) becomes
dg ¢ =
g a.. 2 +| I 29 g

and g(z) = exp(—%log(l + |2[*)A) is a solution. As g(e*?) = exp (__..8_“"2 ZA)’
g€ L*Ge and [y] = [3q) = ).
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3. The General Case

The process described in §2 makes sense on any closed Riemann surface X.
Choose a point £o, on X and a local parameter around z.,. We shall write the
local parameter as 27!, thus 2 is a holomorphic map from a neighbourhood of z
to a neighbourhood of oo in the Riemann sphere. We may assume that 2(zs) = oo,
and that z is an isomorphism between a neighbourhood U, of z, and the region
|z| > 7 on the Riemann sphere. The standard circle S! can then be identified
with the circle |z| = 1 around zo on X. We denote the part of X where |z]| > 1

by X0, and the complement of the region where |z| > 1 by Xo. Thus
XoNX, =St

The space of smooth loops 7: §' — G¢, which is the boundary value of a holo-
morphic map X¢ — G¢, is denoted L}Gc. Both QG = LG¢/L*Gc and the
quotient GrX = LG¢/L% G¢ are subvarieties of an infinite dimensional Grass-
mannian Gr, see [2]. '

Let P be a principal G-bundle over X with a connection w and choose a base
point p in the fiber over z,. Let 8 € [0,27] and r € (—;—, oo] be polar coordinates
on Uy and lift the curves ¢t — (},6), with ¢ € [0,1] and 6 € [0, 27], to horizontal
curves in P starting at p,. As for S2, we get a smooth section oo, in P over X oo

Let 0o be a holomorphic section in the complexified bundle Pc over X,. The
transition function v: S! — G¢ is defined by

(31) 0'0|51 = Uoo'gl Y-

__As the section 0y is only determined up to multiplication by a holornorphic map
Xo — Gc, the loop « is only determined up to multiplication by an element of
L}Gc, but we have a well-defined element [y] € LG¢/LLGe = GrX. We put

w; = o‘;(w)

Not any triple (7,wo,ws0) can be obtained this way. At least we must have
wg € C*® (Al’o(fo,gc)) and Wee = foodf with foo: Xoo — g. Given such a

triple let us try to construct a G-bundle with a connection.
Using the connection wy on Xy x G¢, we cxtend v by radial trivialization from
S1 and obtain a smooth map 5: Xy N Uy, — Gc¢, which satisfies

1 07 3} ~
(3.2) 5y l-a—z = wy (0—7') and Ylg1 = 7.

We can now use 7 as the transition functxon in a smooth Gc-bundle Pc. Next
we must extend w,, to a one form W, = fc,o df with foo Us — 8, such that

wo = q_la}oo?)" + 7_1 ﬁ
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In view of (3.2) this is equivalent to

a _ e—1~ a ~ ~-]a;7
o (55) =75 (5) 74T G0

A Y\ -, 07.,_1
foo = Woo (3_9> ’7‘*)0 (89> 80 .

We can get such an extension if and only if we at S! have that

(3.3) " feo = Weo (%) 27 (;) 7+ gg'”‘l to all orders.

If (3.3) is satisfied, then we get a conncction on Pc. Finally, as ws has values in
g we have a G-structure over X o. And over X, the complex structure together
with the connection give a G-structure. So all in all we get a G-bundle with a
connection.

Furthermore, given (7, wp) such that the right-hand side of (3.3) lies in g at S?,
then by [3] we can find w, satisfying (3.3), and we, can be chosen such that it
depends continuously on (y,wyp). Let

2p(X oo, ) = {@ € ' (Koo, 0) | @ (&) =0},
K = {(7,wo,ws0) € LGe x Q'° (X0, g¢) X Qg (X0, 8) I (3.3) is satiesfied }

and
~ 9\~ 37»« 1 1
YWwo (00)7 +39 €gons ;.

— {(7,0.:0) € LG¢ X Qe (Tn, gc)
We let C denote the space of conncctions, Gy the group of based gauge transfor-
mations and B the orbit space C/Gy.
The group L% G¢ acts on £ (and K) by (v,wo)g = (79,9
we have well defined maps

or

“luog + ¢~ dg), and

B —— K/LLGc

!

L/LEGe

l .

Gr¥.
The map IC/L}GC — L’/L'}'}Gc is an affine bundle, and the vector space of
translations is in each fiber

{woo € wa(foo, g9) ' we, vanishes to all orders on S? } .
Likewise £L/L}TGec — Gr¥ is an affine bundle with fiber
{0 € 1(Ko,5) | w0 € 7' g7~ 74" on 51}

Hence we have
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(3.4) THEOREM. The map B — GrX is a homotopy equivalence.

It is already known that Map(X, BG) is homotopy equivalent to both B, see [1},
and GrX, see [2]. We have now shown the third homotopy equivalence directly.

It would be nice if one could get a theorem like (1.6) for a general Riemann
surface. In §2 we saw that the map we get by radial trivialization is different from
the map given by holomorphic trivialization, so perhaps theorem (1.6) is too much
to ask for. But the two maps agree on on the moduli space of instantons, so we
could look for a function F: GrX — R, such that the moduli space of instantons
is mapped bijectively to the critical points of F.

The energy-function on G is the restriction of a function defined on all of Gr, .
see [2], so the restriction to Gr¥X could be a candidate for F. :
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Vedr. tekst nr. 55/82 se ogsd tekst nr. 62/83.

56/82 "EN.-- TO -~ MANGE" -
En undersggelse af matematisk gkologi.
Projektrapport af: Troels Lange.
Vejleder: Anders Madsen.

57/83 "ASPECT EKSPERIMENTET"- .
Skjulte variable i kvantemekanikken?
Projektrapport af: Tom Juul Andersen.
Vejleder: Peder Voetmann Christiansen.
Nr. 57 er udgiet.

58/83 "MATEMATISKE VANDRINGER" - Modelbetragtnin—
ger over spredning af dyr mellem sméblotoper
i agerlandet.
Projektrapport af: Per Hammershgj Jensen og
Lene Vagn Rasmussen.
Vejleder: Jgrgen Larsen.

59/83"THE METHODOLOGY OF ENERGY PLANNING".
ENERGY SERIES NO. 7.
Af: Bent Sgrensen.

60/83 "MATEMATISK MODEKSPERTISE"- et eksempel.
Projektrapport af: Erik O. Gade, J¢rgen Kar—
rebak og Preben Ngrregaard.

Vejleder: Anders Madsen.

61/83 "FYSIKS IDECLOGISKE FUNKITION, SOM ET EKSEMPEL
PA EN NATURVIDENSKAB - HISTORISK SET".
Projektrapport af: Annette Post Nielsen.
Vejledere: Jens Hgyrup, Jens Hpjgaard Jensen
og Jgrgen Vogelius.

62/83 "MATEMATISKE MODELLER" - Litteratur pd Roskilde
Universitetsbibliotek.
En biografi 2. rev. udgave.
Af: Else Hgyrup.

63/83 "GREATING ENERGY FUIURES:A SHORT GUIDE TO ENER-
GY P .
ENERGY SERIES No. 8.
Af: David Crossley og Bent Sgrensen.

64/83 "VON MATEMATIK UND KRIEG".
Af: Berhelm Booss og Jens Hgyrup.

65/83 "ANVENDT MATEMATIK - TEORI ELIER PRAKSIS".
Projektrapport af: Per Hedegird Andersen, Kir-
sten Habekost, Carsten Holst-Jensen, Annelise
von Moos, Else Marie Pedersen og Erling Mpller
Pedersen. .
Vejledere: Bernhelm Booss og Klaus Griinbaum.

66/83 "MATEMATISKE MODELLER FOR PERIODISK SELEKTION
I ESCHERICHIA COLI".
Projektrapport af: Hanne Lisbet Andersen, Ole
Richard Jensen og Klavs Frisdahl.
Vejledere: Jorgen lLarsen og Anders Hede Madsen.

67/83 "ELEPSOILE METOIEN -~ EN NY METODE TIL LINEER
PROGRAMMERING? "
Projektrapport af: Lone Biilmann og Lars Boye.
Veileder: Mogens Brun Heefelt.

68/83 "STOKASTISKE MOCELIER I POPULATTONSGENETIK"
= til kritikken af teoriladede modeller.
Projektrapport af: Lise Odgird Gade, Susanne
Hansen, Michael Hviid og Frank Mplgird Olsen.
Vejleder: J¢rgen Larsen.



69/83 "ELEVFORUDSEININGER I FYSIK"
- en test i 1l.g med kammentarer.

Af: Albert C. Paulsen.

"mecs - OG FORMIDLINGSPROBLEMER I MATEMATIK
PA VOKSENUNDERVISNINCSNIVEAU",

Projektrapport af: Hanne Lisbet Andersen, Tor-
ben J. Andreasen, Svend Age Houmann, Helle Gle—
rup Jensen, Keld Fl. Nielsen, Lene Vagn Ras-
missen.,

Wejleder: Klaus Grimbaum og Anders Hede Madsen.

70/83

71/83 "PIGER OG FYSIK"
- et problem og en udfordring for skolen?
Af: Karin Beyer, Sussanng Blegaa, Birthe Olsen,
Jette Reich og Mette Vedelsby.

72/83 "VERDEN IFALGE PEIRCE" - to metafysiske essays,
cm og af C.S Peirce.
Af: Peder Voetmann Christiansen.

73/83 ""EN ENERGIANALYSE AF LANDBRUG"
- gkologisk contra traditionelt.
ENERGY SERIES NO. 9
Specialeopgave i fysik af: Bent Hove Jensen,
Vejleder: Bent Sgrensen.

83/84 "ON THE QUANTIFICATION OF SECURITY":
PEACE RESEARCH SERIES NO. I
Af: Bent Sgrensen
nr. 83 er p.t. udgdet

84/84 "NOGLE ARTIKIER OM MATEMATIK, FYSIK OG ALMENDANNELSE".
Af: Jens Hgjgaard Jensen, Mogens Niss m. fl.

85/84 "CENTRIFUGALRECULATORER OG MATEMATIK".
Specialerapport af: Per Hedegdrd Andersen, Carsten Holst-
Jensen, Else Marie Pedersen og Erling Mgller Pedersen.
Vejleder: Stig Andur Pedersen.

"SECURITY IMPLICATIONS OF ALTERNATIVE DEFENSE OPTIONS
FOPR. WESTERN EUROPE".

PEACE RESEARCH SERIES NO. 2

Af: Bent Sgrensen.

86/84

87/84 "A SIMPLE MODEL OF AC HOPPING CONDUCTIVITY IN DISORDERED
SOLIDS".
Af: Jeppe C. Dyre.

88/84 "RISE, FALL AND RESURRECTION OF INFINITESIMALS",
Af: Detlef Laugwitz.

89/84 "FJERNVARMEOPTIMERING".
Af: Bjarne Lillethorup og Jacob Mgrch Pedersen.

74/84 "MINIATURISERING AF MIKROELEKTRONIK" - om vi-
denskabeliggjort teknologi og nytten af at lzre
fysik.

Projektrapport af: Bodil Harder og Linda Szko-
tak Jensen.

Vejledere: Jens Hpjgaard Jensen og Bent C. Jgrgensen,

75/84 "MATEMATTKUNDERVISNINGEN I FREMTIDENS GYMNASIUM"
- Case: Linexr programmering.
Projektrapport af: Morten Blomhgj, Klavs Frisdahl
og Frank Mglgaard Olsen.
Vejledere: Mogens Brun Heefelt og Jens Bjgrneboe.

76/84 "KERNEKRAFT I DANMARK?" - Et hgringssvar indkaldt
af miljgministeriet, med kritik af miljgstyrelsens
rapporter af 15. marts 1984.

ENERGY SERIES No. lo
Af: Niels Boye Olsen og Bent Sgrensen.

77/84 "POLITISKE INLEKS - FUP ELLER FAKTA?"
Opinionsundersggelser belyst ved statistiske
modeller.

Projektrapport af: Svend Age Boumann, Keld Nielsen
og Susanmne Stender,
Vejledere: Jgrgen Larsen og Jens Bjgrmeboe.

78/84 "JEVNSTRAMSLEININGSEVNE OG GITTERSTRUKTUT I
AMORFT GERMANIUM”.
Specialrapport af: Hans Hedal, Frank C. Ludvigsen
og Finn C. Physant,
Vejleder: Niels Boye Olsen.

79/84 "MATEMATIK OG ALMENDANNEISE".
Projektrapport af: Henrik Coster, Mikael Wenner-
berg Johansen, Povl Kattler, Birgitte Lydholm
og Morten Overgaard Nielsen.
Vejleder: Bermmhelm Booss.

80/84 "KURSUSMATERIALE TIL MATEMATIK B".
Af: Mogens Brun Heefelt.

81/84 "FREKVENSAFHENGIG LEININGSEWNE I AMORFT GERMANIUM".

Specialerapport af: Jgrgen Wind Petersen og Jan
Christensen.
Vejleder: Niels Boye Olsen.

82/84 "MATEMATIK - OG FYSIKUNDERVISNINGEN I DET AUTO ~
MATISEREDE SAMFUND".
Rapport fra et seminar afholdt i Hvidovre
25~-27 april 1983.
Red.: Jens Hgjgaard Jensen, Bent C. Jprgensen
og Mogens Niss.

90/84 "ENERGI I 1.G - EN TEORI FOR TILRETTELAGGELSE".
Af: Albert Chr. Paulsen.

91/85 "KVANTETEORI FOR GYMNASIET".

1. Larervejledning

Projektrapport af: Biger Iundgren, Hemning Sten Hansen
og John Johansson.

Vejleder: Torsten Meyer.

92/85 "KVANTETEORI FOR GYMNASIET".
2. Materiale
Projektrapport af: Biger Lundgren, Henning Sten Hansen
og John Johansson.
Vejleder: Torsten Meyer.

93/85 "THE SEMIOTICS OF QUANTUM - NON - LOCALITY".
Af: Peder Voetmann Christiansen.

94/85 "TREENIGHEDEN BOURBAKI - generalen, matematikeren
og &nden".
Projektrapport af: Morten Blomhgj, Klavs Frisdahl
og Frank M. Olsen.
Vejleder: Mogens Niss. . |

95/85 "AN ALTERNATIV DEFENSE PIAN FOR WESTERN EUK)PE"
PEACE RESEARCH SERIES NO. 3
Af: Bent Sgrensen

96,/85"ASPEKTER VED KRAFTVARMEFORSYNING".
Af: Bjame Lilletorup.
Vejleder: Bent Sgrensen.

97/85 "ON THE PHYSICS OF A.C. HOPPING OONDUCTIVITY".
Af: Jeppe C. Dyre.

98/85 "VALGMULIGHEDER I INFORMATIONSALDEREN".
Af: Bent Sgrensen.

99/85 "Der er langt fra Q til R".
Projektrapport af: Niels Jgrgensen og Mikael Klintorp.
Vejleder: Stig Andur Pedersen.

100/85 "TALSYSTEMETS OPBYGNING".
Af: Mogens Niss.

101/85 "EXTENIED MOMENTUM THEORY FOR WINDMILLS IN

102/85 OPSTILLING OG ANALYSE AF MATEMATISKE MODELLER, BELYST
VED MODELLER OVER KZERS FODEROPTACEISE OG - OMSETNING”.
ProYektrapport af: Lis Eilertzen, Kirsten Habekost, Lill Rgn
og Susanne Stender.
Vejleder: Klaus Griinbaum.




103/85"¢DSLE KOLDKRIGERE OG VIDENSKABENS LYSE IDEER":—— -
Projektrapport af: Niels Ole Dam og Kurt Jensen.
Vejleder: Bent Sgrensen.

104/85 "ANATLOGREGNEMASKINEN OG LORENZLIGNINGER".
Af: Jens J=zger.

105/85"THE FREQUENCY DEPENDENCE OF THF SPRCIFIC HEAT AF THE
GI.ASS REANSITION".
Af: Tage Chrisnensen.

"A SIMPLE MOLEL AF AC HOPPING CONDUCTIVITY". =

Af: Jeppe C. Dyre.

Contributions to the Third International Conference
on the Structure of Non - Crystalline Materials held
in Grenoble July 1985.

"QUANTUM THEORY OF EXTENDED PARTICLES".
Af: Bent Sgrensen. '

106/85

“EN MYG GPR INGEN EPIDFMI", )

~ flodblindhed som eksenpel pa matematisk modelle-
ring af et epidemiologisk problem.

Projektrapport af: Per Hedegird Andersen, Lars Boye,
CarstenHolst Jensen, Else Marie Pedersen og Erling
Mgller Pedersen.

Vejleder: Jesper Larsen.

107/85.

"APPLICATIONS AND MOCELLING IN THE MATEMATICS CUR -
RICULUM" - state and trends -
Af: Mogens Niss.

108/85

"(OOX I STUDIETIDEN" - me s regressionsmodel anvendt pa
studenteroplysninger fra RIC.

'109/85

ler og Torben J. Andreasen.
Vejleder: Jgrgen Larsen.

110/85"PLANNING FOR SECURT'
Af: Bent Sgrensen

111/85 JORCDEN RUNDT PA FLADE KORT",
Projektrapport af: Birgit Andresen, Beatriz Quinones
og Jirmy Staal.
Vejleder: Mogens Niss.

"VIENSKABELIGGJRELSE AF DANSK TEKNOLOGISK INNOVATION
FREM TIL 1950 - BELYST VED EKSEMPLER".

Projektrapoort af: Erik Odgaard Gade, Hans Hedal,
Frank C. Ludvigsen, Annette Post Nielsen og Finn

Physant.
Vejleder: Claus Bryld og Bent C. Jgrgensen.

112/85

"DESUSPENSION OF SPLITTING ELLIPTIC SYMBOLS 11".
Af: Bernhelm Booss og Krzysztof Wojclechowski.

113/85

“ANVENDELSE AF GRAFISKE METODER TIL ANALYSE

AF KONTIGENSTABELLER".

Projektrapport af: Ione Biilmann, Ole R. Jensen
og Anne-Lise von Moos.

Vejleder: Jdrgen Larsen.

114/85

"MATEMATIKKENS UDVIKLING QP TIL RENESSANCEN".
Af: Mogens Niss.

115/85

116/85 "A PHENCMENOLOGICAL MODEL FOR THE MEYER-
NELDEL RULE".

Af: Jeppe C. Dyre.

"KRAFT & FIJERNVARMEOPTIMERING"
Af: Jacob Mgrch Pedersen.
Vejleder: Bent Sgrensen

117/85

118/85 TILFAIDIGHEDEN OG N@DVENDIGHEDEN IFPLGE
PETRCE OG FYSIKKEN",
Af: Peder Voetmann Christiansen

119/86 "LET ER GANSKE VIST - - EUKLIDS FEMIE POSTULAT
KUNNE NOK SKABE RORE I ANDEDAMMEN".
Af: Iben Maj Christiansen
Vejleder: Mogens Niss.

120/86 "ET ANTAL_STATISTISKE S'H-\M)ARDDDEI.IER

Af: Jgrgen Larsen

121/86"SIMULATION I KONTINUERT TID".

Af: Peder Voetmann Christiansen.

122/86 "ON THE MECHANISM OF GLASS IONIC CONDUCTIVITY".

123/86

124/86

125/86

126/86

127/86

128/86

Af: Jeppe C. Dyre.

"GYMNASIEFYSIKKEN OG DEN STORE VERIEN".
Fysiklzrerforeningen, IMEUFA, RIC.

"OPGAVESAMLING I MATEMATIK".
Samtlige opgaver stillet 1 tiden 1974-jan. 1986.

"UVBY,% systemet - en effektiv fotametrisk spektral-
klassifikation af B-,A- og F-stjerner".
Projektrapport af: Birger Lundgren.

"OM UDVIKLINGEN AF DEN SPECIELLE RELATIVITETSTECRI".
Projektrapport af: Lise Odgaard & Linda Szkotak Jensen
Vejledere! Karin Beyer & Stig Ardur Pedersen.

"GALOIS' BIDRAG TIL UDVIILINGEN AF DEN ABSTRAKTE
ALGEBRA" .

Projektrapport af: Pernille Sand, Heine Larsen &
Lars Frandsen.

Vejleder: Mogens Miss.

"SMAKRYB" - am ikke-standard analyse.
Projektrapport af: Niels Jergensen & Mikael Klintorp.

Vejleder: Jeppe Dyre.

129/86 "PHYSICS IN SOCIETY"
Projektrapport af: Mikael Wennerberg Johansen; Poul Kat-

Lecture Notes 1983 (1986)
Af: Bent Sgrensen

130/86 "Studies in Wind Power"
Af: Bent Serensen

131/86 "FYSIK OG SAMFUND" - Et integreret fysik/historie-
projekt om naturanskuelsens historiske udvikling
og dens samfundsmessige betingethed.
Projektrapport af: Jakob Heckscher, Seren Brond,
Andy Wiered.
Vejledere: Jens Heyrup, Jorgen Vogelius,
Jens Hejgaard Jensen.

132/86 "FYSIK OG DANNELSE"
Projektrapport af: Soren Brend, Andy Wiered.
Vejledere: Karin Beyer, Jorgen Vogelius.

133/86 "CHERNOBYL ACCIDENT: ASSESSING THE DATA.
ENERGY SERIES NO. 15.
AF: Bent Sg¢rensen.

134/87 "THE D.C. AND THE A.C. ELECTRICAL TRANSPORT IN AsSeTe SYSTEM"
Authors: M.B.El-Den, N.B.Olsen, 1Ib Host Pedersen,

Petr Vis&or
135/87 "INTUITIONISTISK MATEMATIKS METODER OG ERKENDELSES-
- TEORETISKE FORUDSETNINGER"

MASTEMATIKSPECIALE: Claus Larsen
Vejledere: Anton Jensen og Stig Andur Pedersen

136/87 "Mystisk og naturlig filosofi: En skitse af kristendammens
forste og andet mpde med grask filosofi"
Projektrapport af Frank Colding Ludvigsen
Vejledere: Historie: Ib Thiersen

Fysik: Jens Hejgaard Jensen
137/87 "HOPMODELLER FOR ELEKTRISK LEDNING I UORDNEDE

FASTE STOFFER" - Resume af licentiatafhandling
Af: Jeppe Dyre

Vejledere: Niels Boye Olsen og
Peder Voetmann Christiansen.



138/87 “JOSEPHSON EFFECT AND CIRCLE MAP."

Paper presented at The International

Workshop on Teaching Nonlinear Phenomena -

.at Universities and Schools, "Chaos in
Education". Balaton, Hungary, 26 April-2 May 1987.

By: Peder Voetmann Christiansen

13 987 "Machbarkeit nichtbeherrschbarer Technik
durch Fortschritte in der Erkennbarkeit
der Natur"

Af: Bernhelm Booss-Bavnbek
Martin Bohle-Carbonell

140/87 "ON THE TOPCLOGY OF SPACES OF HOLOMORPHIC MAPS"

By: Jens Gravesen

141/87 "RADIOMETERS UDVIKLING AF BLODGASAPPARATUR -~
ET TEKNOLOGIHISTORISK PROJEKT"
Projektrapport af Finn C. Physant
Vejleder: Ib Thiersen

142/87 "The Calderdn Projektor for Operators With
Splitting Elliptic Symbols”

by: Bernhelm Booss-Bavnbek og
Krzysztof P. Wojciechowski

143/87 "Kursusmateriale til Matematik pd NAT~BAS"

af: Mogens Brun Heefelt

144/87 “"Context and NonjLocality - A Peircan Approach

Paper presented at the Symposium on the
Foundations of Modern Physics The Copenhagen
Interpretation 60 Years after the Como Lecture.
Joensuu, Finland, 6 - 8 august 1987.

By: Peder Voetmann Christiansen

145/87 "AIMS AND SCOPE OF APPLICATIONS AND
MODELLING IN MATHEMATICS CURRICULA"

Manuscript of a plenary lecture delivered at
ICMTA 3, Kassel, FRG 8.-11.9.1987

By: Mogens Niss

146/87 "BESTEMMELSE AF BULKRESISTIVITETEN I SILICIUM"
- en ny frekvensbaseret milemetode.
Fysikspeciale af Jan Vedde
Vejledere: Niels Boye Olsen & Petr ViSor

147/87 "Rapport om BIS pa NAT-BAS"
redigeret af: Mogens Brun Heefelt

148/87 “"Naturvidenskabsundervisning med
Samfundsperspektiv"

af: Peter Colding-Jergensen DLH
Albert Chr. Paulsen
149/87 "In-Situ Measurements of the density of amorphous
germanium prepared in ultra high vacuum"
by: Petr Visdor
150/87 “Structure and the Existence of the first sharp

diffraction peak in amorphous germanium
prepared in UHV and measured in-situ"

by: Petr Vib&¥or

151/87 “DYNAMISK PROGRAMMERING"

Matematikprojekt af:
Birgit Andresen, Keld Nielsen og Jimmy Staal

Vejleder: Mogens Niss

152/87 "PSEUDO-DIFFERENTIAL PROJECTIONS AND THE TOPOLOGY
OF CERTAIN SPACES OF ELLIPTIC BOUNDARY VALUE
PROBLEMS"

by: Bernhelm Booss-Bavnbek
Krzysztof P. Wojciechowski

153/88 "HALVLEDERTEKNOLOGIENS UDVIKLING MELLEM MILITERE
0G CIVILE KREFTER"

Et eksempel pA humanistisk teknologihistorie
Historiespeciale

Af: Hans Hedal
Vejleder: Ib Thiersen

154/88 "MASTER EQUATION APPROACH TO VISCOUS LIQUIDS AND
THE GLASS TRANSITION"

By: Jeppe Dyre

155/88 "A NOTE ON THE ACTION OF THE POISSON SOLUTION
OPERATOR TO THE DIRICHLET PROBLEM FOR A FORMALLY
SELFADJOINT DIFFERENTIAL OPERATOR"

by: Michael Pedersen

156/88 "THE RANDOM FREE ENERGY BARRIER MODEL FOR AC
: CONDUCTION IN DISORDERED SOLIDS"

by: Jeppe C. Dyre

157/88 " STABILIZATION OF PARTIAL DIFFERENTIAL EQUATIONS
BY FINITE DIMENSIONAL BOUNDARY FEEDBACK CONTROL:
A pseudo-differential approach.”

by: Michael Pedersen

158/88 “"UNIFIED FORMALISM FOR EXCESS CURRENT NOISE IN
RANDOM WALK MODELS"

by: Jeppe Dyre
159/88 "STUDIES IN SOLAR ENERGY"
by: Bent Serensen

160/88 "LOOP GROUPS AND INSTANTONS IN DIMENSION TWO"

by: Jens Gravesen

161/88 "PSEUDO-DIFFERENTIAL- PERTURBATIONS AND STABILIZATION

OF DISTRIBUTED PARAMETER SYSTEMS:
Dirichlet feedback control problems'

by: Michael Pedersen



