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ABSTRACT

Based on the Cox-Merz rule and Eyring's expression for the
nonlinear shear viscosity, a Wagner type constitutive relation
with no adjustable parameters is proposed for pure shear
viscoelasticity. The predictions for a number of non-steady
shear flows are worked out analytically. It is shown that most

features of shear viscoelasticity are reproduced by the model.



1. INTRODUCTION

After éeveral years of research a number of useful cdnstitu;~
tive relations are now available [1]. In order to reproduce
experiment accurétely these relations all contain a number of
fitting parameters. In this paper the following question is
asked:. What is the simplest possible constitutive relation which
still reproduces important features of viscoélasticity? To
simplify the discussion only pure shear viscoelasticity is
considered, and no:mal strésses are ignored all together:
Starting-from the Cox;Merz rule, a simple Wagner‘type constitutive
relation with no adjustablé parameters is ‘arrived at.  The
nonlinear steady state sheér viscosity is, by construction, Elose
to thag predicted by Eyrihg's phenomenological theory of 1liquid
flow [2]. Various noh—steady shear flbws are then considered.and
Qorked ouf analytically. Because there are no fitting parameters
in the propésed modei, no detai}ed‘comparison to experiment is
made. However, it is shown thét the constitutive' relation

. reproduces most qualitative features of shear viscoelasticity.




2. THE MODEL

The well-known Cox-Merz rule [3] states that

n (y) = [”ao(‘“)!,[ (1)
- | w=Y

where Q(ﬁ),is the nonlinear shear viscosity as function of shear

rate and ’Q,Uu)is the frequency-dependent viscosity in the linear

response régime. The Cox-Merz rule is obeyed surprisingly well

for most polymerié liquids, While exceptions are sometimes

observed for inhomogeneous systems. The gquantity ﬂza(kﬂ is

obtained [1] from the equation

o0 ~ \
Mot = | at Gl
0

where G(t') is the relaxation modulus. By definition, G(t')
determines the stress 7T 1in the linear limit from the shear rate

history by means of

T(¥) = Jo&' G @) y[-¢Y. (3)
o

From Eqgs. (1) and (2) one expects the Cox-Merz rule to be

satisfied if
o<d

’V&{X)= 'Ldf'(i(%')é'ﬁ (y>o) (4)

.

A straightforward generalization of Eq. (3) to include Eq. (4) for



the stationary case is the following cohstitutive relation

o (7 j |
L ("’c\;f ot (‘"(TL-)X(J( Jc exp (U({‘Hdt S e (5)

o é{' )
Equation (5) is similar to Wagner s constltutlve relatlon [1,41.

The difference is that, in the "llnear" part of the relatlon,

¥ in Wagner's model is here replaced by »X .Av;juMbre;impor-
. ' t
"tantly, the "damping functlon" is here eJ<P'{‘_§ IW}
t L
instead of Wagner's GXF*{ t {’}‘ oL, The present choice of

damping function is suggested because this damping function sums
over all shear displacemeﬁthtaki?g}place‘betwéen;time t-t! and
t . | SRR S R A S TS S SN R R P
Next, a specific form pf;ﬁg(ﬁ)‘t;s chosen,. namely . G(t')=
=E,(t') where E(t') ‘isﬁthe.equgential integral [5]
: pO e S S T SR
- o o~
P ('}: ) o= e _C_{i N LS S SR I U (6)
! 3 u - '
For convenience we here and henceforth work with ‘dimensionless

time, stress and viscosity, the latter quantity normalized so

that W0@0=07==" . The fipal_gonstitutive relation is

t

OH E (%)y( OXP{ Jx(t"){di" - (7)

[}

The use of E;(t') as the relaxation modulus is motivated by the
fact that this choice leads to a nonlinear viscosity which is

close to that predicted by Eyring's phenomenological theory of

liquid flow [2] which fits many experiments:, TR




sinh” (3) |
¥

(8)

m(y) =

T&rsee this, note that tﬁe Laplace transform of E, is [5]

I S

so the nonlinear viscosity is given by

/’Uf{) = (/n(l\;i;) 77 . | (10)

From the identity Sihhﬂ(X%=Lh(X+ﬁa;Z) it follows that Eyring's

nonlinear shear viscosity is close to that predicted in Eq. (10).
This is illustrated in Fig. 1 which also shows that the Cox-Merz
rule is obeyed by the constitutive relation, as expected. This
observation is based on the fact that the frequency-dependent
linear viscosity is given by

o

No (w)= jdf' E(U:',)C?.uiw{:: n [+ iw) - (11)

o LM}

which implies for the real part and for the (negative) imaginary

part

m'(wl = Avrctan(w) /w

I V[+w? /w

We now proceed to calculate the time-dependent nonlinear

(12)

{

,y(u (14/)

response in various situations, following Chap. 3.4 in Ref. 1.




Consider first the stress growth upon inception of a steady shear

flow, i. e. , the case when the shear rate is given by -
O

t <0 e
° / Lo .
\zf(f) = A ~ a3
X? ] 't ? O ) o
In this case Eq. (7) implies for the stress Tt :
_ + i' - B
- - gl oy =¥ .
L (£) = g, ga{t Elt)e ™ S
| o B o v
or, for the quantity 'rf(flg ); If(f)/yo ,

Nty Jo(t Eiltle o oas

~After a part1a1 1ntegrat10n Eq. (15) reduces to

/YL (t, X [[' (M{)i) (t)ex" , I*X X | (16)

where use has been made of the‘fact that El(t) Varies as 1ln(t)
for t—>0 . 1In Fig. 2 'Q*(i,j;) is plotted in a logarithmic plot
for different values of fo . .-The figure shows that ﬂf‘ is ‘always
monotonously increasing.f This is not éuite like in experiment
whefe there is -usually a characteristic "overshoot" of ’0[+ as
function of tihe before the steady state vaiue is reached [1].
Consider now'stréss relaxatipn after cessation of a steady

shear flow, i. e. , when

. _ . [ | 17
Y= ¢ o B




Then Eq. (7) implies for the stress T :

-9, fouE Ik

Equations (10), (15) and (18) imply

/\2 (fz‘} ) )H:”Z H«/Xo\f: Ln(lfgio) (19)

¥y
where ’VL () )!‘, '“'T /Xa . By means of Eq. (16) we thus find
b= [E 10 £, i )] Jooo e
| 4,
Fig. 3 shows ’Q_ Vfor various values of Xo . As in experimenﬁ

one finds that 4[1%JJ is a monotonously decreasing function of
time for all g, , and that @f reaches zero faster the larger
80 is.

We now turn to the calculation of stress relaxation after a
sudden shearing displacement ¥, . The shear rate is given by

(t): Xﬁéli). Substituted into Eq. (7) this gives

T(t)= ([-¥)E ) e

which is easily shown by rewriting Eq. (7) as
o0 - .
e t - 3
L) = JOH:| E,(f){" -3(-—-}8 Jﬁ-%_' (22)
0 dt

valid whenever \J 72 0 . For the relaxation modulus G(t,xo\?t(t)/}(a,

one thus finds



G ({. Xo): ‘!:' H> ““ éxo,\) //Xo . | o (23)

For X0470 G(t, ¥,) reduces to the linear response relaxation
modulus . E | (t) . Equation (23) shows that" G(t,xo) factorizes
into a function of time times a function of ¥, , as expected for

any Wagner type model [1,6].

Next we consider the calculation of the nonlinear creep
compliance J(t,T,) . defined as X(H/%o where Y¥(1) is the total
shear displacement in time t when-a constant stress To is
applied at t=0 . The calculation of J = from a .constitutive
relation is complicated by.the’fact that X(H is only givén in-
directly. For fhe”preséht cbnstitutive’relation, however, X(t)
may be found analytically in the following way. First, Eq. (7) is

rewritten for the case under consideration as

Oy t . o
T, = folt' E,H:'))((Jg—t')QX(J-L #) | (24)

Equation (24) is linear in the variable C(t)=exp( X(ﬂ):

.1: |
To Cll= lde gw) ¢ a-t). =)

This equation is now Laplace transformed into

L 6(5)2 E,(S) C(S) | (26)




> T, |
= : (27)
Cls i (l+s) - To '

Here, use has been made of Eq. (9) and the identity

E}s)= sC(s)-C(0) = sE(s)-l . 'EYS) has a branch cut on the
negative real axis from s=-1 to =-o00 and a pole at s=}¥, ,
where

\3 - Lo
- - (28)
o &~
is the steady state shear rate (Eq. (10)). The Laplace inversion

of Eq. (27) 1is performed by deforming the integration contour to
run from -e0 slightly below the negative real axis, rounding the
pecle at s= ?o , and returninq to - o0 above the negative real
axis. After standard manipulationsone thus finds

go | (29)

_t w

or finally, by integration with respect to time,

C(H)=To(I+9,)e

j (‘L'To).‘io Ny ~
_ + Y
& = { + Lo -—l—~rm£—-(ézxofl.l) +
9 ~ (30)

o0
_ f_ sut
+ Lo jd(& ~'~-—~,.1§:____ | "
( R N R AL &
In the linear limit Eq. (30) reduces to
%0 ~ut |
T({,T;ﬂ»‘) =t + \du -
/ W 2 u-y) +mt

The creep compliance J(t,T,) of Eq. (30) is plotted in Fig. 4 in




:aAiqg—log plbtvfor different values of %, .

| lV  As a final example of the use éf qu (7) consider. the con-
<stfained recoil after a sfeady shear flow is interrupted at t=0
-by.suddenly removing the shear stress. We wish to calcuiate the

so-called recoverable shear Y, - Writing

{ ¥, t<o -
- : R _ (32)
_ o

g(ﬂ, 't7 ) ,

Eqg. (7) implies for t>0

t |
0 jd‘ti (t" )e, 5't-t‘ jd{ E HX ‘t H Jf (‘3.3)
St b | s
. 5.5 ; o
gd* )Jtﬁt) = X-tjai E t‘ (34)
Deflnlng F(t)-exp(j-f ) ; Eq. (34) becomes

e T (1 20 .oyt ® oy
S,f“f" E)Flt] = 3,e"" (drEp)eht O
. : ol -& . ) N

- The Laplace transform of Eqg. (35) is

E(s) (s T(S)‘"!,) = fg‘_‘:“;“_“ (E (s-E (3,)) ©°
ﬁf [s)= L , 4+ = go » E:(S)‘:E:(go) (37)
> : X5"S~ | E:(S) .



- Xw

The recoverable shear is determined from € = |;m F(# . This
' t500

limit is given by the residue a the pole at s=0 of Eq. (37), and

one -finds Y, = In (Z- E (20))' ot -

— | )
Yoo = n (2- 1g()fo)) . =
In the two limits one has
Z Xd } Xﬁ << I

Xoo = | (39)

2 ¥

XDO()}O) is monotonously increasing which is also the case in
experiment. Also like in expériment, Yoo stabilizes on a

recoverable shear of order one at high Xa .

10




-3. DISCUSSION

The idea of this paper was to show that a eimple constitutive
relation with no adjustable paraﬁeters (except the overall scaling
of time and viscosity) exists, which gives a qualitatively correct
picture of shear QiSCoelasticity. " Equation (7) was arrived at by
‘requiring the Cox-Merz rule to be satisfied and that Eyring's
nonlinear viscesity Eq.'(8) is te be reproduced approximately.
This Aensures a nonliheaf viseosity and a frequency-dependent
iinear viscosity which afe both close te'those observed in most
-experiments.

The choice‘of the linear relaxation modulus to be' E; (t')
may be justified instead from'the.box model i. e. , the poStulate
of a uniform dlstrlbutlon of actlvatlon energles for microscopic
motlon. Con51der the motlon of a forelgn mlcroscoplc particle in
the 1liquid. Suppose the particle feels a spatially randomly
vafying potential'energy,'aﬁd that it moves by thermally activted
hopping between the various potentlal energy minima. Then the
llnear moblllty of the partlcle (the velocity divided by an

external force acting on the particle), is given by

~ = {0) Lw
el K

to a good approximation [6]. ‘Assuming the Stokes law is valid for
. - ' )
the particle, one has MIWl{ % (Wwhich shows that the linear relaxa-

tion modulus of the liquid ‘is E; (t') in this approximation.

11




Because the Cox-Merz :rule is obeyed by the model it is not
surprising that the Gleissele mirror relation [1] is also satis-

fied: The linear 1imit of %' -from Egq. (16) is

L.'m i <£;X0)= %El({)we + | (41)
¥, 0 | |
Gleissele's mirror relation states ithat /Q(g) fs equal to this

limit evaluated at t=1!/y , ‘thus
’ |
{ ) YL (42)

(l C'*(N\Y)/X' ;Y

where C=0.577... is Euler's constant. A comparison of Egs. (10)

ny)=

and (42) shows that the mirror relation is indeed satisfied to a
good approximation.

The constitutive relation Eq. (7) reproduces most qualitative
features of shear viscoelasticity. (An exception is the overshoot
usually observed in 0[* as function of time, where the present
model predicts n{* to increase monotonously to the steady state
value.) The fact that qualitative features of experiment are
generally reproduced is not surprising, given the similarity
between the present model and the Wagner model which is well-known
to give a satisfactory description of experiment. The main

difference between the present model and Wagner's model is that

t
the damping function is here exp(- j I¥!) whereas Wagner has
t t-¢ t
exp(*lj'ﬂf ) . The appearance of &13[ in the damping
Lot “tot

function is a simple way to incorporate irreversibility [7] into

the model, i. e. , to reflect that segments are lost irreversibly

12




during any deformation. A possible objection to this kind of

damping term is that, for a periodic shear Y= Yo iﬁnLurE)v one
ﬁight expect nonlinearity to set in aﬁ high frequencie$ even at
- very small émplitudgs (because .the damping apparently 1is a
funption of you} , and not of Xo ).= Thisl‘however, is not
correct: Suppose the worét possible caée of the nonliﬂearity, i.
e. , put the damping function equal to exp(-w},t) in Eq. (7).

Then the response is

I

S o0 |
;I';Ui) Xf,w)(;&' E ({‘) ‘M(W(f-t.'))g.“; ¥,t

- (43)
(N- 1) | . —_ ]
= Yow } Co3(wt) Reg - smlwt) Im 3J
where |
Y
v y . - |
: 0 . = = Ty P KT L+ y,W

At a fixed W the onset of nonlinearity may be estimated from

(45)

\ }
XO W o2 ;l 9(/'\ /
- { 1y .

which is the criterion for the first order term being equal to the

zero'th order term in the Taylor expansion‘of g as function of

Xo . Equation (45) 1leads to

b (14 iw/\ f (46)

Vo lo 22| et A
tw . :
T - W) |
It is now easy to see that whenever- Qu,l,l the onset of

13




nonlinearity takes place for Xo of order one. For (y << 1 ,

on the other hand, the onset of nonlinearity is at Y, ~,,°

corresponding to a maximum shear rate of order one in the periodic

variation.
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FIGURE CAPTIONS

Fig. 1: Log-log plot of various quantities characterizing the
model. 1In this figure, as everywhere in the paper, dimensionless
time, stress, and viscosity are used, the latter quantity normal-
ized so that Molw=0l=| . The figure shows: (1) The predicted
nonlinear viscosity as function of X=¥% ( e ) (Eqg. (10)), (2)
Eyring's nonlinear viscosity as function of Xx=Y (4 ) (Eg. (8)),
(3) l"lo("“"” (9v) (Eq. (11)), and (4) the real (4 ) and the
imaginary (X ) part of ’Qa(w=x). A comparison of the e and A
points shows that Eyring's viscosity, which is known to give a
good fit to many experiments, is reproduced reasonably well by the
model. Comparing the ¢ and the V points shows that the Cox-
Merz rule is obeyed, though not quite accurately in the transition
region. The real and imaginary parts of ﬁahﬁ looks much like in

experiment.

Fig. 2: Stress growth upon inception of a steady shear flow with
shear rate )'(0 . The quantity "l_+(i,f/0) given by Eq. (16) is plotted
as function of time for: (a) 90=0J (reflecting the linear limit),
(b) i{a'—' 3 ., (o) \ko=lo , and (d) )}d-‘- 3o . Like in experiment, '>L+(i:,;},)

follows the linear qf(ﬂ for short times while it stabilizes for

large t at the nonlinear viscosity, a stabilization which takes

16



place sooner the larger ‘3 ‘is. The overshoot of ”L (f,i,)qften seen

"1n experlment is not reproduced by the model.

o F1g 3: Stress growth after cessation of a steady shea'r flow with
_shearl'rate 30 . The flgure shows the quantity ")_ f X )/nl(x as
‘functlon of time, where 'YL is glven by Eq. (20), for: (a) )go; 0.

(reflect1ng the llnear llmlt), (b) }{o— 3 , and (c) 30.3- 1o .
As in experlment,'z(t,x,) decreases te zero as {—900 faster the

larger )‘(0 is.

Fig. 4: Creep compllance T- X(t)/ where T is given by Eq.
(30)'; plotted as functlon of time for' (a) -ﬁ;=0-| (reflecting the
linear 11m1t), (b) \40 | Q) Xa‘_' , 'and»(d)').gd'f loo , where

‘(0 is related to L hy Eq. (28).

17



((x)4)b07




T Y11 I N=
e - ol B B I, St Eorans Sattarannlll [ oo S T e s e S
_ _
e LYo ] RN BN o 4
el SRl R B ] el B e e e b - -
RUNERIRN Rt B — SN PO S O
R N R I s B I
——— - — —-ee _ i " It1:|ﬂ Frme - -
D ' i § H ‘I:H ) i ~ T Tt T -
= T L I N N — - o
— — ! : e e e e — e
BN | SRR T T e
ENERUSN I VI NN 1 ﬂ - N
JURUOUSUINN [P -4~ —— }LI ...... - e e e . s e S e O R
: ! X
............... RPN G I (R S S IR
SRS I S A B RO
S S U N e e e e e e o+ ot o et e+ e e - -

U i — : R « - .-...”.,_.., . - ,.., l 2

f

e
- -4—:
o
-




P

‘9

"F .







"I"Ei(s'Tss‘rRA n«wum’x S ROSKILDE‘ UNIVERSITETSCENTER'« .

""TANKER OM EN- PRAKSIS" - et matematikproyekt
.Projektrapport af: Anne Jensen, Lena. Linden-
-skov, Marianne Kesselhahn ‘og Nicolai Lomholt.
_Vejleder Anders Madsen

"OPTIMERING" - MennesketS'for¢gede beher-

. skelsesmuligheder af natur og samfund.

" Projektrapport af: Tom.J. Andersen, Tommy

- R. Andersen,Gert. Krenge og Peter H. Lassen .
" Vejleder: Bernhelm Boss. . -

'v_‘"OPCAVESAMLING", breddekursis.'i. fysik
*Af:. Lasse Rasmussen, Aage Bonde Krammer o
og Jens ijgaard Jensen. '

~"TRE ESSAYS",- om matematikundervisninc,
imatematiklareruddannelsen 00 videnskabs-
rindalismen. C L
.Af: Mogens Niss . j'»‘
Nr. 4 er p.t. udglet. = W

_'"BIBLIOGRAPISK VEJLEDNING til) studiet af"
,DEN 'MODERNE FYSIKS HISTORIE" .

‘Af: Helge Kragh.-~ )

Nr. 5 er p. . udgiet.

‘"NOGLE ARTIKLER oG DEBATINDLEG OM. - larer— :
-uddannelse -og undervisning i. fysik og - de .
naturvidenskabelige fags. situation efter j
‘studenteroprgret”.

.Af: Karin Beyer, Jens H¢]gaard Jensen og
3Bent C J¢rgensen. '

‘“MATEMATIKKENS FORHOLD TIL SAMFUNDSﬁKONOMIEN"
,Af B. V.",nedenko..
‘Nr. 7 er udgaet.

' DYRAMIK - oG’ DIAGRAMMER" . Introduktion til .1 S
‘energy-bond-graph formalismen.’
-AE s Peder Voetmann Christiansen.

,:OM PRAKSIS' INDFLYDELSE ‘PA MATEMATIKKENS UD Pl
VIKLING". - Motiver til.- Kepler s-'“Nova Stere- .
.ometria Doliorum Vinariom". : R S
rogektrapport af: -Lasse | Rasmussen .*'
ejleder.,Anders Madsen. D .

TERMODYNAMIK I GYMNASIET" R R
_Progektrapport af Jan’ Christensen og Jeanne o
‘Mortensen, .. .
-Vejledere: Karin Beyer og Peder Voetmann
hristiansen.u ’ L

STATISTISKE MATERIALER".
fAf.,J¢rgen Larsen. :

.LINEERE DIFFERENTIALLIGNINGER OG DIFFEREN—
IALLIGNINGSSYSTEMER". . .- : .. .
f: Mogens Brun Heefelt, RN
.12 er udg&et ‘

"'CAVENDISH'S FORS(DG I GYMNASIET"
”,Progektrapport af: Cert”’ Kreinge.

;Vejleder. Albert Chr. Paulsen.‘

. sooxs ABOUT MATHEMA’I‘ICS' History, Philosophy,

:Education, Models," System Theory, and WOrks of"

Else,Hayrup.' .

p . udgéet.

A og udenfor termodynamisk 1igevegt"14”
Specialeopgave af: Leif S. Striegler.
Vejleder Peder Voetmann Ckristiansen.~

,'STATISTIK 1 KREFTFORSKNINGEN“'

© 30/80

~Pr03ektrapport ‘af: Michael Olsen og. J¢rn Jensen{

- 18/79
.. 7., . .dings af an International Workshop, Ros+
“w-kilde University Centre, Denmark 1978.,.

"MATHEMATICS AND THE REAL WORLD", Procee—

Preprint. «

" Af: ‘Bernhelm Booss 0g Mogens Niss (eds

19/79

20/79

21/79

22/79

"GEOMETRI, SKOLE OG VIRKELIGHED".

R.- Andersen og’ Per H.H. Larsen.

“Ve]leder- Nbgens Niss.

)

-Pro;ektrapport af: Tom J. Andersen, Tommy

"STATISTISKE NDDELIER,TIL BESTEMMELSE AF SIKRE

DOSER 'FOR. CARCDWXINE STOFFER".

Pro]ektnnxnrt af Michael Olsen og Jorm Jensen

Vejleder: J¢rgen Larsen
"RONTROL I GYMNASIET-FORMAL OG KONSEKVENSER".

Projektrapport af: Crilles Bacher, Per S. JEnsen,

Preben Jensen og. Tbrben Nysteen.

"SQHOTD(OG SEHEMBHQEKABER (1)".
1-port linezrt response og stgj 1. fysikken

. Af: Peder Vmﬂmsmn ChristhEEm

23/79

"ON THE HISTORY 'AF. EARLY WAVE nmnmcs'— with

special emphasis’on the role af realitivity"
Af: Helge Kragh

24/80
atb

- -25/80°

26/80

J_Af. Jens H¢Jgaard Jensen m.fl.

27/80

: bz.s'/e,p._

: MNH%@EIKOHﬁWﬂEISERl{B 2.¢' ERB":

1. ‘En. analyse. - 2. Interviewmateriale.

. Projektrapport .af: -Jan’ Christensen og Knud

Lindhardt’ Eﬁmmssen
Vejleder MU¥§B Niss.

’EKSAMENSOPGAVER" Wbdenodulet/fysik 1974 79. ’

“OMT@EEWHHSKE menrsn"
En pro;ektnmxxmt og to artikler.

.

"METHODOLOGY AND PHILOSOPHY_ AF SCIENCE. IN PAUL".V L

DIRAC's PHYST
Afy Helge Kragh

"HHHEHTTUSK REDHGHEGN =

skabet".

‘Projektrapport : af Gert Krein¢e.,

' Qvejleder. Niels ‘Boye :Olsen.

 729/80
' " Projektrapport af: Tommy R. Andersen, Per H H.,

431/80

""ODIN undervisningsmateriale til et kursus i

differentialligningsnndeller".

Larsen og Peter H. Lassen

'-<'Vejleder° Bbgens Brun Heefelt.

téﬁorslag til en: ny—
model bygget. pé veskernes viscoelastiske egen-_

"FUSKlﬁENEFGIEN -~ Rﬂmmyumnnnrns ENDEEHWE*

: mll

Af: Oluf Danielsen. _
Nr. 30 er udgéet. =

WIHENSKABSTEORETISKE PKIHEWER VED UNDERVISNDW}S—'

SYSTEMER BASERET PA MENGDELERE".

. Projektnxxnrt af: Troels Lange og Jwrgen Kar-

.'VEJleder: Stig Andur Pedersen.

32780

. 33/80

Nr. 31 er p.t. udgéet.
"POLYMERE STOFFERS VISCOELASTISKE EGENSKAEER

BELYST VED HJELP AF MEKANISKE{IMHQY&EE“LIN -

GER MJSSBAUEREFFEKIMALINGER".
Projektrapport af: Crilles Bacher' og Preben..
Jensen.

VEJledere- Niels Boye Olsen og Peder Vbet—
mann Christiansen

"KONSTITUERING AF FAG INDEN FOR TEKNISK: - NNHHP

VIDENSKABELIGE UDDANNEI.SER I-I1",

" Af: Arne Jd«ﬁxmm

34/80

_ ENERGY SERIES.NO. I.
- -Af: Bent, Sprensen - .
: Nrr-§4~er‘udgaet,,

e

"

)

ENVIRlﬂEmHRL DWHKE AF WIND ENERGY UTILIZA— :

a\]n . st




"

35/80 "HISTORISKE STUDIER I DJEN NYERE AI(ME‘YS]I(S UDVIKLING".
Af: Helge Kragh. :

36/80 "HVAD ER MENINCEN MED MATEMATIKUNDERVISNINGEN?".
Fire artikler.
Af: Mogens Niss.

37/80 “RENEWAELE ENERCY AND ENERGY SIORAGE"

38/81 "TIL EN HISTORIETEORI OM NATURERKENDELSE, TEKNOLOGL
OG SAMFUND".
Projektrapport af: Erik Gade ‘Hans Hedal, Henrik Lau
og Finn Physant.
Vejledere: Stig Andur Pedersen; Helge Kragh og Ib
Thiersen.
Nr. 38 er p.t. udgdet.

39/81 "TTL KRTTTKKEN AF VEKST@RONOMIEN".
Af: Jens Hpjgaard Jensen.

40/81 "TELEXOMMUNIKATION I DANMARK - oplag til en tekno-
logivurdering”.
Projektrapport af: Arne J¢rgensen, Bruno Petersen og
Jan Vedde.
Vejleder: Per Ngrgaard.

41/81 "PLANNING AND POLICY CONSIDERATIONS RELATED TO THE
INTRODUCTION OF RENEWABLE. ENERCY SOURCES INTO ENER-
GY SUPPLY SYSTEMS".
ENERGY SERIES NO. 3.
Af: Bent Sg¢rensen.

42/81 "VIDENSKAB TEORI SAMFUND - En mmMction til materialis-

tiske videnskabsopfattelser'.
Af: Helge Kragh og Stig Andur Pedersen.

43/81 1."COMPARATIVE RISK ASSESSMENT OF TOTAL ENERGY SYSTEMS".

2. "ADVANTAGES AND DISADVANTAGES OF DECENTRALIZATION".
ENERGY SERIES NO. 4.
Af: Bent Sgrensen.

44/81 "HISTORISKE UNDERS@CELSER AF DE EKSPERIMENTELLE FOR-
UDSETNINGFR FOR RUTHERFORDS ATOMMODEL".
Projektrapport af: Niels Thor Nielsen.

Vejleder: Bent C. Jprgensen,

45/82 Er aldrig udkommet.

46/82 “EKSEMPLARISK UNDERVISNING OG FYSISK ERKENDESE-

1+11 TILLUSTRERET VED TO EKSEMPLER".
Projektrapport af: Torben 0.0lsen, lasse Rasmussen og
Niels Dreyer Sgrensen.
Vejleder: Bent C. Jgrgensen.

47/82 "BARSEBRACK OG DET VERST OFFICIELT-TANKELIGE UHELD".
ENERGY SERIES NO. 5.
Af: Bent Sgrensen.

48/82 "EN UNDERSPGELSE AF MATEMATIKUNDERVISNINGEN PA ADGANGS~

KURSUS TIL K@BENHAVNS TERNIKUM".

Projektrapport af: Lis Eilertzen, J¢rgen Karrebzk, Troels

Lange, Preben Ngrregaard, Lissi Pedesen, Laust Rishgj,
Lill Rgn og Isac Showiki.
Vejleder: Mogens Niss.

49/82 "ANALYSE AF MULTISPEKTRALE SATELIITBILIEDER".
Projektrapport af: Preben Ngrregaard.
Vejledere: Jgrgen Larsen og Ragmus Ole Rasmussen.

50/82 "HERSLEV - MULICHEDER FOR VEDVARENIE ENFRGI I EN
LANDSBY".
ENERGY SERIES NO. 6.
Rapport af: Bent Christensen, Bent Hove Jensen, Dennis
B. Mgller, Bjarne Laursen, Bjame Lillethorup og Jacob
Mprch Pedersen.
Vejleder: Bent Sgrensen.

51/82 "HVAD KAN DER GZRES FOR AT AFHJELPE PICERS BLOKERING
OVERFOR MATEMATIK 2"
Projektrapport af: Lis Eilertzen, Lissi Pedersen, Lill
Rin og Susanne Sterder.

52/82 "DESUSPENSION OF SPLITTING ELLIPTIC SYMBOIS" S
Af: Bernhelm Booss og Krzysztof WO]CieCI'KJWSki

53/82 "THE CONSTTTUTION OF SUBJECTS IN ENGINEEIR]NG
EDUCATION". )
Af: Arne Jacobsen og Stig Andur Pederse:n

54/82 "FUTURES RESEARCH" - A Philosophical Analysis
of Its Subject-Matter and Methods.
Af: Stig Andur Pedersen og Johannes Wltt—Hansen.

55/82 "MATEMATISKE MODELLER" - Litteratur- pc’x R)skilde :
Universitetsbibliotek.
En blografi.
Af: Else Hgyrup.

Vedr. tekst nr. 55/82 se ogsi 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"- - i
Skjulte variable i kvantane}anﬂﬁken’
Projektrapport af: Tom Juul Andersen.
Vejleder: Peder Voetmann Christiansen. -
Nr. 57 er udgaet. '

58/83 "MATEMATISKE VANDRINGER" M:)delbetragtnjn
ger over spredning af dyr mellem smabmtoper
i agerlandet.
Projektrapport af: Per Harrmersm:j Jensen og
Lene Vagn Rasmussen.
Vejleder: Jgrgen Larsen.

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

60/83 "MATEMATISK MODEKSPERTISE"- et eksempel.
Projektrapport af: Erik O. Gade, Jgrgen Kar-
rebek og Preben Ngrregaard.

Vejleder: Anders Madsen.

61/83 "FYSIKS IDEOLOGISKE FUNKTICN, SOM ET EXSEMPEL
PA EN NATURVIDENSKAB ~ HISTORISK SET". ’
Projektrapport af: Annette Post Nielsen.
Vejledere: Jens Hgyrup, Jens Hpjgaard Jensen
og Jgrgen Vogelius.

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

63/83 "GREATING ENERGY FUTURES:A SHORT GUILCE TO ENER-

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 Hedegérd Andersen, Kir-
sten Habekost, Carsten Holst-Jensen, Annelise
von Moos, Else Marie Pedersen og Erling Mgller
Pedersen.

Vejledere: Bernhelm Booss og Klaus Grimnbaum.

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

67/83 "ELEPSOIDE METODEN ~ EN NY METODE TIL LINEEZR
PROGRAMMERING? "
Projektrapport af: lone Biilmann og lars Boye.
Vejleder: Mogens Brun Heefelt.

68/83 "STOKASTISKE MODELIFR I POPULATTIONSGENETIK”
~ til kritikken af teoriladede modeller.
Projektrapport af: Lise Odgird Gade, Susanne
Hansen, Michael Hviid og Frank Mglgdrd Olsen.
Vejleder: Jgrgen Larsen.



9/83""mzvmmnsmmucan I FYSIK"
:v—entestilgnedkmnentarer

Af Albert C. Paulsen

PA VOKSENUNDERVISNIN(‘SNIVFJ-\U
" Projektrapport af: Hanne Lisbet . Andersen, 'I'or-
" ben"J. Andreasen, Svend Age Houmann, Helle Gle-

rup Jensen, Keld Fl. Nielsen," Iene \lagn ms-'

' 83 "PIGE:R 0G FYSIK"
‘o~ et pmblem og-en udfordring for. skolen? . )
Af Karin Beyer, Sussanng Blegaa, Birme Olsen,
" Jette Reich og Mette Vedelsby . )

/83 "VERDEN IFVLGE PEIRCE" - to netafys:lske essays,
'-"omogafCSPeime . .
Af Peder Voetmann C‘hristiansen

/83 ""EN ENEZK}IANALYSE AF IANDBRUG

. =:gkologisk contra txaditionelt.

ENERGY SERTES NO. .9 .- '
'Spec:l.aleopgave 3 fys:l.k afs Bent Hove Jensen.
:'Vejleder Bent S¢rensen. ’

70/83. "]NDI}ERDIGS - OG EUMDI..II\J(BPK)BIH'ER I MTEMATIK,'

74/84 "MDIIA’I‘URISERDI(‘ ‘AF Mﬂ(K)ELEKTKI\IIK" - am vi-

- fysik.
ngektrapport af: Bodil ‘Harder og Lj.nda Szko—.

.\ tak Jensen.

H‘"mmm'mmmmsm I FREM[‘DJENS GYMNASI!M"
' Case: Linexr programmering. = -

rojektrapport af: Morten Blcmhm, Klavs Frisdahl
og Frank Mglgaard’ Olsen. - -

Jledere Nbgens ‘Brun Heefelt oq Jens Bj¢rneboe

apporter-af ‘15. marts 1984.
ENERGY SERIES No. 1o AR
) Niels Boye Olsen og Bent S¢rensen

77/84 "POLIT'ISKE INDEKS '~ FUP EI.IER FAKTA?"
. Opinionsundersggelser belyst ved statistiske
modeller.

-0g Susanne Stender.
ejledere J¢rgen I.arsen og Jens’ ijmeboe

78/84 f'JE\NS’I‘R@'SIEmINGEVNE oG GITI‘E%’I‘HJKTUI‘ I
"AMORFT GERMANIUM". :

“specialrapport af: Hans Hedal, I‘rank c. Ludvigsen
og.Finn C. Physant.

_:Vejleder Niels Boye Olsen.

84_ M\’I‘E‘MATIK [0.¢] AIMENDANNE[SE

Projektrapport af: Henrik Coster, Mikael Wenner—
berg Johansen, Povl Kattler, Birgitte Lydmlm ’
- og Morten Overgaard Nielsen. .

Vejleder Bernhelm Booss.

'Vejleder Niels Boye Olsen

82/84: M'EM\TIK o ¢ FYSD(UNDERVISNIN(IN I DET AUIO'
‘MATISEREDE SAMFUND" .

*Rapport fra et seminar afholdt i Hvidovre

25~27 april 1983.

"Red, 3 Jens Hejgaard Jensen, Bent C. J¢x’gensen
og: Mogens Niss. I . )

denskabeligqjort teknologi og nytten af at. lare o

Vejledexe Jens ch]gaard Jensen og Bent C. J¢rgensa1

KERNEKRAFT T DANMARK?" - Et. h¢r:l.ngssvar indkaldt
£ miljministeriet med krit:l.k af nd.1j¢Stynelsens‘

* Projektrapport af: Svend Age Houmann, Keld Nielsen :

" 83/84 "ON THE QUANTIFICATION OF SECURITY": '

 Af: Bent Sgrensen o
nr. 83 er p.t. udglet
84/84 "NOGLE ARTIKLER ™ MATEMATIK, FYSIK OG AIMENDANNELSE
i Af Jens Hpjgaard Jensen, Nbgens Niss m. fl. e

85/84 "mvmmmmnmm oG MATEM\TIK
- . - Speclalerapport af: Per Hedegdrd Andersem, Carsten lblst—
" Jensen, Else Marie Pedersen og Erling M;aller Pedersen
Vejlede.r _Stig Andur Pedersen.

86/84 "SECURITY D'IPLICATIG‘IS OF AL'I'ER\IATNE DEFENSE OP'I‘IONS

- FOR WESTERN EX
PEACERESE’AKZHSER’IISNO 2
‘Af: Bents¢rensen .

.87/84 "A SIMPLE MODEL COF AC i-DPPING (II\]UJCI'IVITY IN DISOIDERED

SOLIDS".
Af: Jeppe C. Wre

88/84 "RISE, FALL AND RESURRECI'ICN OF I'NFINITESIW-\IS
. Af: Detlef I.augwitz .

89/84 "FJEIRNVAWPI‘DERING

Af: Bjarne. L:Llletrnmp og Jacob Mm:ch Pedersen.

90/84"!‘1‘IERGIIIG mTEDRII’DRT]LRE"I‘I‘ELAIXZEISE
Af: AlbertChr Paulsen . .

91/85 "KVAN’IEI‘EDRI FOR GY!NASIEI‘"

1. Lazrexvejledning

Projektrapport af: Biger Lundgren Henning Sten Hansen
og John Johansson. :

Vejleder 'Ibrsten Meyer. C

: 92/85 'KVANTEI‘EDRI FOR GYIVINASIE.'I‘"

. 2.-Materiale | - ’ o
ijektramort af~ Biger hmdgren Henning Sten Hansen S
og John Johansson. ' . o ] ;
Vejleder 'besten beer

4.93/85 “'IHE SEMIUI'ICS OF QUANI‘UM NON - LOCALITY".

Af Peder Voetmann C‘nristiansen

: 94/85 "TREE‘NIGM KJU'RBAKI generalen, natematﬂceren

og an

Projekt.ramoxt af. Morten Blcmhqu, Klavs Frisdahl
og Frank-M. Olsen. ’

Ve]lede.r l*bgens Niss,

95/85 ”AN AL'IERNATIV [EFENSE PLAN FOR WESTEm EUROPE".
' PE‘ACERESEAIGISERIESNO.}
Af Bent S¢rensen " n

’ 96/85 ASPEKTER VED' KRAFI‘VAH’IEEORSYNIN ".

Af: Bjarme Lilletomp
Vejleder Bent S¢rensen

97/85 "N THE PHYSICS OF A C HOPPING CDNDKLTIVITY
o Af Jeppe C. Dyre. -

‘98/85 'VAIG’IULIGIEDER I MOHMIQEAL!IZREN
Af: Bent S(brensen . .

99/85 "Der er 1angt fra Q til R".

Projektrapport af: Niels J¢rgensen og Mikael Kl:l.ntorp
VeJleder Stig Andur Pede.rsm )

100/85 "msysmrs OPBYG‘IING"

Af quens Niss.

101/85 "EXTENCED deNIW ’IHEDRY POR WINDUI.IS IN

PERTURBATIVE FORM".
AfGaxthengupta

102/85 OPST]ILING oG’ ANALYSE AF MATEMATISKE MODELLER, BELYST

VEDNDDELIEROVERKMEODZR)PRAGEISEOG QUSETNING" .

ProYektrapport af: Lis Eilertzen, Kirsten Habehost, -L411 R(an

og Susanne .Stender.
Vejleder: -Klaus. Grunba\m




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

104/85 "ANALOGREGNEMASKINEN OG LORENZLIGNINGER".
Af: Jens Jager.

105/85"THE FREQUENCY DEPENDENCE OF THF SPRCIFIC HEAT AF THE
" (TASS REANSITICH".
Af: Tacge Chriscensen

*A SIMPLE MODEL AF AC HOPPING CQ\IIIJCI‘IVITY“

Af: Jeppe C. Dyre.

COontributions to the Third Internat:lonal Conference
. on the Structure of Non - Crystalline Materials held

in Grencble July 1985.

106/85 "QUANTUM THEORY OF EXTENDED PARI‘ICLE'S".
Af: Bent Sgrensen. .

107/85 "EN.MYG.CGJR INGEN EPIDFMI"
~ flodblindhed som eksempei pa natemat.isk nodelle—
ring af et epidemiologisk problem.
Projektrapport af: Per Hedegdrd Andersen, Iars-Boye,
CarstenHolst Jensen, Else Marie Pedersen og Erl:Lng
Mpller Pedersen.
Vejleder: Jesper Larsen.

108/85 "APPLIQXTIONS AND MODELLING IN THE mmmncs CUR -
RICULIM" - state and trends -

Af: Mogens Niss.

109/85 "COX I STUDIETIDEN" -
studenteroplysninger fra RIC.

ler og Torben J. Andreasen.
Vejleder: J¢rgen Larsen.

110/85%PLANNING FOR SECURITY".
Af: Bent S¢rensen

111/85 JORCEN RUNDT PA FIADE KORI"™.
Projektrapport af: Birgit Andresen, Beatriz Quindnes
og Jimmy Staal.
Vejleder: Mogens Niss.,

112/85 "VIDENSKABELIGGZRELSE AF DANSK TEKNOLOGISK INNOVATION
FREM TIL 1950 - BELYST VED EKSEMPLER".
Projektrapport af: Erik Odgaard Gade, Hans Hedal,
Frank C. Iwdvigsen, Annette Post Nielsen og Finn
Physant.
Vejleder: Claus Bryld og Bent C. Jgrgensen.

113/85 "DESUSPENSION OF SPLITTING ELLIPTIC SYMBCLS 11°".
Af: Bernhelm Booss og Krzysztof Wojciechowski.

114/85 "ANVENDELSE AF GRAFISKE METODER TIL ANALYSE
AF KONTIGENSTABELLER",
Projektrapport af: Ione Biilmann, Ole R. Jensen
og Amne-Lise von Moos.
Vejleder: Jsrgen Larsen.
115/85 "MATEMATIKKENS UDVIKLING OP TII, RENESSANCEN".
Af: Mogens Niss,
116/85 “A PHENOMENCOLOGICAL MODEL FOR THE MEYER-
NELDEL RULE",
Af: Jeppe C. Dyre.
Y"KRAFT & FJERNVARMEOPTIMERING"

Af: Jacob Mprch Pedersen.
Vejleder: Bent Sgrensen

117/85

118/85 TTLFELDIGHEDEN OG NPOVENDIGHEDEN TFYLGE
PEIRCE OG FYSIKKEN".
Af: Peder Voetmann Christiansen

119/86 "DET ER GANSKE VIST - ~ EUKLIDS FEMIE POSTULAT
KUNNE NOK SKABE RZRE 1 ANDEDAMMEN".
Af: Then Maj Christiansen
Vejleder: Mogens Niss.

RV

C@x 8§ regres imsmdel anvendt .
s p%29/86 "PHYSICS IN SOCIETY"

Projektrapport af: Mikael Wennerberg Johansen, Poul Kat=-

120/86 "ET ANTAL STATISTISKE STANDARII‘DUE!IIER
: Af: Jgrgen Larsen-’

121/86"SIMULATION I KONT]NUERP TID".
Af: Peder Voetmann Gnrigtiansen.

122/86 "ON THE MBCHANISM OF GLASS IONIC CONDUCTIVITY".
Af: Jeppe C. Dyre.

123/86 "GYMNASIEFYSIKKEN OG [EN STORE VERTEN".
Fysiklarerforeningen, IMFUFA, RIC.

124/86 "OPGAVESAMLING ‘I MATEMATTK".,
Samtlige opgaver stillet i tiden 1974~jan. 1986.

125/86 "UVBY, systanet - en effektiv fotametrisk spektral-
klassi ikation af B— A= og P-stjemer", o
Projektrapport af:-Birger Lundgren.

126/86 "OM UDVIKLINGEN AF DEN SPECIELLE RH,ATIVITE'I‘STEX.)RI_"-’.«» .
Projektrapport af: Lise-Odgaard & Linda Szkotak Jensen
Vejledere: Karin Beyer & Stig Andur Pedersen.

127/86 "GALOIS' BIDRAG TTL UDVIILINGEN AF DFN ABSTRAKTE
ALGEBRA" . ST .
Projektrapport af: Pernille Sand, lieine T.arscn &
Lars Frandsen.
~ Vejleder: Mogens Niss.

128/86 "SMAKRYB" - o ikke-standdrd analyse.

Projektrapport af: Niels Jorgensen & Mikael Kllntorp ;V:,

Vejleder: Jeppe Dyre..

S

Lecture Notes 1983 (1986)
Af: Bent Sgrensen

130/86 "Studies in Wind Power"
Af: Bent Sgrensen
131/86 “"FYSIK OG SAMFUND" - Et integreret fysik/historie-
projekt om naturanskuelsens historiske udvikling
og dens' samfundsm®ssige betingethed.
Projektrapport af: Jakob Heckscher, Seren Brond, .
Andy Wiered. :
Vejledere: Jens Hoyrup, Jergen Vogelius,
Jens Hejgaard Jensen.
132/86 "FYSIK OG DANNELSE"
Projektrapport af: Seren Brend, Andy Wiered.
Vejledere: Karin Beyer, Jergen Vogelius.
133/86 "CHERNOBYL ACCIDENT: ASSESSING THE DATA.
ENERGY SERIES NO. 15.
AF: Bent Serensen.
134/87 "THE D.C. AND THE A.C. FLECTRICAL TRANSPORT IN AsSeTe SYSTEM"
Authors: M.B.El-Den, N.B.Olsen, Ib Hest Pedersen,
Petr Viscor .
135/87 "INTUITIONISTISK MATEMATIKS METODER OG ERKENDELSES-
. TEORETISKE FORUDSETNII '
MASTEMATIKSPECIALE: Claus Larsen
Vejledere: Anton Jensen og Stig Andur Pedersen
136/87 "Mystisk og naturlig filosofi: En skitse af kristendommens
forste og andet mpde med graesk filosofi"
Projektrapport af Frank Colding Ludvigsen
Vejledere: Historie: Ib Thiersen
Fysik: Jens lejgaard Jensen
137/87 "HOPMODELLER FOR ELEKTRISK LEDNING I UORDNEDE

FASTE STOFFER" - Resume af licentiatafhandling
Af: Jeppe Dyre

Vejledere: Niels Boye Olsen ug
Peder Voetmann Christiansen.




/87 "JOSEPHSON EFFECT AND CIRCLE MAP.*"

Paper presented at The Internat1ona1

" Workshop on Teaching Nonlinear Phenomena’

.,at Universities and-Schools, "Chaos in- :
Educat]on". Balaton Hungary, 26 April- 2 May 1987

By Peder Voetmann Chr1st1ansen

13 9/87 "Machbarkelt nlchtbehertschbarer Technlk
durch Fortschritte 1n der Erkennbarke:.t
der Natur"

" Af: Bernhelm Boosl:,—Bavnbek

" Martin Bohle-Carbonell-

.140/87 "ON THE TOPOLOGY OF SPACES OF HOLOMORPHIC MAPS" -
' By: Jens Gravesen A

41/87 "RADI@IF.'I‘ERS UDVIKLING AF mSAPPARAM -
- EﬂfqﬁﬂQKEOGIHIQTORISK PROJEKT" ° s

Pro;ektrapport af Finn C. Physant
"-Vejleder: Ib 'rhlersen

142/87 "The Calderdn Pro:)ektor for Operators Wlth
: Splitting Elliptic Symbols"

by Bernhelm Booss-Bavnbek og |
Krzysztof P. WO]CLEChCWSkl

143/87 "Ku.rsusmater:.ale tJ.l Matenatlk pa NAT—BAS

- af: Mogens Brun Heefelt

144/87 "Context and Non-Locality - A Pelrcan Approach
- Paper presented at -the. Symposium on the

. Foundations of Modern Physics The Copenhagen
Joensuu, Finland, 6 - 8 august. 1987. .
Byt Peder Voetmann Ch.rlstlansen )

1145/87 “AIMS AND SCOPE OF APPLICATIONS AND
. MODELLING IN MATHEMATICS CURRICULA"

Manuscnpt of a plenary lecture dellvered at -
. ICMTA 3, Kassel, FRG 8. —ll 9.1987 - .

". By: Mogens Niss

146/87 "BESTEMMELSE AF BULKRESISTIVITETEN I SILICIUM"
' i‘,-T en ny frekvensbaseret milemetode..

Fyelkspccmlc af Jan Vedde -
Vejlcdere Niels Boye Olsen .&. ‘Petr Vlscor

147/87 "Rapport cm BIS p& NAT-BAS"
" redigeret af: Mogens Brun Heefelt -
"Naturv1denskabsundervxenlng med
.’Samfundsperspektlv"
‘af: Peter Colding-Jergensen: DLH

Albert Chr. Paulsen
. 149/87 "In—Qiru Measurements of the density of'. amorphnua
’ s germanjum prepared in ultra high vacuum”
by; Petr Visdor
1‘150/87 "structure and the Existence of the first sharp

diffraction peak in amorphous germanlum
_prepared in.UHV and measured in—situ"

by: Petr vig¥or

. 151/87 "DYNAMISK PROGRAMMERING"

MatematlkprOJekt af:
Bzrglt Andresen, Keld Nielsen og Jimmy Staal

VeJleder Mogens Niss

‘1

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

by ‘Bernhelm Bcoss—Bavnbek
Krzysztof P. WoJc1echowsk1

.153/88 "HALVLEDERTEKNOLOGIENS UDVIKLING MELLEM MILITERE

. 157/88 " STABILIZATION ,OF PARTIAL DIFFERENTIAL EQUATIONS

158/88" "UNIFIED FORMALISM FOR EXCESS CURRENT NOISE IN

" Interpretation 60 Years after the Camo Lecture. L

oG CIVILE KREFTER"

Et eksempel pa humanistisk teknologihistorie
Historiespeciale

Af: Hans Hedal »
Vejleder: Ib rhiebséh

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 ’
o OPERATOR TO THE DIRICHLET PROBLEM FOR A FORMALLY_
SELFADJOINT DIFFERENTIAL OPERATOR" '

by Mlchael Pedersen

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

by Jeppe C. Dyre

BY FINITE DIMENSIONAL-BOUNDARY. FEEDBACK CONTROL:
A pseudo-dlfferentlal approach "

by Mlcheel Pedersen

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 . ' - T ;:

161/88 "PSEUDO-DIFFERENTIAL PERTURBATIONS AND STABILIZATION
OF DISTRIBUTED PARAMETER SYSTEMS: ‘ '

, Dlrichlet feedback control problems"‘
‘by Michael Pedersen

162/88 "PIGER & FYSIK - OG 'MEGET MERE"
4 AF: Karin Beyer, Sussanne Blegaa, Birthé Olsen._

Jette Reich , Mette Vedelsby

163/86 "EN MATEMATISK MODEL.TIL BESTEMMELSE AF
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