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AT FAA ok EYdAe FIRARELS U]’“—E—’b‘ﬂ ZEAA EA UAAA T
480 g wolsddth 1690dd ¥ < i diFeA 6*—4 T 4
2 ol SRt A2 1947 27t HojA ok U]*—*.-ftf—ﬂ"] ot o=, 23 9
= HAAAEL FH FEHE ARSI YT

W HEHY FE&HS F4o dAFel i YRy UHI FAALE A3 AUk
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S HE3HA T uAEe Bzt oMtk WY y vtz 9 FgW, 29y
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FEe T el dE vE VSN IVANY ASAGT, IV FUAE
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ojAL sz EHIW,

limflz)=b < (Ve>0,36>0 st Jflx)0<lz—al<s — |flz)-bl<e)”

Ir—a
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o ddAL kst AT, EWA(H. Lebesque, 1875-1941)+ 1900
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fon
O

R o] FEEol FAHH7] wE ol o([22].

gEHAE o] HHELAE FE HFEI, oA FESE THEE o83 X
H2E 42 ggdg Zo] ZAGT gEgas 3 o] FAFY FA FAHAA r
g Eold da, FAHNAEL u, TAEY FEAYT} 0FE F e FA duwE AT
Ak Z+ 6 & 0B uw & AQAA" r F o] FE Zolg &1, 2L w § AW u
o} W7 y o] o]F & Wo|l z & I o]F& Z olftx ¥ Uvk + ¥ W (spherical
surface)oll A F&4 &9 AHE u2dudwdfsingd 2 XY 75 ¥ des d3
o] F&a &9 AHHAY AYE fetxm o, AGH FAd oA o #AE F

& & 9
f2=1r2—2rucosf+u2
A fol m2e JHFTE p()E ¥, 71 S AgelAde F&aA de o
A B o FAEE r AYeE FIANA FH oEFH Zol FET £ ATH(22
140-141%1).

i

uZdudwdosinoi"";f—"sgcp(f)

U= 1100 wANA ARNG-E AN e} R EAE AT

(4) u%udwdt?sinﬁ%tp(f)

gEeast SAd HERAS AR WAL A A $4 7o 2y

o
(torus)E #(f), ¢

)

o
=Y,
tlo
it
oft
puj
ki
o
U
)
ML
rot
)
tilo
i
)
>
kel

=) /dﬂp(f)iﬂ de C-nl)E w1 5 fo] ARG oA corbx SdwT
o & eede BwHog oW, BERAFEAY f=ART & AdeAe A

2 ()= [dfe()z £ # A3 7 g 0 o = Aol IR hAl 2ok
[e3) o) f
% 2k Cc= [ d ; = =C- Sl = =
et 2tk © fo fof); (f) f ife(f)=C fodfso(f)ﬂ g ot

cae eANgAdU Aea [arp()ne 2A Ak Aol AN At

o gae 24 A (e T Br2A AFsd BAD
S 97l e Bale] EAE Foz AFshel Aty A4
U7 WelA ol A% gto] =AY AAstn AT ol
gate] Eqol4 FHolm, & & 9 YA A8As I
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etEets QM A01EY £3=dTe HS

e o273 HowyozA uixle AdFola FAAA At =doldtn
E & gtk v$dxE 29 WARA ojAE A ZAxdtn U @ESHEE
FAA Gty A4B A2RE 55X F &5 o(f) ool HalA A2ZAE T
AY AZsdzn 4. ¢ g 2 Aoz 0k 25Y 295 ed BRI E A
1 gEgt2e 249 2718 F(logarithme hyperbohque)ola}ﬂ 2y gEHg2E i
oS Z e e Folxm frb 4(0) oW K-S ZEIL(fini lorsque f est nul) f
7} F3tjol < (0)o] HAtn OPﬁiE}(nul lorsque fest infini). WA ¢ e o5
e "o dFEtn B 4 gk o] REJ g AL uenArt WA E A4

698% ol F(commentary)e] ¥2 o2 Muadrt meba FAE F e AZAA 9
o BER @ ' heH 2] ()M () 2 WMo} s
u2dudwdfsing{C—n(f)}gAM o & AFF foll FaI 52 Ho| AF
£ 2 F AdE Aotk a(NE F && AW o A FW AR AAY F7
A3 itk g7 AR F=A2 B $ gtk @A Yo FEFW E U

) — u2dudwdfsind=(f)}
= AAZ FE37] AN w=094 w=27 7tAd o2& AFE w
H F3srzozd AFA(torus)E A HI, o]AL FAFLEAN FA
2 Yl ET. 9714 94 z 202 BEHe BFAAE YEFE 6=09]
HE =7 7tA HEL dFH T& AANE £ o FEo] @Y. AT
r 9 BAE g7 2ol
sin9=——f( g];)
A2 HEe7] JaAM w=004 w=2r 7AA o2& AFE w
2 AR, F3dA 202 FH YA (torus)E LA H, o]RALE F FOEA FA
o =

19 $EE GEREY. o714 A (o2 R AAZE UEdFE 0=0
AHRE o=7 717 AEL AFW 73 HAS 5 9 g TALT 44
FBAZRE sind% furel BAE GeF 2o Ak,

o g A (Be] WA FU LT TE 0 o AP ARNL AA @ Foh
. _ udu
_27ru2dufd951n07r(f)——27r(7)ffdf7r(f)

i /fdfvr(f)% FEdaes A O -¥(fFER ¥, O'S HEULE Fo
W, f7F B30 A b w(fH)Ee ¥ e 2 g2

o
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o
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S 94A @UAoRS ARIA O3 BAANT O e A AEANN A
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(O=rf=r+w? & ZEoid, 4Ege g3t 2ol At
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WY o F5E ¢ o dAA DR, dr o ASE P29 Bl @ APL
GeRhETh B9 ozl r 2 FsHE A9 Blcolonne)l A AEE 7] e}
W, FAY 5 ol FUAA b wFel Ade] vk of A%E A ar B I

o

Zojol @k AL Q9] B4 2 AAE Fre ropold AES AHE ] 4
% F718) Fojok ¥t 2z 99 ARGE G 2ol A,
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etZets PAZO| 2R #ot228e HEs

B3tk 9714

o] K—H/b & 2E3A Aol & fAHY Loz GEgEe
b = Fol g3 FAFHE WY 9 wixFolth K £ FAHE A Wo] B4
A A9 A FAgolrt WA FEHe2E Hb § TAY o—2z 5 FEAA &
Aol YZoz FAE To e Yo & By

o gZaaE FA4Y B To FAY oA HUsE SHAAES DY o
FAY SLduA} BATH dogAN Fgste di= AFAAHA 7t gl B o,
BgAe & 2 2R &3 dXIgn 2o FBo AdX3E FE 2 L FL
M Una g2 52L& 24 3 27 22 ¥L F v A A g§dY HyAo] 3
AetdA e BEAY AEHAA AAGTn P& W, o] F¥7 (osculating radius)&
7y p Y 22 Fed 7‘%% HEHAM 20 £ BT 20 ST 24" Fo] A
209 7L oFUA A= & 4 2 UEY, U 2L BAE A d49.

12 n?
a a
A=

a’’sin%0 + a" %cos?6
FzAdA o] g HMAL A2/a 7} H1, B=A2/a B2 ToW, A9 T
AZo tiaja] duzz2e] del £ AHZ 9 o Z+E& FAAA FHAZ

Z
=
F9E e 9 B

_ L e L 2 LY S
(7 —B-—a(a,,zszn 6+ —7 00 9) Y 6+ bcos@

HUE o]FE IA gAdAE AE drid "37:]‘4“ EtdE FA7F 2A#E 9
& AEL wola A7 A HlAdttn FEZeAE Bt doA AAG B YL
oA B FANA U2 A A 2o B F 9\1—‘5751], RS FEFG2E e
s ol 2 Ak b K+ 2

derd +2 AN B dAe 48 a9 AFFANA o2k GoE Yol
Yz g 42 A% F U

L[ solcr Logios Zsimto) s+ L 1e L]
(®) 277/0 d9(K+ 5 cos 6+ b,sznG—K+2 b+b'
fAHo] 2ESE b & b FL Lol HI, FAWHol LEI}AY FAA ESE A
S Gugel ¥RF Aol Yol AT Aol 2% AfE ol A, T4
ol A BAE eAAWY iAol PEE oFW, B % B’ olgtm FASA
teo #AAE A
%= %szn20+ %cosZO, B}' = 760820+ %sin20
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Fe whel Qe FAS 1 &9 VA £AQ B2 A0l 99, {9 2§
5 N e ELTEER: 7

‘&73% 7}1‘ el 14([23]

Aol o FA e AdetdAS A, 43 8, &

=g 2go AN AANN AHEEE ge go| ede-gadzel ¥
HAS HA BAZWSY FAFFAE AHdY. x yEFFY BA#NY FAFTHELY
ol Hoe} H4e HAEE R Rojgtn & of R¥ R’ thg249 Fd 3
Fatch
©) Rrt—s)— RV1+p +¢ {(1+¢@)r—2pgs+(1+p)e}+ 1 +p2+ ) =0
8z 8z 8%z _ 8%z | a2
A P I Gy T e T haay T
A7 A (1+¢")r—2pgs+ (1+pPt7t 2 del-2a o]3 oL w9 A
Moz ol AFEI 2 RO FYH

1 1 (1+¢*)r—2pgs + (1 +p*)
R R (1+;D2+112)3/2

EA#AWY &% FA Eg5S Uetde ok (28 DA, SEHEE 499
T34 2 (cana)E NSOZ »}EMM o FHAS MY

| A1, 1\, e H[11
1n K——(E R)+gz-—K 2(b+b')

(10)
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2tZets 2H 02N £ ESe HS

G714 b o be EWY FEREQ 0 WolAY Hu 2 Ha HuA 0%, g =
%9 JHeEolth N FolH £2E B8 4 FEE K-

OA N 7tA9 7 Fololtt. (10043 (DA LzREH ¢

tlo
o
o
ofk
1z
o
)
e

.

(1+¢)r—2pgs+(+p*) 1, 1 292
(1+p+¢)"" bo¥ - H

BA#e] FAZHv B Holn, dEgLe THARE, ALFF 19%] 3

(12)

= AL ueUAY WA A4P T16EUE AT} 1 —b174 Wshgko] 27 wof
Noz AFed, EojFW LW FUT AT WA b FS FHUAY Foud
qe] AEZ golgt: Ao 2do] A5y @AW UL AFL FE¥Hoz:
AWM ERHAL HBA JeE = A9 oo 442 AP AARA 23
AT B & A o T e @Eds A5 a=g/H

=
o,

HEGAE oS S Fo] HIHSFAT FEY
"=bsind 2 Fi AALSHEHE,

! ab’l 2 ab' | 2 ab'cos’d’
sing’ ' sind’ 3 lsind 3 lsind

(13) b=

! ol 2 ol 2 ol
sind’ Si1’130’ 3 Sinse' 3 sin59'

v\m

=gq® YR RABUCIAN FA7} Serbe ®ol ¢= g—fgz L

sind’

== o] ®th A (13) o b #FE Foz HMAM ¢ ol HYstd e 2

. ’ _ 3,
(14) Hsinf 1 l , 1_3(1 cos’¢’)
gl gsinf 3 sin%f
w0l g9 A FWe AN, L8 FAGHY,
q
_ H sinf' _ costante
(15) ¢= g 1
BEFATT FES Y FALE THAAYGE, 48 A1FSo ATH([239] 25F]). °o F
He oxg sedA A& FA AP=7(%+%) Nge nagn 29 2
1



012&8

ol

Aotk BAZ WRAA fAY 08 A 4% GHAAHFE (1DAAY WAL
2 BAYy) WRolth ey THAR, 499 A2RSoNE moh PEaA of
FHE FEHUA

Dlh+2)= H(R L ) 2 BAHAG o714 DE S WEolw At 94|

FH oM FA L Feolud A9 Fol, 2 WUaAZ REY FolE /FHo=
Adsir B golth oldl @ FEFAYL AIFEFH FAst Al ENE
FAAGs, A28 287 38 2oz Zwaddd, 28y A2R2dME 1A
Ads; Ald 14& Eﬂ°i8W1Ew1ﬂ<%ﬂ3%%3ﬂﬂ°§.ﬁ”ﬂﬁ.gﬁ
AT ol AL AR Z9 W] FHREA FHoZRE FuAA F2o PFIFY
Zlol metM FARHEE 24V EWFHoZ BHEYPOY, A2RFoME HS5E 33
WA BE FAY FUAE ATH(24]).

Z= Az’ + \zy+ By’ + Cr® + Dz*y+ Exy’ + Py’ + ete

714 Az’ + day+ Byl AW FEgEzo|zo|1, C:c3+D:c2y+Ezy2+Fv3—°— =

ATel fA BRI BRE o()E o2 yHoz BaANA FA9 TR
oUF BaYZAN AFE FAT, o) ANE 14 FE3 2AY Ludel d-obE
el 2 TANGE FUAN $) APEE o FHI. o FAN )
$049) WAHE Ak Hol olserI7t 4rk
A2% %) A ogD(h+ =—H(R AR EER S AP=W(E}T+—§Q~)T+ oE
N -

olold tEetzst W& 0@ T FEE Eviz o] qd WA ge
oz fEsh}, SEase TUUAL Fadolt mARYS $A7F L3 o

zol aFete 9 v= [/zdwdy—-f—[/(% ; )dxdy EFL, FAY AFIH

o WAYFOR o9 yRoz R v=Lg aoun o o= o

2g
@ dFelm, = FEFZH, HE  gZuUFHed ooy  FIHgae
cosi=2—p§;a,ﬂ-°4 2Ae FEAN cosigt?d BATL TUSAL 474 p0E

°“‘1 g e A Azlelm, p'G'e AAG TAZE oo Avloltt o] FAL
2 AN, 05 AT 25 ol (2D WEATAH FY @ 2 =3

x&
(o3
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etEZets A0l 2R £of=2

o

o H=s

(2@ oMM, —n,, + 7,080+, = 0mEHA cosf =

s A solid

(28 2) 371, 4A, IAAteld BB HHZ

'759 — Vst 7}_ %TL]—

7lg

(15) AeAE @ T2 45 H/g & 7o AFolmz {FA7F 22AY W
B Eole mABY HAo WAt HFekrs A0 thE FEE o] s
A B SHAS 4FE F&& ol&dto AL o ZL JEAHY dEYE v
2 3o BEg2E gde APxAAM BEAHE A4S nEIT

1. gZo] £ 933 RARS o] L£3l9 FA9 FHALAY

2. £ oz ¥ F Huol oM ANE FAIE FlH ol =o| AV H]FF

¢l FlElxol=d A9 I ZHEH

3. e AL 49 mo] W3 uF; e FAFE /MR F /Y HddUdHE

SAlol YUe AL, FRAE F HAL HYIA YA AE, HolA &=

F HFAE A e mAB 9& BE

4. FHAAEH e F HA Aloldl e A FE&WE

5. ©}2}7] S (polyprism) el A el f A ¥ sl

6. FAHYPS F FAdo 7+4 W3l wWE FAe Q=HF i xAR

7. SAZRE Ao ZAAFA ojetA FAF s FrSA.

8. Favrg o H=AFQ M(tangential meridian) Z(angle) W3lE o] &%
gEex Ae FA.
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5. FAFTHI RAHAE

dujBez @A Aude SUL 7do] ofyke Zo] 184712 BHHUG
of7lel e e B4 HEEd T8 FEg2r =9sded wH F
HEY Aozt & & Utk I99 BHEE od-BagE FHUTHE =9Fe
B2AM SAFHEC EAHolEA AAdT. S9Ad 34 BZAS olEF 4
SHEY HE5L2 1947 Wl A FgAEe] o Z2AE A7 stA € adeoldd.
aFEe] AEde 2E F2 HEFE0| F(zero)olojokst=tl AAZ AF oA 1
BuE FEL Qo] oiHn 2dYyE 174d 25§ FH2E HFHE SAANAA
Az F2FUY catenoided 83T 1760d stad=s €4 AFHd 4
A AAUE S2592 HEdAM AY duE4E HFHorde $3sAd. g
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Theory of Capillarity of Laplace and
birth of Mathematical physics

Dept. of Physics, Suwon University Ho Joong Lee

The success of Newton's Gravitational Theory has influenced the theory of
capillarity, beginning in the early nineteenth century, by providing a major model of
molecular attraction. He used the equation of the attraction of spheroids, which 1is
expressed by second order partial differential equations, to utilize this analogy as the
same kind of a particle’s force, between gravitational, refractive force of light, and
capillarity. The solution of the differential equation corresponds to the geometrical
figure of the vessel and the contact angle which is made by the fluid. Unknown
abstract functions <p( f ) represent interaction forces between molecules, giving their
potential functions. By conducting several kinds of experimental conditions, it was found
that the height of the ascending fluid in the tube is inversely proportional to the rayon
of the tube or the distance of the plate. This model is an essential element in the
theory of capillarity. Laplace has brought Newtonian mechanics to completion, which
relates to the standard model of gravitational theory. Laplace-Young's equation of
capillarity is applicable to minimal surfaces in mathematics, to surface tensional

phenomena in physics, and to soap bubble experiments.

Key words : gravitational theory, molecular attractions, surface tension, minimal

surfaces, capillarity, attraction of spheroids, partial differential equations.
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