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branches of knowledge. It has reacted with beneficial effect 
upon the universities, and has tended to promote scientific 
thought throughout the land. By its demonstration of the 
practical importance of purely theoretical conceptions it has 
had a far-reaching effect on the intellectual life of the nation. 
How much such a scientific revival is wanted in our country the 
social and economic history of the past ten years abundantly 
testifies. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE.-An interesting ceremony took place on Saturday 
last, when a portrait of Prof. G. D. LlVeing, painted by Sir 
John Reid, president of the Royal Scottish Academy, was pre­
sented to St. John's College as a mark of recognition of Prof. 
Liveing's services to science. The portrait was provided by 
subscription, and the funds obtained will also enable a bronze 
bust of Prof. Liveing to be placed in the Cbemical Laboratory 
at Cambridge. The Vice-Chancellor (Dr. Ward, Master 
of Peterhouse) presided at the meeting of subscribers, and the 
attendance included the Lord Lieutenant, Sir John Gorst, Sir 
Richard Jebb, the Masters of Trinity, St. John's, Clare, Jesus, 
Christ's, and Downing, Profs. Sir Geurge Stokes, E. C. Clark, 
J. Dewar, W. J. Lewis, A. R. Forsyth, J. Westlake, J. J. 
Thomson, J. A. Ewing, W. W. Skeat and J. S. Reid, besides 
many other resident members of the Senate. 

PRINCIPAL RUCKER, F.R.S., will distribute the prizes and 
certificates to students of the South-Western Polytechnic, 
Chelsea, to-morrow evening, December 13. The chair will 
he taken by Mr. Sidney Webb. 

PROF. EDGAR CROOKSHANK, who lately resigned the active 
duties of the chair of comparative pathology and bacteriology in 
King's College, London, which he occupied for fifteen years, 
has had. the title of Emeritus Professor conferred upon him 
by the Council in consideration of his long and brilliant 
services. 

THE St. Petersburg correspondent of the Times states that 
the Minister of Publk Instruction has made a decree expelling 
all the first-year students at the KharkoffVeterinary Institute for 
insulting the professor of chemistry at that college. The reason 
for this action on the part of the Minister is the fact that on 
November 28 the first-year students sent a signed request to the 
professor of chemistry that he should resign his chair on the 
ground that his teaching was unsystematic and obscure. The 
decree adds that the professorial staff were agreed that the 
charge against their colleague was without foundation. 

THE British Medical lournal states that the municipality 
of Hamburg has adopted a scheme by which all the scientific 
institutions of the city are to be grouped together into a univer­
sity. The directors of these institutes and the lecturers, who 
have the title of professors, will form the professorial college, 
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which every year will elect its own president. It will also be 
the duty of the college every year to draw up a programme of 
lectures and practical coUrses. The programme for the cur­
rent winter semester includes courses by II7 lecturers. This 
movement is a step towards the foundation of a fully-equipped 
university in Hamburg, a project which has long been under 
consideration. 

AFTER a meeting of the U.S. Cabinet on Tuesday it was 
stated that the President had received a communication from 
Mr. Carnegie on the subject of the creation of a fund for the 
extension of higher education. The amount said to have been 
offered is ten million dollars. It is understood (says the Times 
correspondent at Washington) that the proposal does not involve 
the establishment of university buildings at Washington, but 
that it is intended rather to place a fund in the hands of 
Government trustees, from which the expenses of deserving 
students may be paid for the encouragement of origiI}al research 
at home or abroad. It is believed that the proposal has not yet 
taken concrete form, except as regards its general terms and the 
amount of the gift. The 1>resident will consult with members 
of Congress with regard to the proposed gift before making its 
terms public. 

MR. HANBURY, President of the Board of Agriculture, dis­
tributed the prizes at the Derby Municipal Technical College last 
week, and gave an address upon some aspects of technical edu­
cation. In the course of his address he remarked that he believed 
that partly where the United States and Germany had the ad­
vantage of England was not in the technical education of their 
working classes, but among the great leaders of commerce and 
industry. Commercial education must spread from the top to 
the bottom. They wanted to have commercial instincts and 
business capacity instilled into their leading commercial men, even 
uptothe universities themselves. England was far behind America 
in that respect. Twenty years ago there was only one college 
of the kind to which he referred in the States, and that was 
in Pennsylvania; now there were at least nine orten univer­
sities in the Union which were giving that commercial education 
to the leaders of the country's commerce and industry. It was, 
unfortunately, the fact that they were lacking in a good system 
of secondary education. He hoped something would be done 
in the matter in the next session of Parliament. The foundation 
for the work of technical schools was a good, sound education, 
which could only be obtained in the secondary schools. This 
was the reason why at the present moment they did not find in 
technical schools those advanced students and day scholars 
which he hoped, under the new system, they would find flocking 
into them. 

THE movement in favour of reformed methods of mathe· 
matical teaching can be assisted by discussions at provincial 
scientific societies and university centres. A discussion of this 
kind took place at the meeting of the Royal Glasgow Philo­
sophical Society, held on December 6, Prof. Gray being in the 
chair, when the subject of the teaching of mathematics to' en­
gineers was opened by Prof. Barr. It was remarked by him th!!>t 
the engineer uses mathematics as a tool, and it is not essential 
for the man who uses tools to manufacture them. He did 
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not think it necessary that.strict mathematical proofs should be 
given for everything. An. engineer learned physical constants, 
and physical data might he taken for granted. He believed 
that the education of the engineer in mathematics would gain 
and not lose if instead of strict proof there was more of illus­
tration. Prof. Barr gave the calculus an important position, 
hut expressed his desire for the portable formulre ad vacated by 
Prof. Perry. Dr. H. S. Carslaw, in the caurse af same 
reinarks, said if teachers in schaols would anticipate the 
teachers in . the calleges by using graphical methads they 
would nat hear mathematics spa ken af as killing thaught and 
destraying educatian. At present Euclid is given far too, pro­
minent a pasitian in schaal wark, with the result that algebra 
and trigonametry suffer. Prof. G. A. Gibson expressed general 
agreement with the views af Prof. Barr. He wauld not; how· 
ever, insist tao much an daing away with lagical demanstra· 
tion. The faundatian far the teaching of mathematics shauld 
be laid at schaal, and he camplained that twa years of a schoal­
boy's life -were worse than wasted by the enormous amaunt of 
rules which he had to commit to memory; which were of no 
intellectual interest and which he was almost certain to, forget. 

THE Educatian Cammittee of the General Medical Council 
presented a second repart on the steps to be taken far the 
Improvement af preliminary examinations at the meeting of the 
Cauncil last week. _ Sir John Batty Tuke, chairman of the 
Committee, in presentil)g the report explained that in N avember, 
1898, the Educatian Committee was to report when, in its 
opinian, it would be practicable to prelimillary examina­
tian to the senior and higher standards. In .Jul1e, 1899, the 
Cammittee reported, after consultation with a large number of 
educational authorities, that it would be better if educatianal 
experts were appointed to review the circumstances af all 
examinatians. EXPerts were appointed, and in December, 
1899, the Cammittee submitted a report, alang with a report 
of the experts, who held that it was impossible to raise the 
standatd to, the senior ar higher grade in the present candition 
of secondary education in Great Britain. Thereupon the 
experts were asked to, state reasons for the belief. In March, 
1900, they gave these reasans, and the Cammittee was then 
enabled to, work upon certain fixed principles. The principal 
difficulty met with was haw to produce a rise in the character 
of examinatians in reality, a real bonafide rise. It was easy to 
make an examinatian look more seriaus on paper than it really 
was. The Cam mit tee had not asked for this to be done, but 
had made representatians to the various examining bodies, 
asking them to, raise the standard of the pass-marks rather than 
increase the difficulty of an examination. Feelillg that the 
Council had the true interests of education at heart, the various 
examining bodies had met the Committee in the most can· 
ciliatory spirit and had, wherever necessary, provided examina­
tions in order to bring abaut a common good. The Committee 
expressed the opinion that it would not be practicable to, raise 
the standard of the examinatians until the state of secandary 
education in the country was in a less chaotic condition than it 
is now. The responsibility lay with the country, and it was 
.sincerely to be haped that the Government during the next 
·session wauld bring forward a strong measure. by which this 
important object might be attained. After same discussion, 
the Council adapted the motion" That the repart af the Edu· 
cation Committee on the steps taken for the improvement af 
preliminary examinatians be 

SCIENTIFIC SERIAL. 
Bulletin of the American Mathematical Society, Navember.­

On wronskians of functions of a real variable, by Praf. Bocher, 
has for its object the settling certain questions cannected with 
the subject so as to, clear the way for further investigations­
such as whether the roots of wronskians of sets of linearly 
independent salutians can have an infinite number of roots in a 
given interval, and also the question to what extent the theory 
of the adjoint (adjungirte) differential 'equation remains valid 
when the coefficients of the differential equatian are nat assumed 
to be analytic but merely continuous functions. To do, this he 
considers the slightly mare general subject of linear families of 
which the sol'utians of a hamageneous linear differential equation 
form a special case. The paper was communicated at the 
August meeting of the Society, as also was-the following, an the 
configurations of the 27 lines on a cubic-surface and the 28 
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bitangents to a quartic curve, by Prof. L. E. Dickson. After 
determining four systems of simple groups in an arbitrary domain 
of rationality which include the four .systems of simple con­
tinuous groups af Lie, the author was led to consider the 
analogous problem for the five isol'ated simple continuous 
groups of 14, 52, 78, 133 and 248 parameters. The groups of 
78 and 133 parameters a.re related to certain interesting forms 
af the third and faurth degrees respectively (Cartan's theses), and 
these suggest certain forms discussed in the paper.-Dr. G. A. 
Miller gives an account of the mathematical work . done at 
fiftieth annual general meeting af the' American Assaciatian for 
the Advancement of Science. There are given the titles, with 
abstracts, of twenty-five papers.-Prof. J. S. Ames reviews" Die 
partiellen Differentialgleichungen der rnathematischen Physik" 
(nach Riemann's Vorlesungen' in viertet Auflage· neu bearbeitet 
von Heinrich Weber, erster bd. 1900, zweiter .bd. 1901).­
Amongst the notes are included the Cambridge mathematical 
courses for the current academic · year.-NelV publications as 
usual. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Royal Society, November 2.1.-" 01) the Properties of the 
Arterial and Venaus Walls." By John A. MacWilIiam, M.D., 
Regius Prafessar af Physialogy in the University of Aperdeen. 
Communicated by Sir Michael Foster, K.C.B., Sec. KS. 

,Navember 28.-" A Comparative Study of tbe Spectra, 
Densities and Melting Paints of some Groups of Elements, and 
of the Relation af Propp-rties to, Atomic Mass." By Hugh 
Ramage, B.A., A.R.C.Sc.I., St. John's College, Cambridge. 
Cammunicated by Liveing, F. K S. 

It has been usual far investigators to rest satisfied when the 
properties of ttie elements were shown to be "a periodic 
function of the atamic mass." Diagrams drawn by the method 
employed in this paper will show in what degree the properties 
vary with the at()mic mass, and will make it easier to establish 
the exact quantitative relations. 

The work and results presented by the author make it clearer 
that the properties of the elements are fundamentally due to the 
structure, as revealed by their spectra, of the atams rather than 
to the quantity of matter in them. It is incanceivable, for 
instance, that the change from calcium to, strontium proceeded 
through the intermediate elements when we consider that the 
strontium molecules must have a similar structure ' to thase of 
calcium. This structure is so simple that the fundamental 
(Bunsen flame) spectrum of each of these elements contains only 
one liQe attributed to the element. The anomaly, accarding to 
Mendeleeff's law, in the atomic masses of tellurium and iodine 
is further evidence of this. The properties of these elements 
may have nathing whatever to do with each other. They are, 
however, closely related to and in correct order with those of the 
elements of their respective graups. The genesis was not in the 
direction of tellurium to iodine, but from, or perhaps through, 
oxygen and fluarine respectively. So also is this the case with 
the other groups. 

It is more probable that in the genesis of the elements the 
properties af certain fundamental matter are modified ?y suc­
cessive additians of matter to them, or by causes af which this 
is to us the apparent result. The regularity in the changes in 
the properties of lithium, beryllium, boron and carban, as, seen 
in the. diagrams, is very remarkable. It is, furthermore, very 
suggestive, for the changes in are appr?ximately pro· 
portional to the quantity of matter III the atam III excess of a 
constant quantity (which is ahaut 6), as if it were the same 
matter that is added in each case. 

Geolagical Society, November 2o.-Mr. J. J. H. Teall, 
V.P.R.S., president, in the chair.-Dr. Vaughan Carnish ex­
hibited photographs of waves and ripples' in water, cloud, 
sand and snaw.-Notes on the Genus Lichas, by Mr. 
F. R. C. Reed. The Lichadidre are divided into two great 
groups: (1) that with a pair af bi·compasite lateral lobes to 
the glabella and a more. or less definite fourth pair af lateral 
lobes; and (2) a group with a pair of tri-compasite lateral 
lobes, through · the fusian af the fourth pair with the bi-cam­
posite pair of the preceding group. Names are proposed for 
each ·group, and also, where necessary, for the eight sectians, of 
subgeneric value, into which each group is subdivided. The 
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