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FRL—ERTATLI ;RIS 5 BRI A
EHFIFE (Toshiyuki Toyoda)

NIC®HIC

ZZTHBELETILIE, BFREROAEE DN REYHEBERRIEICDOV TR
ERNKOVE—DOLEY —RTHOET, WHICWWET E, Za— b NFERRE
DRRIZ, YT ATINREDL I BEB TIEN FOILXINF—NHREBEXBITE
o, TOEREFBBEBRNERLEFHEZOETHNTSIILETHOET, ZHNITH
RABEW TR, 2S5 OYEEME O LM ZEEZD L TERIGRRZEATIN

CBEDIBRDLNET, '

SIIAE O (SR EORES « JHUREEQRER] (1997, 3. 11) OFHET
i E U =Rtk S ADBEWHE TAdolphe Quételet(1796-1874) @ Social Physics
(1835) 75 James C. Maxwell (1831) ® Ludwig Boltzmann (1844-1906) 2\ /z
S5ETENENDFRR/IZHEN, HERICREBINL) JE2MN, B0 30 4L LA
ARIN=T D=V A - F—THZEAITHIES Léon Rosenfeld (1904-19749)E A
NEHEFFLEZRFBRNS, TOEHKHBRBNIENSTZ/ZOZDERICILTHEL
7= Quételet @ Social Physics Z25FEIC B> THRAHODELZ, ELTIDIRE
"Essay on Quételet and Maxwell: From la physique sociale to statistical physics”
EETHNERRBLEZEIATY, BERBRHEZHEZELEOT, AHIZZOMD
DR ZEFE IR THELZVWERNWET,

L —ORRHE R
<HENTHWETLSIZ, Johannes Kepler (1571. 12. 27 - 1630. 11. 15) i3,
Tycho Brahe (1546. 12. 14 -1601. 10. 24) NEFICO> TER Lz, RIRICL5HE

2, HE, BLUOEROBEXRBRNT—F Z28MEoN L T, XEEBHO =1,

(1) BEEABE - DOESRET BHMANEEH< .
(2) BE & KB % & SBT3,



110

3) BEONEEHO—FIITOREDFAME EA AL AEEOES OO
RITHHIT S,

ERELELE, SOEEEEIREBLVWETOESNSREEFHOFEZRVEL
T —OENMIESICEROTHOET., LMALIZTENTARASRVDIRT S —
INEDEEER M TERLEEARBRT -5 OFEETHDET.

75 —@=%kAE 1687 £ Issac Newton (1642. 12. 25 - 1727. 3. 19) @
Philosophiae naturalis principia mathematica 12> TEFEMICEIRICIEAE NS Z
LIz ETH, B TRY 75— OE=HAI & Christiaan Huygens (1629. 4. 14 -
1629. 4. 14) AHEWEL I E2HAEDES ZEIZX > T ZRERNFER I N
TWET, | | |

Za— hIAMED BRI, REER Y T < it L O OES b aiE K
CHHTE S0, TOHRI-MHERETSILSICRDELEZ. LALZOHERICE
BEHEDSEXELOFERICELTIE, ROHBZNEDZNIEELBHVERA. &
&1z & &L T, 1781 4 William Herschel (1738.11.15-1727. 3. 29) REEDK
HEEETRA LT TFREOWMEBNEL, —a— Mo HFETEBICEHELEDOD S
FTNTWi), REEOAUICKRHNOREOFEENFEIN, TNNBEEELLTH
RahkEZ&E, kizib~xFTF Carl Friedlich Gauss (1777. 4. 30 — 1855. 3. 25) O L
EY—RSBEWTIREVTL & 5. |

HI AL 1807 X wT 4 V7 U REDORKXBEFBIRZIZ/IZ D, 1809 # Theoria
Motus Corporum Coelestium in Sectionibus Conicis Solum Ambientium Gk D
0 FgHRERVCEH L T REOER) 2HFL. TORBOEIC VDM 8
ELUTR/NZREOHRBOEHO D ERAAROFTAEREE L, TOIEKD
EELTCRBETEAANDZETRDELLD, BRXENLDAETIO 1801 £, 12X
ZDAE G. Plazzi A L7056, LES<KBHLEBRELSD TLE/INRES L A
IZOWT, HURRBRE=Za— b hEZE > THESFREZTRV,. ZO/NXERLH
DF—F%RD, TOMBZREICNPIETAFZBLELGAONTVET., PH
HOZARZ0FE, BEHIZE2<HFLLKEAZELZEWbNS Disquisitiones
arithmeticae ZHLTWAZ EZ2MHTMATREXL X D,

“a— NOHRFRIBFEOBRWELEEE, HALIENCY Pierre Simon Laplace
(1749. 3. 28 — 1827. 3. b) IIXMEB 2 MBHTHYICHAT HEFICHH A, 1799 £ 5
1825 £ IZMTT 4 &K D725 K#FE Traité de mecanique céleste (R#EH1%%) ZHIfTL
L7z, '
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LNLEOEN—Y 2 VIZEBREEBLVOCLEZTNTNOHREORER, 512 800
AicDEZ—EREE 2500 BORE - ERORRND D, RXEOEE, 55 WVIdFH
DOEMOI-OIE, REBAAUNARTURTH D EBDLNELDTE>TWELE, £LUT
LW TR AT KNAENIT— Oy NEHICEBREINDIRDITRDELR, =
RDZERNSE, BT 268NUBET I HENEREINE L.

Ta— hAFTEL L TREDEB 2K FMICES ZEREROBHEEREIAT
WheITIRb, BRIT—F OBRWHFIHERRIEREBATLHIILEEEZEZXDLIOITR
0, FTNEEKT S, 1812 i Théorie analytique des probabilités %, 1814
FEIZF DR L H D N E Essai philosophique sur les probabilités 2 H L £ L 7z,
LA L Z TS HERBHER SIEER, T42bb (HOf tRAEOZEE (A
(error) | EIECN, ZOHRBOUEIC X > THABEOLFN S WML TEDfEZ R H
THCH D, EHICHEET BT (fluctuation, Schwankung) IZi3E & A EBE.LAEA
DRNERATLE, REAE. TTTRIE. HERIBEERBDREAMNFHHTH
30T, HABRHICBIZIFHOTXRTCORETOMBEES 2H 5 Z N TENUL,
REABIZDOZ D TEHNEDRBENT, BIFONTI>THEIENTEDLTH A
I, ERREZELAOENTNHET,

T<EOFICEBRIEH DETOT, FARROATH VRS T TSR Extifi)/sE 2
# A 77 Jean Baptiste Joseph Fourier (1768. 3. 12 ~1830. 5. 16) IZE LN THEX
L&D, 7—UTIRa— kD HFEORBITZDITL Do BB ROEFH LI I Bk B
L. 1807 4, 4 HAMOAZHEL THENS 7— U THREEHEA U TRIKR O RMD 75
BREME, 1810 4. 7 UIHOZEAL CAMGEEOEREZRLAZI EREA
S5NTVET, ZOMHA 1829 412 Recherches statistique sur la ville de Paris et le
 départment de la Seine (/XU DR & — X MHIT DN T OMEIBIZ) 2HELTH
B EBNIEDTBNTTIEIN,

JhL—oOILE

R L—BBEONNE-OF S MT 1796 4 2 AIEERE LN, YEE3IF—2
M) 7OXETIRBHD, ThHSOMLENBEDE, SERT I VKR EN, £
59K 18314 2 AICMNIEERDELE., ZTha bbb ETLSIC, &L —iZHE
MR ZEENT 2H2OFTBILELE, TR EFTREERL. BLLEESR
HobETEELEFNUIRD ERATLE,

HiE 1819 4E. NSRS OMERICET HH LTS > bREN ST ORMERE TN,
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TORFITBISEBTE 1820 £T/ v ENVDEMHET I F I — (Académie
Royale des Sciences et Belles—Lettres de Bruxelles) ® X > N—IZ#FB X NE L 1=,

ZTOETAUT L« N—Yz)VORLFLOEMN L VWEERICEEL Ty ML —
i 1823 £, NI F—BRICRKXEERRTILOBESZ2BHLE L. ORI
27 FTLVz. BUNIRZ DS 22T AN, KXERBOMEFRALEDO-DETDE 12 A,
FhL—&ENUIZRELEL-.

NUEERZDTH 3 hATLEN, L —DFOBDEEHICKRERSELELE
U7z, 13429 /30U XX AT Domenique Frangois Jean Arago (1789. 2. 26 — 1853.
10. 2) & Alexis Bouvard (1787.6.27 — 1843.6.7) » & 8HIXK X% (observational
astronomy) ERXBEEDLELFEFEL, DNWTRT—IVOBNTI—IVITET TSI X
RV, HFREROEKE. EICHRRICMNEZENTEELE, TOKI TS X
i 74 FTRF [RGB ORKEETUTTBEATLRNS, FOWNKEHF LM%
BRI D LI RADHERRICIAIABERELED>TVWEZEEMD, B0y
FL—3RWEEEZZTELDITT, £ T7-UTh 5k, THROBEOIIZE Z 8 E
LORRDEH S EHENRFERTH D] EVNIHDELEEE, WEBHLEEEZ
LHNTVET,

DWT 1827 7 hL—RRXBRUAO T EXE BB EWATE 0O Rk
T TOBRITAITIRERAY NI U RORERSNE L, EHAEGE T
RELZRTOERALN, XY bV RTRITAINTIKERXBEERZLTWEY 3
Ve N—TV I VRS EIREERETT. Ya N=22 VTV T I s N—
IV DETFT 1834 05 B EXTHT 7 UADT —TF I ORIBETHRDHE
EVEZEMZBAL, TOBRIT A ONTABOTETVELR, O ENBET
JATIVEY ML —DEFICET 5H& k3 SGERORREEBEbTICIBNE
A

S THNOERATHIDLEL B2 RAD D E TRXEORIT 1832 £F TN
FLZA, TOMBIFIZY L — RIS RBER AOE2SIMEROAESEIZE T
BDRARERBNT —YOREREELE L,

XA OHRBTCHOIRBRLAEDODET, BHIZTOFEFLZICEIICED H
B B OPAMBHE O S EZ TR TREICEOFERER LELE, TOREIT
RDZODDFHILIRKBL T B ZE1TTIEL, T<ERTRRETHOERN L EE M442
Y] OXHICRDELE,

(1) Recherches sur la population, les naissances, les déces, les prisons, les
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dépdts de mendicité, etc., dans le royaume des Pays-Bas. (45 > ¥ FHEIicBIT3
D, Hifk, BT, BT, BRAUAT. £Of DWW TORERR) |

(2) Sur la probabilité de mesurer linfluence des causes qui modifient les
éléments sociaux. (GERMERZEZDFEEROEZEEDHERIZDOWT)

FhL—0FEEIX 1835 FIZ/NUT Sur lThomme et le développement de ses
facultés, ou essai de physique sociale (A& FDFHREH DFZEIZDOVT, WM Z
TR YEEIZ DN TORR) EBUTHREIN, bR <MEIFOFRMAELTER
RBICICKDWRATE Lz, BARATOEEE IBHESRBIYER - ILNEBR &
Fl— ARMIZEWT k-« TFg &EUT 1940 EITHTWET, ZOERITRZIZAD
YEEDRREHD I EIAT LA LA EICOHELATIIVWE LA, REMS &
Ny H2XYPEE] O TH S L13GES LEBATLE, Lo T, ZOFEFIC
THZEBHDEBATL.

I TCELEOEDIERIT ATreati_es on Man and the development of his faculties
EHELT 1842 ETF 4 ONSRENSIHRENE Lis, CHUdiicing L 5
SN—YzIIDEDTER LEE WD T ET, FHHE, #13 Quetelet on
Probabilities &9 53X % Edinburgh Review, 92 (1850) z& %, 20T L34
N —OADRN 2o TOET. UK 19 FTEETT 4 VNS K2 4 EETH
DRI AT TI)VIL, BEBIFE TR LFICELEDBN— )V EBE LM~ James
Forbes DED TI DR ZHHA BESHL I ML —DEREZQ LEEREZE-HD &
BHIET, TOFE 10 AT AYTINIT ST v IRZCH D TR, 200D 7
AEAY FS52 ROZLILT—ABKAD Lewis Campbell 1280\ 7= E3 0 F HE
I, TORORBNEZAZLEINTVET, CHIROZELTREZHHEHT
BETHZEIZLEL LD,

ST bL—0 TH2YEE)] ONFEZRRVICEBNTBHENIC. N— iz &
57 ML —DHFEIZODVWTOFMMEOXEICHMNTREEL £ 5, FRTIIVMICHELSE
RAEBR 2T TERHEES LLWERTROLICEZhhTHET,

No one has exerted himself to better effect in the collection and scientific
combination of physical data in those departments which depend for their

progress on the accumulation of such data in vast and voluminous masses,

spreading over many succeeding years, and gathered from extensive
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geographical districts, — such as Terrestrial Magnetism, Meteorology, the
influence of climates on the periodical phenomena of animal and vegetable life,
and statistics inaall the branches of that multifarious science, political, moral, and

social.

1835 fﬁktﬂhﬁéht’f}\l/ DEDOEXITT S OABTEMEBTREOLES U —X

D—%E LT, ZOYUTY > MEA 1991 £/ THIRENZZENEBDONDEXTX
S, X ELTHEVIFHEEDITTNET, ,

ZDED 6 ENSRBFREBMAEDHRAMEL T, TOEICHOMEBIZERELZDI,
BN FHH et LEABEEDRDEETL,
BINGEEIHETOSE FERzE, mEEyzE] OE B2+ AdER)
BBINT, WHEWSISERIZINSETNS, EbhELRE, BAIT TAIKFER]
2V THET & B (TY) BEFROF (HL) EEFDOY (T, STAN) b,
FE () BERAOE (F) EF/FOE (U, #IFH) 6> TS, EHDE
T, LER>TEOFEZDOITEZIZTE, [BLVEOSEASWRFOEXDDER
MaEERWHT & A THHE) OBETHVET, BB L —OBXSHOLEAR
ZhoTWhwa EEbNS K] OMFITHMNTEEEL L&D, ZOFRIAOEZIEEE
NERT, BIZOHEFEII - FVIRAEIFIIDEESBDOTHVET, £k 1)
BREVET, BAERFEORIBLLLMS, SFW, LW, 5D LW, OBKIZHE
bnbdXHITRDEL %,

PETSE A IIRAE T2212— D720 (Sclenceisone.)] EWS BERFICK I VE LTz,

LU —IRRARBEEDRENOFEE, Wk ZIUIBENTFEROR ZITEK S AR ORRH
BOKREZERL, TEBLFETEZEOAEHBALT, Xk, KBEIBBEAAANMERZ
SO EOERREEBRICEAL, 2OT—F2NETEHLOBERZNIHLE LT,
BIIFHROEHAT, TNETEVHEHT REFALBNESEEZORBNBERZ BT
Tl > TE-BFREIR¥R (sciences speculatives) IZDWTEA D EiIdEBHRN,
Lo EDEoOTVET, |

ZLUTRKRRBBAIT -5 28E L THR—KICEED 5 WIIEMR T 5201213, PR D
RO RBOBAAIZESDNTIRABSRNWIEEZRBLELE, 2O EIEF, £
NOREESE, BT HFOEBBECIHIZ - T, NERZ O DERNZHEORMA T
B5T—INRNELDHMBET 27— FAAVSNEZ LIk o THEFEINEL,
RO EBH#HERZ T DI, FRaBhfi (FFORNIONT] OFHAOXETH Y
£7, FTHEXEBHIINTET.
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L'objet de cet Ouvrage est d'étudier, dans leurs effets, les causes, soit
naturelles, soit perturbatrice qui agissent sur le développement de 'homme; de
chercher a mesurer l'influence de ces causes, et le mode d'aprés lequel elles se
modifient mutuallement.

Je n'ai point en vue de faire une theorie de Thomme, mais seulement de
constater les faits et les phénomeénes qui le concernent, et d'essayer de saisir, par

I'observation, les lois lient ces phénomeénes ensemble.

L'homme que je considére ici est, dans la société, l'analogue du centre de
gravité dans les corps; il est la moyenne autour de laquelle oscillent les élémens
sociatix: ce sera, sil'on veut, un étre fictif pour qui toutes les choses se passeront
conformemément aux résultats moyens obtenus pour la societe. Silon cherche
a établir, en quelque sorte, les bases d'une physique sociale , c'est lui qu'on doit
considérer, sans s'arréter aux cas particuliers ni aux anomalies, et sans rechercher
si tel individu peut prendre un développement plus ou moins grand dans l'une de

ses facultés.

(ZoEHEDOENIZ. AMOEZICEELZRIITTHRPER., TNo50ERNZL O
Thh, BEHLRBOTHN., TNSEHRTEIEIIHD. TNTHEEROZEL L
NOEVHAREELHORTFEIUET H72DDHETH 5.

REBARKOWTOH 2BHEIEADI EVIHEEAZ D TIIVWRW, 2Z, AMOfT
ZETNICHETIBREHEND., TNOEOHROEF D ZHUMTT D EAZBRAICK -
TH® S LRBBETTH B,

BT 2 TERTBAMER, H20HICBNT, MEOELEEMLFETS 3.
FREEOED D THANBERMERH L TLAEHEOL S BbOTH S, bLBH
BB, TIULT AT OERAEE IO W TIN5 EEME R BT 5 L > 10
HRPNTVWAEBR EOBETH S, Lo Tk, bLbhbhdl, Whiddaym s
DEBERT S EESEOE. IITEBRLEAMEZERTRETHD, BEIHED
BERIENSIZHEBLED, HBAEANZTOREANDIZHDITOVTEIMBALD E
NEREERTEBHEIMRELWALS EL TSV, (EEER )
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ROAVTIVDHESE

IF4 NS THEENEI TE LY R TINIDERRD SRFIIFE T, ST
DEMBER (decorative painter) D. R Hay OEERONS5E 2 M 2AT, IHRHRD
ERERZZEZE L2, £NUIEA 16 FORT, EOEBEIIT TIZ MR ORI 25
DTVELE, TORBIBLETE, TOIENLT 4 INTRED T +— T AHIR
(. D. Forbe) DEITA D, WAMAH L WHEFEZ B0 5 KZORBITREE >, &
wbhbhfEl/k, 250 TEMEDA, James Clerk Maxwell, Observations on
circumscribed figures having plurality of foci, and radii of various proportions,
Proceedings of the Edinburgh Royal Society, vol. ii. pp. 89-93, 1846. TT .2 A
DIIVIRIT A NI DIy PICAFELDRZEDO—ERD 1847 4 11 AT, LK
T —T ARSIV A D)V OERBEENREZDOET2ORATLERE> TELLL,
ANCBRRE LI AT TN ET bL—DHFEEOHERWIER T A —T ADRRIZLS

DTY,

RIVATIIZHL Yy DR F2 5L TH bO THEREIEHH) DKy TADTL
v A 7Yl 2R, metaphysics ® moral philosophy 12 LR 5 ¥aEFTRR,
HATWRITHEBRZAN LD T, 2O &t BlicnE L 1850 47 HEXK
AF ¥ NNVZEWERWFRICEFNICZ L TERRREIZRRSNTHETY, EE
RS M OHE TEDHSOBMZEBEE TV EEET MOBELITRD FT,
ZTOFMITT ML —O THPH¥E] Z2H)DTiiAH CORENEDCLRQRIZENMN
72HDTY,

ZOFROBBEDINT TT 7T, BNENETE > LHMER, TORMNIZITTI X
DHEDHFENETA, ZNNSOHFINFES LNEREITESINTVHET, ¥ b
L—OQARFRINTIIVWEAN, ZOXEOERIIT AL —DOEDOFRDENLELL
BALEVNSTENERNET,

As it is Saturday night I will not write very much more. [was thinking
today of the duties of the cognitive faculty. It is universally admitted that

duties are voluntary, and that the will governs understanding by giving or
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withholding Attention. They say that Understanding ought to work by the
rules of right reason. These rules afe, or ought to be, contained in Logic; but
the actual science of Logic is conversant at present with things either certain,
impossible, or entirely doubtful, one of which (fortunately) we have to reason on.
Therefore the true Logic for this world is the Calculus of Probabilities, which
takes account of the magnitude of probability (which is, or which ought to be ina
reasonable man's mind). This branch of Math., which is generally thought to
favoﬁr gambling, ’dicing, and wagering, and therefore highlv immoral, is the only

'Mathematics for Practical Men', as we ought to be. Now, as human knowledge

comes by senses in such a way that the existence of things external is only
inferred from the hérmonious (not similar) testimony of the different senses.
Understanding, acting by the law of right reason, will assign to different truths
(or facts, or testimonies, or what shall I callthem) different degrees of probability.
Now as the senses give new testimonies continually, and as no man ever
detected in them any real inconsistency, it follows that the probability and
credibility of their testimony is increasing day by day, and the more a man uses
them the more he believes them. He believes them. What is believing?
When the probability (there is no better word found) in man's mind of a certain
proposition being true is greater than that of its being false, he believes it with a
proposition of faith corresponding to the probability, and this probability may be
increased or diminished by new facts. This is faith in general. When aman
thinks he has enough of evidence for some notion of his he sometimes refuses
to listen to any additional evidence pro or con, saying, 'It is settled question
probatis probata ; it needs no evidence it is certain.'" This is knowledge as
distinguished from faith. He says, 1do not believe; [ know." 'If any man

thinkth that he knowth, he knowth yet nothing as he ought to know." This
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knowledge is a shutting of one's ear to all arguments, and is the same as Tmplicit
faith' in one of its meanings. 'Childlike faith', confounded with it, is not
credulity, for children are not credulous, but find out soonef thaﬁ some think
that many men are liars. I must now to bed, so good night; only please to write
when you get this, if convenient, and state the probability of your coming here.
We perhaps well be in Edinburgh when the Wise men are there. Now youare

invited in a corner of a letter by
JAMES CLERK MAXWELL.

*The meeting of the British Association for Advancement of Science at
Edinburgh in July and August 1850.

(underline by T.T.)

T 19 FIZARo @DV DRI AT TN RNEOEE > TWEHERRZIEEICRERE
7% (highly immoral) 2 EW U, EOMRRIIZENZABOZD OREDOHIETH
%, EBRTNEDIEVESHAZEREZE L, 2 TWIEEIZARM (Practical Men)
EREHZER > TS ARMICHESIN W T, MIDBBREHDZVWRWEZEA
C. ZORRIZH o> TIHEDHERN S BHBRARZELET.

TV IOKRBEZBSOEIIVATINVEBEITI?yI5—, AV, A= X%
URFE—ROYHFAE L BICHWVES OWRICEEMN, SEIERERTARLEZOH
RMOARUCHERHEBRREDBELE. BhTH 77570, BORERLEERK
BEHHADEBICTRLE [77 5F—0OH% (Faraday's lines of force)] 123V IBEL
ZHE, TOBFENENMLRENZ2HTHILIBDET, ZOHFIX 1865 F A
dynamical theory of electromagnetic field & U TSR L. BIRYBZEOLFE L /2>
Tl ERIITHLHTELERIBNWEBNET,

RO ATITIVIE 1854 4, FIDTAUT L« AV M SH T X OMEROEFEEEA
53N, THUTK > TEMOMHRCHE ORFHRHR N ZFED, 1855 4 12 AIIHOD
BRKFOE R EBWNINE On Faraday's lines of force, Part I Z2F&& L., LI
ZTOFEBIEBHEHL THWEL,

Z DI/ E/-F 1858 4, Rudolf Jurious Emanuel Clausius (1822. 1.2-1888. 8.
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24) @ Uber die mittlere Linge der Weg, welche dei der Molecularbewegung
gasformiger Kérper von den einzelnen Moleculen zuriickgelegt werden; nebst
einigen anderen Bemerkungen iiber die mechanische Wiarmetheorie, Ann. Phys.,
105 (1858) pp. 239-58 N TE Lz, €L TEDHER On the mean length of the
paths described by the separate molecules of gaseous bodies on the occurrence
of molecular motion: together with some other remarks upon the mechanical
theory of heat 4% Phil. Mag. 17 (1859) pp. 81-91 Ic# b, M4 2 AIZREfTINXL
7o |

INERALEI I AT TV OMBEITIE 19 FOBY b L—OHEN 5213 5517 H
RVFEPPITHO TEE Lz, MIBEBIIER LD, VITPaTADRIXDBARDZE
BECHERLZ ET, BBEOAZELTRENS (56 2RETEFMERLE 5
A 30 BT George Gabriel Stokes (1819. 8.13-1903.2. 1) iICHUELE. A -
—J AR TETORSHENEORR TYHEFCEETIREONTHTEL ODEE 2
BT TVELE I AVDIVZIZOFHEHL T 4 »ABICRAOY bS5 RitHFOH
Y NT 4 — 2 THANZZERT TKEDTFORENH] KOWTHETLHELEDIC
[llustrations of the dynamical theory of gases, Part I, II, Ill EWSEOFHR X Z2E
1860 4@ Phil. Mag. I/ THFICRELE L,

ETVIATVINDA M= A TOZDTFHROEHZHILTBEELL LS,

BIEIKAEET N ELTRICERZ S o EHOTLEEARN LB THEN -
BaDPII—ERETHET S L LET, THEHBTRIZTS B 5 AMRRKSES TN,
75972 A —DDRN—EHE TH 2 EMEALFRMO—DDIRICHRET HHE.
TOEMZHERIICHELE L, TOIVHIITRNTORIBFRICEZZH> TS &
RELE L, BEL MIERIGERICHAVDIETINVIREERZBDIFELINER ST
WERSLTLED, MIFEDATINSKRDOFERECRVIZIHDERA, ,

RIAVIINIMTIRS DR, V70D a I X0OBREZTDE LA W TEAEDHEREE
BOKBICBITSHBEHEZFHEL, TS OBRMENICONICFERRZEDOTH 5
. BRMIORTZET LA, TOEMEHRBEHICESEEL XD,

This is certainly very unexpected, that the friction should be as great in a rare

as in a dense gas. The reason is, that in the rare gas the mean path greater, so
that frictional action extends to greater distances.

Have you the means of refuting this result of the hypothesis?
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Of course my particles have not all the same velocity, but the velocities are
distributed according to the same formula as the errors are distributed in the
theory of 'least squares'.

If two sets of particles act on each other the mean vis viva of a particle will
become the same for both, which implies, that equal volumes of gases at same
press. & temp. have the same number of particles, that is, are chemical

equivalents. This is one satisfactory result at least.

LOXEZHDET visviva EVWD TTF IR TEH 2EKL. Mk BEBT RV
F—) OWFBEELTEDNTWE L,

ZTNETREOEMNFEVWIZOAMESI DL INTVWEATADHMRNE, [HEFTFD
HKHZE2EE U TRET 20, WX IUIHSTEK S DI, Hnd Ens5<
AT IINVDZOEHEE X DOHERITIT, WAEERIT L —OHEL SR
WEETHZEREFEAEHEBEVNH D EE A,

AICRRELZZLD IR AT TIIVO ZOHFIZZDE4E Phil. Mag. IZHEERIN,
Ludwig Boltzmann (1844. 2. 20 - 1906. 9. 5) iIZDRh5nERE2 5 X L. RV
RUER I AT TN DOBEESHRENGDH B HEITHEE L T, 1868 4, Studien iiber
das Gleichgewicht der lebendigen Kraft zwischen bewegten materiellen
Punkten %#¥¥#& UL ¥ U /z. lebendige Kraft I3e1ZFHBAL £ Lz visviva ® K1 Vi
RTEBIZRINF—DIETT,

BRIZRINYIBNNII I AT LN E G LFEL THeh 2RI —DDEEER
ALUTBELVWERVET, FNYREY I AT DIV OEENT — O v )NKEOHFE
FERBbOMTIRBEAEEMINTNVNSZIEZESICEYL, B5E2ED
Vorlesungen iiber Maxwells Theorie der Elektrizitat und des Lichtes &&EY 5 2
BEOE%Z 1891 M5 93 FIIMTTHIRL L,



