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EDDCATIOML MATTERS

Tho Utility of Mathematics by Supt D R nThsory of
Conointratlon alt Applied In the Utah UnvartUy

Again CoisMdarod

The foHowfnfl tiireonlhaVali aof-

Malbmallcaa Nana of Intellectual
Tratning and Oeftopaletll wa deliver
tel by Prof D It Aunt at the tail meet

log of the Mathematical tcclety at the

Utah Unlverilyt
The votes of Mithematlc my be

consider from threemdn jwrfnulof
view flttt purely all a Inane I

oil training and develepmtnl second-

as n mean of acqulrinz knowledjai In

other luhjacw third Tor pradialu-

teluines
l

In the tally aflaln of lir-

A consideration ol each of these
dlvislont It equally InloresUnK but I

hare chooen to briefly diTuit flea flit
named dlvtikm prompte i rliap by

remark Iwanl about Ihe Unlvarally-

bullJInc and elsewhere conveying Ihe
Idea that mathematical tidy beyond a

knowledge of arithmetic and a vary

elementary knowledce of algabr t nnd
U contlderwl littleceonielry boulobuw

value to ll pemone In-

tend to nursua tome avocation ofl life In

which nulheirutlcal Kleoc IIt podally
sppfled-

II the presentation or thin attlela will

heln to correct this erroneous IIdea and
tofmpret any person with the value of
mathemallc m a disciplinary ouljcc4
the preparation of it will riot

hive been In vain
In taachlrat number lo young children

objects ore first used by means ol which

the child learn to count and to perform
the simpler orwrtllons in arithmetic In-

a short time llie mind grspt the Idea of
one or toot and Ihe association of the
obiecti with the Itnguaga of arithmetic
I11 no longer n aeary for the mind

r works tndepend ttiy ol the MUSI

I le objects and when these Mean are
once clearly understood tin 011w-

lY

i lion
ot the semlble objects

and Ihe mind retain only lie ab-

stract Ides which It uses with cleernes
and faculty In of each
new subject In arithmetic the wiseI

teacher uses welt oUecli and Illuilra
lions at will tUetotlic mind clearI andi
distinct notions ol the principle intro-
duced but when the mind once clearly
comprehends thee principle the tree
ol objecti lb no looter uectar lur the
mind hen abstracted the ideas from tiro
objects and works lieneetoith purely
with the ideal

So In algebra where the itiamlll-
conthleretl are rrpieaenleil by the letlern
of the alpltatxtohlectn are again anal
to give lo Ihe mind clearI and diilincU

i Idea ol the thlnn comhlrnd but u
soon ai thete Idiot are obtained the
mind no longer nultea use of the object
but works entirely by meaD ot the
> niboU

The same procen lake phce In ge-

ometry Definltloni and prlndrlea are
Illustrated by meant of objects and
drawings The right line may tint be
pretented tu the mind asa tuck mark
on paper or a chalk mark on the black-
board to Impress the geometrical dennl
lion that straight line don nut
change Its direction between any two of
Its points When thin definition U
clearly final In the mind It needs no
further all from UK eye for tin Image
h forever Imprinted

Space Is Indefinite eittmlon In whir
i all bodies ore illualciL A solid or body

Is any portion of space having the three
i ilimrniloniI of length tireadlh and

Ihlcknr Togne to the mind the true
conception of a olld the aid of the rye

i tray at tintlIIbo necetMry but lire Idea
bring onco ImpressedI tlul a solid In a
strictly mathematical sense meant only
a portion of space and has no reference
lo the matter with which the ipace may
be tilled the mind turtle away from the
material object and dwclli none on the
Ideal

It U tolerating fact that allliouili-
mathenutics deal with iii ntlly in ill
Central settee yet llicllanguage od maitre

i matla Iit wi comtructed that the breath
cation ore pertuid without the slightest
reference to the uanlty ue a nulena
substance A system of lyniboU by
which nuintlly can be represented 10-
IIbeen sdvptal l lornilnif u language for
the eipreatlon ol ideal dlaconnect
with the material objvcli yet capable or
eapreentngnndrepreaentingnueltobjects-
fly meant of this mboUcal lanuae
we ore enabledl not only to eipieu our
kniun llraUKhu In every deiurtimnt of
mathematical chaseI hot we are en-

abled lo tacit our enuulrio late
plored regions and discover new und
valuable truth

Tire nature of that culture which lire
mind undergoes by being trained In the
ate or an exact language In which the
connection Iwtween the urge and the
Hiiif tigntfied It unmlttakable lea been
welFaet furlli by Mr John Illcnriwl In

r Ins DlicoiirMi on the study of Naiura
Philosophy where In spouting uf the

i pure sciencee lIto tayi heir sib ecla
arc no definite andI our notlona of mm-
o distinct that we can reason about

them with an assuring that the word
i nnd signs of our reasonlnit Are full and

true rcpruenutlvei of the think ilgnl
lied anal consequently that wires we
mo ilanguage or mgns In argument we
neither by their IMC Inliodue rxtruniou-
nolloni nor exclude any tart of the
caw before us fur consideration Ifor
example words space square circle
a hundred etc convey lo the mini
notions complete In theniselvt and
to distinct Irom etery thing eta slut
w e are aura when ue use them wy know
and lure In view the whole of our own
meaning It Is widely different with
uordt expreatlne natural objecia and
mixed relnlloru lake for ttuunct
iron Different protons attach very
different Ileas In tuba word One who
ins toner heard of magnetism its t
widely diflemnl notion ol iron from ono
in lire contrary predicament The
person who regards tilt metal at Incom
busllLle and thin chemistI who seen IIt
burn with the utmost bury ahd who ha
other reasons for regarding It aa one or
the most combustible bodies in nature
the poet who uses It at nil emblem
ill idity and the smith and engineer Iii
whose panda It It plastic and mouldei
like won into every form the jailor wits
piliet it s an obMructlon ami Iho rice
tridan wino sea in Ila channel ofI upin
communication by which that most lin
passable of ubstscles the air nuy be
traversed by lib imprisoned lluldnavy
all different and all Imperfect notions of-

Ihr same word The meaning of much

a term It like the rainbow ever hod
sees a different ono and all maintain tlobe the tome

ItJt In fact In this double or in-
complete wine ol words that we ritus-
look for the origin of a very large par
lion ofI the etror intro whlcli wefall

lowjtlw study of thin abstract tcleiKe
glwi arithmetic

I iteomttry algebra
they ilibrd trope fir tin rx-

crcise of re koninK about Mil intlh Hi

ate or al coil uiy to coiKtmJ iu
r

i

be external to us yet Doing tree from
those sources of error sad mistake ac-

custom ut Ilu the strict of lan lIje
aa an Instrument reason and by rAn
lilsrldng us in our progress towards
truth to walk uprightly and straight for
want im hum ground rrFIOVI that
proper and dignilird mind
which mall never h anjuired by hav
lOll always to rick our steps among ob-

structtons andI loose fragment or lo
nearly them in the reeling tempests of
confliclliiL meanings

Locke lays down two ways of Increas-
ing our knowing

1Ilrleu dll1I distinct Ideas with
aetlled names an-

tiandihn Hiding of those which
nituric their agreement or dlsjgn emam
IhillIs he searching out of new Ideas
which retell from tha combination ul-

tlnnc ihal are known-
In regardt 11 the hint nf way

Mr Locke aye The BritIIiIs iuole and
elite In our minds determinedl ids is of
those things w terra wa have general
or specific names at least ol to many of
them a wa would coattdtr and Improve
our knowledge In or reason abuL1e
s a s For II being evidnl lhat our
knowledge cannot eaceenl I our less as
fir a they are either Imperfect cue
hones or obscure wa cannot
hone certain perfect or clear nj
edge

Now the Iideas which m the up our-
kmwlsnlue of mathemalir science tub

hi eaaclly these requirements That are
all lniues ed upon lute mind byo Axed
definlu and certain language and the
mind embraca them as su many Internee

r clearI tad distinct la theiroutlinesc with names which au gen t at
onca their characteristics asnl tlrtge-

rl
lie

the lecoml mrihod o Increasing
our knowledge pointent out rIlack-
mslhamtiesl science giverI lb most
ample and tin surest mean Th rea
things sew ell bated im mil evident
rnthi and are conducted Sty tunas ol-

he neat striking relations between the
known and tin unknown Th things
reasoned Aboul and the methods uf
reasoning sue oo cleaily unilentoodI

that the mind I sever hesitates ur doubts-
It comprehends or II does not ctimpro
lend and the line whkh separaies the
known from the unknown IIs always
well defined These characteristic give
lo thinI iisirm of roatonlng a superiority
over every other arising not from any
dlflerenca in the logic but from a differ
tree In Hie things lo which Ihe logic to

ipplled-
Mantfleh In 1lIlDiscourse on Malha

maths says If II be true then that
nillhemillcs Include a perfect system uf-

toasuning abates premisest are Mlfevl
dent and whose conchuilun are lire
ustlble can there be any branch of
science or knowledge better adapted to
the Improvement of the undontanrllngI

It Is in this capacity at a strong sod
natural adjunct sod Instrument of reason
that this science becomes the fit sublet
of education with all cmiiiltuii of itdefy ii kalivtt May kt heir utlniult-

urmlli blunt sctenees at lurked moot
bnraaahes of knowledge address them
Mlves tu turn particular taste or tub
sir tent avocation Gut thl while It IIs
before all a useful attainment eapecl
ally adepts Itself to the culllvitlon sal
Improvement of the thinking family
and Is alike necessary lo all who would
In governed by reason or live for use
aloes

The following may ba mentioned
twang line many reasun that may he
givon to show the value uf mathematics
as a meant of Intellectual Improvement
development

The thing ol which the science treats
are simple in Ihemsalves anal are pee
sentail lo the mint In plain and familiar
language We

IItherefore have cli ar sad
distinct Idea ol the sublecl presented

the words used In the definitions al
way hove the same meaning and u-
IIpress at all times lha soma idea no that
wines a deflnlli IIs once uiiderstoo I

the cunrvpiion uf the thing denned Is
perfect in the mind thus preventing
doubt or amliiuity cnhr In lire tan
guana mpU cd or in tine ides ex-
pressed

Nil dfinllions Are employed thai rate
nut be clearly understood No n loms
ore eater tint are universally ac
ruplcd to true and to which tin mind
by tine very law ot Its nature readily
assents In the process of the reason
log no principle ur truth IIs taken lure

granted but every statement mod IIs
connected directly with some axiom r r
definition or u III some principle already
proved

Die mannir In which the subject h
presented tit tie mind aids the memory
while at tine sate time it strengthens
and Improves the teaaonlng powers
First aro glees the definitions uf the
names of tine things which aru lbo sub
jcis or the leaMMiInK then follow thy
axioms or ielfe ldcnl truths which
to i Ihcr with the dennitUins form the
bun of alto science Front them the
tlniplest proposition ne deduced
followed by others of greater dillUulty
all connected logelu by rlgon ut
logic each part leceivui light and
strength irons all the others Ii rch pre
Inoslmiun may bo traced to lint pnn-
clplt and its truths etubltthad by
certain sort infallible argument TIll
dcmonitnlive argument of mathamatlci-
prexluros tiny moat certain knowledge-
of which thu mind is iunccp ibis and
establishes truth lei clearly that none
mi doubt ur leny

In inalhemailcH there are two quite
dlllerent systems ol liust fritiun the
synlhBtlcal

I and the unaluuvil The
ynlhetlral beginning with riehnilion-
utad minim mind terminating In the
tilghct truth leache bv geometry

Thin sckna a i maflolil turn
smut the very melhol by which Ihe
hum in nilnI In Us prigc1 from rilol
hood to age develops its fieultiet
Wiul lint meets the observation of n
child Upon wind ore lilt erli il
Invesllgnllon emplotad N xll t
culur which rasa only la line sikht-
hinre exieiKion di iianiion and tlie
fiiit ohleclsI whi li lie lueeis ninth th
bras whlc he ex mate Ito asct n ilns
unitI acknott ledges their oliienci
tines he perceives plurality and begins
lo enumerate linnlly Ins beginsI to draw
conchiMuiu from Urn purls tu tie whole
and nukes a law from bite Individual
the species thus he loss obtained
figure extension dimension enumera-
tion and generiliiallon this IIs the
teaching ol nature and hence when
this process becomes embodied in a W
feet lystem as it IIt In geometry that
lyntem become limo etusat andI moss
natural means of itrungthenlng the
mind 111 Us earlyI progress through Ih-

Ion
holliofI i kno lclr r-

II K li r th < child hn thin IuI-
CI gUlttalli and deduce lint h

I t J

n n
tut II nrpr lei i n

hili nnrce Ur rcannn backs nn
tiled to cause Ti tin mi ih-

meuphyslct of mathematir 1

trough all Its earl ones In arllbnui
algebra and in the differential an
tegral

u
calcu ut It furuWus a i

armory of weapons Ion acute phil p i

lavetllgaiion Rut analysis adv tes
one step lumber by Ito ptcul ir m l iilon
it exriciMM In the highest dcgrf the
acuity of aUiraciion which a Cher

morally or InlellectnallyI cotilflereI Is
always connrcteil with th loititst
i florttcf tint mlml Thus th ilnre
cjmns In 10111 the faculties In their
progress lo the ultimate stages of ma-

soning anil ibu more the miiiil lurks In
upon lue f It oslint aloe lushly and directs
tightly Ihou vat pows white nre to
buoy up nit an ntorthy n1 fiasco toeing

Lurch Pocun sold I the mathema-
lIc I can report no deficlencr oept-
I be that men do nut tufllclenlly under

stead the eicellcnt cry of the purr
malhemailri In lint they do remedy
and cure many duets la the wit and
braille Inlrlfrctual Fur If the witt bo
too dull lacy rh a pen If III w wander-
ing II If into inherent In lbs
sense they abstract il

One moro quotation nod that from Dr
Isaac Harrow the great English theme
piI m nnd mathematician sod I have
Unshed Malbcnntici serve to Insure
sad corroborate the mind la con tant
diligence In study to undergo the
trouble of an dentine meditation and
clucrlully contend with such dtmenlitel-
ie the In the way They wholly deliver
w Irons crediiloa sminlidly most
IlIon ly lorllfy us against lime vanlt of
skrpilciun ellectually strain ut morn
a roh presumption most easily incline-
m lo due a vent perlntly tuhjugatt us-

toi the government and weight ol n
ails ami It s lire us with resolutionI In
wrest I e again the injurious tyrant sI-

laity prejudices-
IfI the fancy be unstable and ffluctnil

Ing U It as It were patient by this Dal-

las l anti steadied by this anchor If the
wit be blunt U Is sharpened by this
whclttotn U II he luxurtonl It to
pruned by thIs knife If II lie headstrong
H Ib retlralntJ by bulbs urimitr and If It
he dull It la roused by this spur

lalhmiiir In all Ilit branches b a-

sciencel of tdnaa aliuif unmixed with
mover or maternal things and hence It
properly termed a pure icienca The
study of milhamttirt IImpresse the
mini with Hoar and dwtlnct Iless cut
tlvalM habits nf close and arrurale ills
crlmlniilii gives in an eminent degree
the power ol abktracli sharpens and
strengthens all ale faculties and de-
velop lo their highest range tha tea
toruu iKiwera this tendency isI lo raise
ha mmii rom servile habit of Imitation
to the dignity of self reliance and self
ction
the ltnee Pi 1I0Ilolt In II-

IIhxirjr err aeentra thou

The advocate ol UMKMV of donate
ration in eduntlasi hue their doclrlna
nut alone upon the unification of the
luWeels to be studied but Include with
It the natural unity ol thought with the
expression ol thought By dons Iis meant
that when an Intent mental acluity ho
bees arousal in the child through the
study of au oljecl by means of hterva
lion or languages or reading time na
rural deslie to express his cuncepl
should tIn Immadwlely grallfied and
that under the Impulse of the thought
skill In the expreattou moro a itily ac-

quired than II preaeuied by ilKll The
tolls ha greater Interest In knot when
italed to tha thought than when taught
for Ihe fount lone

Up lo lha age ul entering school lha
development Ihe wholu icing ot the
child Itam been lurnuoi that IIs
thought and expression Ibave gone mi
together Nut only Ito ha acmiired a
considerable knuwlodga of tTe world
about limn but he has laarnad many
musts of expression Under what Im
uilse lien he learned to make tort lo
node tiny objects and to nee oral
language lie has learned each mode
of expression as lhit thoughts dar aralcll-

I
It the Intensity of tin thought
steed fur IIu expression IDlbimll to
conquer many clilhcultlc-

In the case ul oral language he ho
Inert tu overcome much gnialerobilacle
thus wrlllnu or riodlng preiwiu u
uiiuncwilou proiiouncutionaccant cm
pleatI etc Ami cl all tinsI ha Iota
unladed we nosy UYIIO that tin Uncher
loss not Iu learnt i elnljl I j speak but
Ilui merely to correct any wrong habit
be may luve been allowed to form sad
lead hint on tu a greater skill IIn the use
of laugua

The same principle IIs Involve I In the
light leoUilug ul all ion m des e f es-

prratiun U is proemned I IFlush lha
aIm of the teacher 1 mid be lo w pro
rut condition in leaching tha subjects
uf Mianca geography sail history as to
aruutc the cons lot s activities Immidl-
awly needed fur mental and moral
growth Thts b teaching lITnat antler
tin Impulse of the thought no aroused
all medb asprnnuns liould ba cm-

Uic aim ul training the
IIxxlily organs lor ade jualc rrciptl
and exprcslon of such cunxclout acliv-
liu Thu It trainingI

A mode ol exprnuon rosy bit denned
as a manUeitation ol thought through
thet hourly Agiln the c iml furuMns-
yinlace o P wlut u ihe modoi aec
en try to fill y rtprei nun ldht end also

utterly Ir iin site Ilfuly lor expret-
Iatou Ifile c 11111111 makes known its

wausnand ain It cowtwns by mast of-

grntura std muicbons elennats In
oral lint guace which he mie later

Impreolous of color until of lorm nre
early received through the tense and
rrquile for exMrnalUatlon making
or modeling and palnUm Drawing and
wiinnx requiringt grouser c
muiilui come at ca

1lit r singe IIhli
each mode hat its tmncmd mite In bodily
devolo iment two or moru soap be em-

ployed to rxpres one concept and all
should have a place In the general plan
of study from ine priman grade What
particular function each mode Iota In-

complete bodily development It rowdily
pi ireilt un n little thoughtful consider
hull i It is linulned Hut each mode

if r ire ulnn is nuer s iry out only fur
full devel umcut of bodilyurgant but
niou ham Its reaction try effect upon the
r ni opt To put into intern d form the
Intlro1 concept Is tu Inten ify the can-
ccpt of the me Dxpronlni It Ono

Hive fir exnrmslun then to en-

h nice tho thought It follows IIa when
he concept it einreuoil by several Ir
erenl model lilt to many times limber

willed

Another motive for axpretilon nl
natural to the child IIs the clesiro to
lo others If the Uuchur by rimiiu
right cunilltlonsfor study nod by alter
fully employing modus of expioi uu
neuroses lulentu ment il tenon to ih ut

the concept COIUIIMI id to tine ul i
studied the deslri tu express will
corresponding Inlense and tine b1
rill motive of giving to ollmri will U-

oitored and educated
A tour w illt tine unity of nmmlI

ninth y ll ue hili mill child nn

n iln u in un J il IJ ns-
pnrvm n u i Oil d llu wl

n I

aldl
limit Iloww rl n u tinrt llcun-

srtnunner
<

r1 tutu r tInn-

addenl rr Iollln bevtlmni r to true edu-

callon
cans A terra

Tha moral rnult-
e

rf the oar
Incalion her

bo
Innedt outll cab

theMuted rv in dtaIN-
at

at
I nIIW ynmhtul rrrlnd

wfiii7pVc II ns through the Inter
sjllng vartetr hmoiffjJS

aehunl well
ii tminim law behInd

IIlililiw5with ovrl rxiOi tnihed to
Mml Amwa UI re matt be the
atfcW Joy of ronsniu power to fhalq-
which Oat be ailed hy no lower atm
then that ol the artil

tt
OUWol

oil
ur r rrae lJftIen1

In the Ntata I d nxt to tilla city-
soeently r c tHTtacI amngo-
wnst s ls in c it the lady stn-
treats oesie loin r tbofr kabrdvne-
np oo ttspof o sld fWlonarl
style tome ni tn oleo sot what

101 what un r w dq tend n A

spltlt of shbn y all lite boys
parted timed in t otithe before-

entering tbo r nwm lbl all
wttala moo Lrlit true causal
mine lsc ncutbre of the
fseolty pmesrutI n1 that dIecIptisr
would be deerr nli s sit the yvoag umuh-

h0 the prrdrienl whI w ore
IIIYIII the chose f i i atg 111II01111 n-
wlmrling their Le r nut ti ado u wuah

Whines IlIIomii Latboe

Lesa is stir tale
They not IIn the ilari r irailnj at the

natural jaa cams i they eluutd each
ullMl Uvet the o d uourfar-

Th twonmMlilMltlMd Ye1 Mr
Vn throats wnl i UM nan wan to-

toreI wild tin u inno Its woe
doakttul ben leinne gowned him bnv-
ever toe she wa ant n stint In Upln I r
Inv> If she bait tundl IU was wuall-
Tins youo two11 not qukm lie carna-
lid tha ordeal tie n M rmrtul d tin r
Milt The euun nwhw InronltwnI nii r
esic and In tie rvnmMO sit the rbhrasrlua
NbwI UeHeOald edo

InHurmah too wanra propoa to lbs
sneaNewI I wish we were In Dnrmah the
yowl Ulna retillnt with a alight slnsa-
MI UM olural mnoaB

A Natural Food
Conditions o f
the system arise
when ordinary
roods ease toibuild flesh
there is urgent
need of arrest-
ing wasteassistance must
come quickly from natural
food source

Scotts Emulsioni-

s a eon nal on of the life
cf all foodsit is cod liter
oil reinforced made easy of
digestion and almost as

aldlablt as wikr-

rnnra iessetta arc x Y AflanreMn-

yll lllnnh-Itl

3

i Cure-
Your

j

Cold
j at once Don let It settle

After that It IU uncertain solo
i

huw lung it will tale iu cure il
COMFORTS

6 Conserc of HoiIj hock ic-

w ill make your cold dieapI war
105 yuitklyta it cntic Ills

tanning and ttrciithrnlng-
nd

F
1 an Invaluable rrmrly fur

oiiRht Colds hurt Throat
i Cheat pulse tlronchltl or

klndrediniubl Known and
used fur over hal n century

You ash la east Lrke I Iq Iv
1 tear iMttmHv al mill In

hour r A ennltl
i

nnq f1Ii11111-
rtau tins

m SCHENCKSsa-
ndrLe Pills havases ln s A Insist
bold terse ty far beyond Un-

luKloilMcrlbe The fsiallycau hardly
te tune to tell that done not keep LLsm
on baudllor UM In omOl-

llOolMAlfDRAKE
to lino only Trgttable substitute for tut
tan srous mlntrsl Mancimr and while
Us sollon > a ouritlvels tally equal II
Ii tsts tone of IIts rlloui rffMU

In Conallp on Man ke sums upon
tLs bows without dliposlug In tin to
subs nint tnntleeaas

No remedy Ms to etltMtly en Ibi
liver nothing to speedily earn hick
Kwlsrl e Sour Ulomich smut Illllouineti
as times
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Havo your homos properly hunted before winter sets In

Wo carry lio Largest and most complo o atook of

Perfect Heating Furnaces
In this Weet-

IIoonoml041 In Natal Faultless In Construction Call and Examine
Satisfaction Unuranteetl-

G Umntef And plans for heating bulldlnp furnished upon application
Galvanized Iron and Copper Cornlow Tin work In all Its branches

SALT LAKE HEATING CO
310 SI AlT hyairl l rIsne

JOHN DEIIQCN the reli-
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