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Dans toutes ces recherches, on fait un fréquent usage d’un principe général trés
simple, qui consiste en ce que la limite d’'une somme d’infinitésimement petits n’est
pas changée, quand on altére ses éléments de quantités infinitésimales par rapport a
eux-mémes ou, en d’autres termes, quand on remplace ces éléments par d’autres dont

les rapports avec les premiers ont respectivement pour limite 1’unité. Le principe fon-
damental que nous établissons en commengant est la source des plus grands avantages

1. Eléments de Calcul Infinitésimal 2. Duhamel
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que présente ’introduction des infinitési-
maux. Il permet d’en retrancher la par-
tie qui rend le calcul difficile, en donnant
un moyen str de reconnaitre si cette sim-
plification ne conduit a aucune erreur.
Par ce moyen, on a toutes les simplifica-
tions qu’on trouverait dans une approx-
imation, et en méme temps 1’exactitude

que 1’on n’obtiendrait que par de longs
et pénibles calculs.
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1. Traité de Géométrie Supérieure



Y¥o (VFoY Bl 5 30b) Y45l CFY Lo o2\ e 5 Sen s
bdoss ao 5o O 4z Lol e dx s i LS s> Sysboles 5 Sl N
oy 4t U3l Wl 250 el o 8 Lol s 5 ol st ool 0 4 S oy
FITY Iyt emsler aiony Ay 0 s(VTVD 3 Yo) (VAAY sl o FATY gl
acd gz denin > SOYAAY oole VA allae [V YO sl YA] ssle 55555 dums 535 93 S
Lsgs adsl daz 5 a55m oz 5 ol e ((VAAY VYV (3558 0) CRVYY JIsd vy
S Voo it |y DS S S el s peren Sl it 5 Sl 138 Vo
Gz b 1) S ol Jdses (b5
Sl oS aslinnl Sl 51 el €lg e
3l ol OS¢ plos o ol Camis
o L S sl s 6 b S Sl iy
) bol 4 & whas iy Shmio lan
Qo) st s ey ol ol i a5l

C:..o‘,s [P J:J:MQ ol U red 33

S BLSN LS el 555m 55 (55
Loos> da 5 nr laclS IS olye (gpse ol e o5 oS ablis 5 L
Ul S ol o lb (S s 8 Sl S o alt 5,138 0 [YA] B i
Gy 3 Sledke Al 5y Olge 4 Lol 5han bl Js wese g sl ol 4 95
ol shasl o5 b din 5 iz 090 QLS iihad o e S s QLS 9 0 e U
ol Gl G g i 5 e 5 (5SS Glalss 5 (Lols) (asgdh GLLas any 535500 6 9,2
ISl b ((JS5) €lSmr b e 35555 5 St 5 (S1S5) (Sl 30 e
5mes oasl) dhazdl 28 (6158 (el 058 0Ll (23 by glaeds os ol Sl (aL 55)
ool S0 & gl Sl SN 5 (i) (Juollod c(dozss 51 2oy 4 gl s
Jlen [Ks505lag ] wiladlse CW shasl plizse 5 asly bl Do K5 5l
Uit s ol e o ol LS et (L91) sl s o [1.K0]
sy (ko S 0 sue Bime (ke 5w bylie plades STLAML) (o) Son
26) (ol gon G imo ) 8 S84 (oled) (toled) DVslas Jo cailslas 5 o
25) (ks d,me b LUy s rz“)lil 20 hme b aiSs g sl gyl sie ol 5 (s g



L5J*"VL5JL“’ sﬁu‘wd—qx Y¥s

4 (W) ile DWlee o 5 (B (8 bl bl D315 ol 5 (s
Jyors sel5 5 adlsio Dlints 5 CIE L 6 () gt (o aslsd (gt o, K S
Sl (o) oz Gt (5205 245 B) Brme Cime S e Joli (5,850
o5 o 2boan adlgie s slasl 158 mazolod 0 Sy 6l ol 3 aslial 5 I
SG ol w2 s Eom (3,380 (2 55ke bl 1 S laleriir G0 Sty ) 315V
e b (sller iz gladslee (00,8 o (dolae glaaty; 5l 5 YU o) (4 dolae
4325 (e 5 (oo B (e SYslan (0T S8 3 ln oy almn 4 (355 ) P
Uz ol (633,8 Jasey dblin 5 s 95 QLS 5 25 05 by j5uS 4 dgama yd S
CIVAAAIYYYE s AV 0t 53 (gmn OVYY 0l o it b allidai

o308 53 15 Bode el 095 QLS (13 0 550l s S sl Sliols e
el 555 ¢ il 280 53 3l (Ul b S 8) (Ul 3 SVolos o 51
3l S (SUM) o5l 85 s ke SO bl 428) (o dslan S
skt lan 305 93 o ke S 1y e dolne S (i) (o235 ellons 3055 i O
e O3l 3l i (S55) (@)line Sl jae o) :pt%? Gobo (6,5 Iy (oS
g sb Casle ol & usige 01 fushend) (31 530ty oo (i iyl 1 5 sazee
el 03l Sy (Oln3) saome G ool dolme 3 o ez S5 2,k (50 s Sl
Rz WAYe Jl s S ol sughon Blgm sam o) sk (00 sl o o ppsls
AR Bollas DAY Glie) wa3lss nnz (B dblio 5 o Dlinke o0 30 [V ] 552 0
ADVYYE o V] oMo



YYv (\f"“um‘)}xﬂlg)\“ijk-\:nf“ dL«J «‘50\1)"43.{.\;\3&&)5

- SR B A ) R S PR PP I
TBNS sty Jo w2 o7 . .
g T s bos Ear St e (phine o S osdioe 25 Sloj 2
;}‘ﬂ;_.:jua!ulg:,wl}'l:du"/d—?é‘ﬂ b sl olaldloml ol asl e
VB 1 Frasls /oSS ol 2 . ) .

. _..(:(/ u"; WS, b rx)))bjb_)s((u)\m Jos 5! Laxs!
L'/,“,‘:”'.’ !rl) ,)"d = Ii. ./
:/fj;l}:_j/db’,«:lyf_;/l,.{l r/l:{,‘(an 392530 Sylus FAYY u.'-\i‘\ LS’L"'? (R

Sisr e g

CLS ol s S (8 el ao o iy
Jitn QLS S olsie 4 5 St 01 (5 s Sl 6,8 L8 5 6 SUSTABGSS oiny
il iomen 5 Sl OVl 4 bge sbadlin Bio ol s ol sad
Jols 1y T8 V0] s o Sz slaolS iy o (il > oD glye b gldlie
OV lle)y @pazd) 25 6 5,0 a5 310 Ol 68 S 5 o LS Iy Bad
OAIANYYE i YO ) b plon Jls (G 5 Cony G2 5 (VASA/NYVF gy YY)

WS (oo S Sl 5 Sl sad @t sl abie oloj s [TV ]GOS cpsione J g0l
5155 5] (el 0355 S e o Lo g i Sl 5l s ol X rUﬁ [5me 4S5,5b
sle L Oﬂ‘)’ 9 ol il ‘) s )‘ 02.5) O3 Ul"\ Q‘)}"MJ L u_ﬁsLo v s ‘5‘3 .\.':Lou.n
35t 538> R S oo a6 1y (Lol ) oo o 5 Ay 2Ll &1 Saay oS

NG PRI oo rl.; j‘ 6}:5‘."0['.’%"“ ol ul:‘Si?L:u 5 oy 950 QL‘J:).QA

=

. 4%
Sy eain ‘,-/5),://,5/}{2,4;_ Lttt B = 5Ep e
""gﬁ,c it :,ft:/%(jj_—,/a:f&%__,!/
s, i e LT
ﬂl':_)‘»‘__/‘/.«,-;fdrﬂg'/,dw:i G

-

dlox 3l ol T Lol §LLas 5 Gasead e Jols Sl Dlin sl dlio 5 Julss LS
25 &ead oLl
bl G i frls — ,_.:9__ @i A

v - T S s = -
E T Y S I e e SIS i T NI

g e,
Skl st




6‘,&.9\/6)&2. SSJLMJ‘L,«JJ—G-A

J""U&éJ" //(’ #J}”./M/‘J!(j‘l (‘u})
Sz

™),
?'\9';1'///; )ub/ o e /
’2’/.(’ ((— V)JPJIL-‘&{J)/J’(U)}”/VU

‘-(,b;; /(' >’J"’J,PJ‘W}M-/J#/ f
..... = ?’(‘ +7.J e )

/vg ..... +7R+?.1 P

Y¥A
O acdian 5 Jol Ylis o0 >
Gl lo ole A ollas VYY) aoendli3
Ol b pgo e s 5 (oMo Yo
5 Coetl @) gl 5 (Eaaze Dlickin)
25 (e Jso) Jlastinl Joo 5 Cns

5! 6‘4%’»,;\3 50 B 53 5 A o8 Sl s Gl goS oL 580 525 (Jead) Ob o

g gn €l wles SIS ol 65y S (6 roland lusign 4 o5 LEI L oy 3550 Wia
SVslae) (abshs Lol SVslee 4 dilene SLLaD IS plse L ry oL s e

e e 5 35800 el 5 Oly (b Judliis dslas 4350 alS a8 (s (sl

S (J,AJLs) Gea¥lsy 5 518V
Lol (b4 Gy el sl
Vs 1551 [04] 550 5Lt
Yol 55 5 (VASN-VANA)
g nse B (VAVT-1AAP)
sandll (65 ey 42280
(VA X /AYAY e \Y) (1YY
e sl asd of )
(VAo F/VYAY wanl YY) €YY
P el culald od
cﬁiﬁb\p;) «Y\‘\‘\,a..pr.f,.i.»
PRUWESVACT AN ALY SAR /N ¢

Ol s 31 Cal (2B S A,
— a3 deokid 33 45 lende Al
o) e el i s Wy

ot 5 OIS selinl sl s oS pl) Col ssal i Ld oS [FY] LS
éau‘ul.ojjw‘a.\...au;&)scal“w.\”)aknwjaé(w‘ov\m ‘6[&

1. Ferdinand Joachimsthal 2. Carl Johan Malmsten



Y¥q (VFoY ol 5 50b) Yilas OFY Jlo (ol iian) 5 Seap
U':JJ‘ C)ﬁ)‘ﬁw ~C~w‘°bﬁ wle Jj‘j.sjuj LSJL&OJ‘UQ).W 6&...:‘ 0393 6)\.1 w..\...?J‘
4slp li s Sl g o0 o 53 ol 5 sl palljibae i b oS i
sl o o ytswﬁdaj)\sgts o] sals g Sl en g iges rl.;} U.»\.o.@:.o 4
3 Vel 15 ol sats e (38T QLS JSaa a DS ) 2o 2 81 Sl i

sl s szl ol s L

55 4 Ll 5 oS ol sl 23
Sl giw DS ol 51 Glamis 5 a0
o db ols B 2ag 51 uatge 4T
i) €S s VA O /N YAY (55,8 1)
S ygd ol o2l rl.c 42)) oS ul> os
G52 S ) VYAV L5 YA G b OV
S olazsl b ululy € (g8 S > s

ot a5 S 5 el s 35 oS iy o o3 e a2 il o LS 4
sl b 50500 6 9,5 (p95 SLS) (s 5 (sl SLS) Slosie dhlin 5 s b Cow g
LoL ool 5 b &L o)bss S8 o 5 63 kS (izen wbige LL s
b et 42 31 Jsl QLS sl Lle 5 (50 SLS 6 (any) latio (s S
g g0 DL 5l (Gl kS a6 4 (6,505 O am Yl w53 5 el Al el s rUé-'*



‘5‘)&.9‘/‘5)1.&.& s_ﬁu‘w.h.q.n Yo

& o S Sl Sl e OUS 0 3T [FY] s ansin DU 4y s 4
wwnin) OUS Al 655 olse 281 L(VAV o/ AYAA) ol sids o0 2eidSs 518 Jle
slaes g L ols .cul o sslinu] (awns j3 dluy glse 51 G900 Olxio 5o (ol (@5
) OUlsawtin 51 (6ol b ol S35 00 5,0 (ad)b Bilaod lgie b (GYsb i seS
o e § ol am 4 Sl usige 355 0o b ol Uy 51 (Olosige uiign 55> J 8
Lads s -bogl JI8 Conal s 5550 3
O Sikg) sy SLSL L S wloe LS
§ 9 dwiid 3550 53 (olisle o> wls )

255

R T N

ol w5 Sl s b osdn s S0

oo il S8y sl e iy o
oo b o OLS cal el b S o o
6‘3 35 on ij; e el L5J|:‘§°L°J
b o Sal G DS b sdse Jse
asxn Jol o 5wl |y ol ol
9 s a8l diin 555555 G a3 Sannen

A1 el s QLS G 5l 50 iz

06



Yo (\f"“ub....a‘)}xglg)vi)mnf\‘ de “5.0\:_)‘&3..{.\:\3&&)5

o 53 am bl Uy ' 6508 5les 4800 i iian (] 5 pass dlin L0 @
S n e oo & Sz el Bl s ol ool ol [£4] 028 3o\ s
4251 casbigo Gl dlas ¢ dlas Joad) Wy S sl plos (el g0 W5 36>
338505 2 f 3530 ol 4 3L e miige

S s (L) (W& 5 olyes 5 JE) 51 5 wiS oo Bma 1y (OWus) (Olinks) o
S o ol L3

dmslone (gl s iy o JBe gl S n msliil oo 85 5 (30 Dliwlons 51 @
(0 (St JSE Sy 8 93D (L Ay 5 (Ommpanms) (pmmomt) s5is 7
ASon B | (Blas s Sy

428) (s 01 4dd O3 P sl S oo ghrma [ ol 3l sslicad 5 (55 it @
(I3

O 03) 35ien (@ (das Dlell 5| () b g 9550 (so5es o sl b LS Lo

(whad 585 5 ol ol 0 b Gollae bS5l o2my 35

4 s Sl (23 0151 AU S s Sy 258 sl S 40 a0 o
il Ol b Dpd S sl S o

o 3 4 sl ol it 5 (23 S wu S 1) 46 4dd S 42d  usSanr
lad gl azd

i 5 2 o sl ol s 5 (58 4 Ty s 028 4028 S ailline 4B @
2B (Cegslis 5 3 Consls - 4 2 ST e Vo izl 4yl o 5 55
ol Gllin 4038 5 (ol 55lmm - 40 2 o (55l 435I i sSinn
(U 53\t 5 43 L (g5l 5 4 = 5D

A andb (25 Ys Col dillive 4028 Cmo > donms 4088 S osSan S @
Soles 7 4 o Censls 5 43 D) G sSinn 51 (e (5las 5 45 Cegls 7 4
L5 (o 5ls 5 43 S golon 7 4 7 D 5den Jools e ) (2
SG il b oo rigeg adie Gsles 4 3sme Gslis 5 4 3080 S

o) s San 4088 Coms > o 488



ol g5li Sl oo Yoy

3lse 1y Jeol ol o see s o lasp Sl 5 amy o0 0L & s ooy 51 Slo b denis
35 sl (Jlea!

Gl g iz Dl gd g s dasin Jils 51 e sazn | QLS Bl o 520 L )
s ) sl GBS Sl gy 5,5 G 1y o bad 51 oy 0l 53500 30
S\ (Glae e Sy e (g5 JSE S s 518D DS ol Juad Ve
a2d) 558 o0 OLEN OLS 55 oS glanss RS 2 o 1 1y a5 (O s ) (Cpamnnans)
(] o s pls leomallanie 4 g JIKEN 6L ) el (el

ks 3 asgdge bl L oS

L‘;/;,ww..//.,l,t,dvﬂw Ty 95 Jo 5 1 G 5 (ls YPY) (@550
Trotflyls s g prdetoLt S g ) 3 el gl b ) i

CETI LS i/
ﬁiﬂfatwuuffﬂwuv3%§§ > (VAYo /AYAA g Yo) CAYYY pre
’é/-';dk‘:/”j’}/’JJL/‘/,/("’;")L//LV,/”}:. tﬁfl J‘W 39505 9 sle 4,4) -J}.ibdo ;,a.:.lls
INYAA GLTA) VXYY Jls sy 5s o

5ol shiel sy50 50 S ualis 53D plsie b sl ko S Jold prinen LS (1904

g

badls Y

Jelos 5 35150 ol +iSsm ) La) S5E g o0 51 Joas o 50 2550wz 4 e )
2o S walgs 13 f‘_L?J‘ 2550 s ol ol
baor Dleloyl ke le s col o gs glay8ay ol e Dlelopl e oacb j5b o @
ol g Dlilke SLS £F o) el Ji.:r»
Olss & (s g pdm 3 el 03500 (S5 555 Sl L ol 1 o
Blol wamio o) i Shan Jlo g QLS Sl ambo S 4 peused b sl
Ll sl
o sl 5515 515 Conenl Ciltis Aoys 4 iy Bl S s sadiects L5y o
ko) & o dwdin OS5I (ghimio plos s | slippall ibie 23S0 536
o6 T st ol Sl o el 055 Vol (S Lol e g 52 513



Yor (VEoY tlies 5 50b) Y L3 (BT Lo (2N, 2k 5 Bemp

OB I PO

352 518 s3lial 350 gl 51 & Sl g |y OLS (355 ol b o [ @

é)b (I EV I .\3)‘5 a‘J.o.b L Iy c}‘;«.a? ‘(_gJU.‘: w.\]‘Jﬂl}ﬂ‘ 61..4»‘ Laul:Siw ®
iS5 sl sl sl 5 Jle ) wols b (VY5 VY40 Ly e2) VFTE Jls
gy 60k Sea e S S5l 2 (5,8 el (Sl e

Ist b 5h (gLl 56 1y Sl onign (533 (3 5,8 (1565 1y oS ol Mo s
S el (5 0led ol M ol & (5 sl 3 L, CFPYY Lyt 6 5 5515 1, ATYY
i s b S 5 Ko S 5wt et gl L b Sl g e s oS

Jy;‘lab@ﬁy@fvv‘\di&bbjl&?jw}w;



6)’.“"/6)&5 &w‘ww Yof

4:.953 A

508 S5 s ol s 8 35 e Sladl g saiis (535 S Vs s o s
2 s e 4 Sl sl g St L 2ils 530l 5l S (g5bol wdpe L 'S ) g
Sl Vs 5 3l § 5850 cpl 03 0 S Ol & polamsl (i ool sy (s
2y (S ) 6)5JT6rSdG b pas> il |z

Slsl, 5,8 3B 05 4 (b, SLolS (mis ¢ 8 Sl s Sl e
Ml 6 e pgn 31 (S el by DLl 4 S 2le B s 05l s 36 cos ol
Sl Wl s dalu 5551 g sl slapad LT 2l s Jb s sl
ol 1y Byl JUsl ol 23 s 95 058 01 [0] ler ot Slesd) sl S
bas 5 0 bas 5l ) ole Gt ) N> S ) o G gl 3 o0
el [F5] sl Dol i€ DS 51 oy By 5 (it o]

9

A ST G
SRR
T o ooyl el
. P
2T O e !
Ww = fire "ff:"fi'-'---"f&a-l‘
A oy P2+ e g w g biln s
R | | oreriiend
2l 5 - = e 1 .
=l - ,H _-“"' ‘;ﬂ " t‘ ;/‘4-”-{// ?5""7051
sy A firi 772 (g0 e g
9‘14’ Mol SN~ 'b:‘ 2 [{TR 2 .'(GE.'lz e
Iyt B . BT Gyes
By oo | aimimmbim S s iy

S)508 P8 L ol ol Jooly 5 sl s G aiw o e Gt LS o sy

gore bS5l ol dosly 5 awson 0Ll 40 S dis o (Lt S oo S Lo amiis 4 0
ol do el b ool sl ez (18 S SSTTA] ) S8l sl sl 0530
Sz O Jooly 5 G s Sl byl s [A] (S il g0 b S ook 5l L
S dros Ol i 4 035 S LS el 358 05 0 4 b 4l i e o555

bl 5o Tans ) w80 oMS L Ao Ygama |y o 5 alon sl sl e 3350 55 00



Yoo (\f"“ub....a‘)}xglg)vi)mnfv de “5.0\:_)‘&3..{.\:\3&&)5

3 ol o STl S e (2058 i (23leS 4 g 5 (o 0S005 © 2o3ls o8
S SISy 530 0opllls a6 gl S 2l el sl el ol
Qi el By U sy ansite 5al 251 oS (33 s o 5l (g ) il 5 55 LT LIS
lgasel S (651 5 hae Olsie 4 sl 3N sl s 08T s [YO] nsly 4 o 5 5 25 0ad
b B> 514858 s sl 35 0l o0 O1K0s b g gdllils s S e sMe ol
3 o 4 ool 31 sl 85,8 e s 6 e Ly ) sl S sl
Ok ol &8 Slob, Sl w o5 b ol pogle canso G v cwly 51 oL, Sl
cbszsl s Sad ol 0l s s8 Bam haslial g Slesie ez 3pS S o0
S b5l oS e Cbl glen (6152 1 [YA] sz s ams Jlous 590> S 235
oot aslial (5,180 51 s o slagie Jgons Gollae ol (e 53) antS Cos i

(pleesliS le calle o slo 5 6l adlss | (sleolS sl

Gy o Sl o lin s5iin 55 b5 s JUbI (gl SUS ol 052
o 5l den 08 ol palan 05z Lol S L plos g (s Ll 51,
5 DWslae b 5 (8 Gy wbad § uple 5ol i opl GIBEEL
b ol ol sk iss g shaed gl Joar s g S5 511 S5m,
o ad ugle sgey 5 OVaol asy s S ST 5 ams sMay el LIS
ook L gl s Sbs L dblis 5 o Sz (Sl 4 5 asL (S5

ot ol 5y el ol Jeged

Oszen o 3l ST s S Cig 80T 555 Sl syls0n 5 atian o 13 Ll

ol €5 228 on Cenlyn o) S0 Sl pShen b sl Sl S gl ns
Loyl 51l & il fign b s Sy 4 g b g & Sl Sl slael 25 s 5118
P T P K Y PP TTR S [P\ | INCHPR JUER PNy ALY B JUN P
sl Gl 51 Lol 85 (Canz 0f 0lp> Sy i 25 505bL e3> 4 b
S sz 516556 bl Sl sl onsld 3l 6 5 51 K0 4 S ol (23L,
lasles 8ok 51 ws35ele o b3 sl (Ll Gy o 5l e gommn iz S Sl oL s S50

S S 5 Yoo i5iion sy il b & by s 3ls S wis 5l S



ol 5 i Il prige Yor
Lrcins b ipsson Dok 5 VS dnio
iy sl Kol sl s eig g
S5l B ar LSS ks il il
LS5 G @ s el oy Ll
03588 4 Ghge S s i San b
FiSe S 5 Sn b Sl wsd e il
ol dlie sls s LG B S
wslgs e 93 g S S 6 e cusls
S 84 plal s 1) ol s8s S
s 5 S o Sl g 3000 0

Slpo 4

L3 03938 oo 9pS gl g o 15
e Jes olge 4 s 1w 5l (206)
o 575 3 P e 5 daillos (s Sess o [ ¥] s Waneeal sz sl sl

By Q_}LE.‘: 6‘).: ool 034 r_,l.c 239 45@&30 rl.k.s ‘JJ:A 455J‘> 2979 (SR .L»Z.’.Ia‘b)o
Coys S YN s U el s oo 0352l 53 o 1o oS Sl sl 55 (218) sl
‘[O°]J¢566 ol r§ fasas Lo ol @‘J’ 51 aS sy 592 d}.&.“rau 51 gl (UM:.’
SUs dblin 5 o Swzals sl s e canlids | ol eats S ol @8l o ol by
Sip Ol o b olel Sl w4 dsdlem 55 obs of bl sl S
b S5 bl sl e ) olal Sloly 5 S El oW 15, ST S5 (Jaeslsoe w5y
ol oS ks e olal s sz SLSL, ples 51 tolacis a5 | sl s e Sbs S
o Kos Jie 1y shael sl o, Slsly 4 S Cbigin s 585 S o 0 o b Jlais]
S K el g 5Ll idae 2385 5, 5m 53 &S e 4 Wan (B n o 4 Saly S
s Sl o sl €85 Jsame JS8 & 2\\39y S\ B\ LS s 1) slael des oSl b



Yov (VFo ¥ s 5 5mb) Y L2 CFY JL o2\ 2 5 Sonp
ki salys ol o 5l b Cloati g0 ) L el S el esls g

L S Gl Sosd 5 DLsly o (ol B a5 55 sags el eSSk s U 1
Sturm) zies g (p35%]) pr50 428 421 55 Yeu wing 555 OLdl 0l 0l
phre el eSS sy asin 5o o s b polas 5 ausld Sdos 51 OBgime oy i
250 3L DUy 5 Jeaos gl sl 0 b o285 51 JS Lo Llez 505 snro 56l b
0 5 gt 3l aslizal b 55y 6,8 S8 5 63 ol s Sl b (00AY-FoAY)
LS oo oo 15 (15 (5. €VAY2/R) (Ol s 53 Wo s ol bsas Cag s 5L
wopda 5> Lo sgs frans OBl & (gl 3 By pme JB18 o6 all L jses () iy o0
03,5 3L 5y Sl 53 3 U 206 sl 5 Slimas ole e sy ST

St Gead g w25 ST 5o Sl g0 s oS 15,
bses Jisleloyl g anbits | (ol o 8050 S S 5l sl
ok 3 ad 5 [o308] o3 [hsl] er masl Lol LUl «
s oy 2L st s 0yl o Ll 51 (55l
Shad alb JS& ol 4 ol 1m0 s bS5) (SS 2l s
AL o5l S gl ail e Classg solan (U &S
B @Bl dasy b S b psaly b s
o8l (bl s ¢ wies bl 51 by Jaid Lacyl) 1,
6l ) S 158 _a sl aslys s 1y el ol imloles
il & st ) 053 o) ol bl e (sl gl Lok
SUAT S o b ity ol B 5 il go 3l 5 8

S Glsly b iy (5 me 53 1y 355 0l sl ol o

il gisn oles o 53 8 6,5 1e5) sl o158 Cusls Bl ol &
2 A ozles (1S4 Gl b LS )0 55 (g5 b s ST S5 ol £S5
SLslulS 5 S Sl usige SLulS) 1 [OY] ds 5o STl utige BLULS 5, 50
05275 5 Sl Db SoS 51 JlS e samn o w3la GIOLLES 128 s 0l ale ina
b b T plole s SLulS ol ol Olys b ol sBT o 5 Sl b .ozl Sl

1. Jules Jamin



ol it Il ukiga YOA
25 SLOLS (Sl (ol St 51 skia Vsl (ol \PFY 1 25 o 506) G
350 50 Sola b 6008 5 ame DB\, Do 51 Ylie 4 uiige 35 Bl g
Olesss LS 5 1 o & w550 5 ans o gl sl Boma 0l & ol gun 0 4l 3
(ol

ez 5 01l OLsly 51l o 51 i S5 SLdby s 5 50l Sl g
g o135 crolae S 350t F3al pdllyls cralan s gz s 3gle dpallozs o
sl SLsly il 5l S puapn ot b calply [0 (YA] Sl s SLL; sl
Sl ad g ass slass b Ssn ol G doillos DLl bl cd s 515 Slade e 5
e lrmils 4 am 5 [OV] (5355280 s & [OF (] Lin) cnmalle (23 S 5 b
s e el 08l s YIS Lk 5 o 45 [YY] 0l ol & Tl 5 a2 o
(51 31 o ol ) [VY] sl psm 4l (o a2 (L 5l 55 b s 1y LS, Ll
220 GBI a5

)4:.9\;“) rjl.c QLA&L&}Q[}M\ rLos o:;u.:.lb gﬂw‘ww 456.:§J>
6&9‘@1&0@)’ h:«.aci?)J)&:«m\ 03)\:}5\:«&%}0)}3 ru‘w)u‘bbw

el 03,8 3wl 1y ol

Sisd) a3 sl 255 58 oo 0bs o 4 S ool L3 J5 58 slml ke 05 S

S B s Sosd sise s e S > r‘““}"-’ o0 5 Sl Sysmge GELSL, S 2 ]
53l o5 15 o SMas) 1l cplososly (a5l 03,2 06 SIaall e 31 S 2 Ly
sy Jbse 6 Bl sl 5 an (b o) SLoby b ol wis i e sl 05 S asli]
2 015 b ol e SLdly lime b €3l ol slan 4l b (S8 e 4
o 2S5 Sl s s |, ol al S sz Ol Dol e
2l b el il (glaos g s 1585 LLoLL 5 Gaied piiz £ 9,3 Sl (oms
s Sl gy w33 5 (g 2 B () 5l sl (i)
Lol Sl slsme (s bl €35 (30al 55k 4 o5 e LS Sl 4 25 |

s 5 Sl SOl oy gladoly oW 15 gousie 55050 55 (g s B3 40,500

1. Journal de Mathématiques Pures et Appliquées 2. Journal de Liouville



Yod (VFo¥ Glimes 5 5mb) ¥ 5Ls CFY Jlu o2\ i) 5 Senp
sl ol (5,508 49T 51l gl ol o Sl 038 S5

(ol pas ool wetils 850 1) ‘(Uﬁ Bome syl (s 0 8838
SLsby b glie b5 51 3L, 6 bls 55k olsie o 5UlS o b 05581 el
&b o 2l (23 18 aslie ayse 1y 5l DLBL, 5 1 sl lss A s g0l e
Sl i 1 (B (S8 3550 SG s (Jbspys (s s S8 (629580 (s |
Sl s polae OLBL, 5l ola sl 2 5les ol cpllp s 15 e

SOl g ol gy S tige $2LE 1A 1 e
1 (S vrer atiflin —smivrne 05)

'tgt;:ak.ﬁ'sgy\:;.le.uUry&)‘-«:x:)}ﬁwﬂmJﬂb’@hp,‘\f‘?ﬁ,ﬁmﬁ : -
o i £ U 0 L Ty e g i
il 0T e s gy ) T 8 5

et pao st i gl U e 55,3 SO e il
i S ) S 0 e e e

100 L 0 0 e Db ) O3 s 5 P el
Sl badyd o 08 oy ple 34 e ) 0
5 6 e b el el 82 e e asration publigue
vy oy oy oy o cap 2l o K8 2l
Ul i b 0 il s b il sl
s 15 U e e b e o, o 4

e eV o e 5 S
BRI RSP

o e o e Subsj s o ol g g 60 bt gy
83 o g 1 6 o2 ol cap gl sy 0o e
b el g oy o U080 ) el o 000 i 4y e
Al ol o il e M8 ok 50
s o e 08 ) el T il 0 08 gy o ol 05
o i 0 g o o Lo G310 05 ) b ) s 2
L AT s s oy i o 85 s

£ e s 20 el e
CPlPCRn Sy 1 g 1
s Ll fanzl ! el e
S ) A el 2 S

A P e s i

wely cdy Pl Ty e et s
P T S
A A 3 e e 4
g e aT 2 e

Uit g e JC Wsgu§ oy AK].L,‘M{& M;M;,,!,ﬁ

b 0 130y oy Sl B € g

J,\j,,,_aw,ﬂﬂuuhd.l iy oo 0o e 0 el el o g o,

D e o i B e 00 0 e 05

by iy g ks skl o 0l i byl g o
e ol 15000 gl o ey ed gty Aol

S g I 012 Ti i
P e a2 el

T o s v i o U
5153 o b ke 2y A
RO TR SN
o e Ty S o3 oy ol sl s e i e ';-“f"‘z’“‘r“""‘" b

iy A4 s © 5 bl s d 6y sl ! : Ay (g a2 Ll ke il 4 A I
45y S0 gy o b Yl gt i dresh. otk bk e e (R SO
2y oty s o s b e e oty il o s 3 i il A 25 Al

.JJJ)J,WJFV.}JCU,U) —wr—

ayt oy iy ,_n_.._,._

&l

35 (VFoY 53T s sutanlin) SonsS Sliaol Sladllae el giisl [V]
https://amirasghari.com/mirza.

5 (VY T 55 5o satanlie) SoasS Loin crmmmallé ol 50 [Y]
https://amirasghari.com/rahnama.

AYPY



6)’.“"\/6JLZ'“&‘ &]w‘ww

s s S i 3y e Dlass 5 0o S5y el (55258 10508 ( Mo £ (i 531k

AYAF (e o (Snjd o lie 5 BT ezl e gl 5\

APTYY ts )l ool sl 53 om0l st e [ oler ft] ols cpalleley

SYFY (VYY) A=Y e a8 domn (3o VYAA 5 VYAV Lo s 515 5 (oo coly ¢

AV 018 (o333 (o DN (oo (s3LT g

L (33 25 (S i Do 0o 3 ) £ ,5) SN olgrsams d (Sl (03

AYVY

i 6 (Sl glie glesgs Jby 5l iler S8 (o e 0l Lo e (gt

SEYV=VE YA s (Vo)) 8 myse

G0l s ool SLLED) aspeme GLadl 2 o) 225 4 dadly 5\l (Lo W (el 0,

AYVY L8 525 5Lad) s game 285 D585

Ol (Kb e 5T el (SMA Jallaes Vs S by e Dl 5 S

AYAY

aahas g ¢55lit Slaallpusige DLBL waligy ST wsly Gt t50mmn do (oS sl

AFY=N10 ((VFAA) ¥Y (il e

AFYS o g OANENNN S5 Sozr 53 0 ([dsdlsge] Slonesl e

o 25 damgo (ol omd s g (5 a8 S\ p [y ] il

AYAS oL cosSa

.@J\‘* (o \Woo JL B B lies s s SKsd s sasasls )UTM (Ao ‘Jlf{él*:l-‘

YASYVY LY Gl (IFAT) AY (s

S €8 Wb alan (g 53 8Ll ol ol s ol Stama £33t OIS A

0o-YF ¥ 255 ((AYAY) YA

ATAY L obsle SHLEH Gy @ e DI ) Sige s 4y e shal

SVFO C(IYOY) Yo iy D\ Seap o (Sl ()l olsls $m 5 anie)B elal ossli

Yoo

4 68 7)) (B Smasiig Qo) b (38 Jesama S 5 DA BN (leaame (o5l
AYEN ol oln) ol 58 pbtisann ugsm 5 (Blo ) 4ol o) paie 2

AT 0L G sale S8 SHLET A S S ety (il (G

Y7 o185 o sab DhLazl co\an B 55 D2\ 7038 & S\ b sl

A sles (V) B np 5 oI5 ol&tsls ol 58

Y]
DA

(V4]

(Y]

("]
AN

Yso



Y2 (\\‘OYQL:...A),J&Q)\”UM‘\‘\“ de «‘5.0\954.};.{3.:\3&31)5

095 7 O gt SN s\ 53 (P ey 42> 55 D3y (gl QNS 1200 IS VY]
NAYFPE O G A28 (e dox| 22 S 4

ot @l sl oy ls b sl sy ol ool il i [Y¥]
NoY-AL ((VFAF) A com s

Sl s VEE-NERDY Sl gdan gy 5 S (e 5 A\ S 03 pnn sl st S [Y0]
A0 el et

— oot el 5w g0l jae oLy watil i Sn (i (2l ke [YF]
AN emY o ¥ et ((VFYF) Y5 hins) eIl g

LS 85 E850 ) & owde\ayes o s Saa) 2l e B8y ok e (s [YY]
AYAS Ol e

ATAY 0l ealiznls 5l andan s ) (o phon S3hn 4t s o6 oLt iia [YA]

(VF20) Fiosis €eriS (osmillyls dsin (3151 5 (2508l 5218 5 leban Ly olell sl [¥4]
DF YT ¥ oylet

oS 4 (Bl 3\ otian N 34\ o0 40 S303) g\t D\ P> (guge cdlgalliinian Vo]
AYOY 0l Sl Blid oo Jasr

plusl «(Caleul des Variations) <A s S\ o 3o 1015 150 (5,2 Sl sty [11]
ATOY VDA e Sl ol 5 o slosleS JSlsl cr5imm ol e LS 5 sl

Sl sl (g S g B 55 i Bop i 5 a2 Sl s [FY]
ATFY sl YR OFFAAY e L5 0536 5 a5l JS 6l oy3me ol e LkeS

Sl sl ¢ B D 55 e s Yo o 8 s 5 n 55 Sl s [YY]
AYES sloo Y CFPAVD s et 56 5 a5l S ols] iy3ien ol e Bl

bl ploslu (o) Dl g o ey o Ja s 0 s 15 0 ()l SUladll i [YY]
FEAVY e Sl b 5 i 5laleS JSlsl i5m ol e £lsleS

O3 ol he Bl S 5 sbwl los L cedin sy o> s ‘rUé.l [5me cgolie Sl wiige [Y0]
AYEE 0 VEXPOTY s lads ol 5 o> sbols S350

Dl e GBS 5 sl plasle (Mo s o 2o ol By o2 Sl pin 1]
AYES wiad WA CFFAYF a5t s 5 o slasleS S50 530

Ol o SIS 5 5l Dl 6,8 CE 5 653 o o ol o i Sl s [1V]
AYEY 5 YA CPPAY s bl b 5 > sloslS IS Els] cy5ien

e S sl gl o) o 5 Dy b it ol e 55li Sl ign [YA]
ATYE sssb 0 FFOFF s byl (ol 5 > slaslS JStlsl oy50ue o4



6)’.“"\/6JLZ'“&‘ &]w‘ww Y&y

3ot plsle (oS 55 Jals DAY i das et ol 1 3l Sl g [¥4]
AYYE ag V8 PPOFF s 5Lt ol 5 s oS JS5050 o35 ol e BlLulS

ot BLulS 5 bl plosle (Jawy LS o 5 g o s (ol [ (ol Sl e [¥e]
AYYE wial YO FFAAD o et 3l 5 ax aolS S0 ¢35 o)

Olal ko B 5 slal sl mamn S50\ o 10 ol 10 g3t Sladll g [F1]
AYAY Citgsy] ¥ OPPAY wes Hled b 5 s oS JS5150 o5

3okl Glosle gy s s adbesie sy o ey ol 1 (3l Slaall g [¥Y]
AYAF s, 1) PPOFD aes et b 5 as oS JS 815l gsen o) e LS

Olal e BB 5 slal plosle g aosin Jan e ol [ (g3l Slaall g [FY]
AYAA OUTA FPAAS s Lt 3k 5 o> saobS JS'50s0 ¢35

rmar Lo DS) eaSop poe e g il ol S\ P Wy GG Hlall o [¥Y]
AWV L bl she st ool Sl Lasl (esls abls 5 sy oo loslions

ATYA B o otV Yo Glisdlas sl [¥0]

AYOY by o w28 Glidllas plleos [¥5]

Ol Ko s ool oS ol (15 6 wSNNs g aeis Udllas plls [FY]
AYOY (ol s oo

o b ) CiSa s Jas 5 o e 5 e Jpe) ) W Glidllie ol [¥A]
AYAe

SYAY ) sled ¢ (VFR8) VA (e 735 oS 5 il oo SLglarle ) et S [¥4]
XYY

7228 D\aiod Gl ohgs 5o Bl sl dnnsi 5 end (5523 £l (2WS sgagn (Ju2dl sy [0°]
AYY=Vo ) oY sld ((V190)) (sles

(VYFR) Y08 G ool dowe b aolas (s g3 220 [0)]

OV=0F c(\FEV) VY (e s 5 colal 5o SuS 5 LS b il S, o oseles [0Y]

Fo-0F (W) (Y-A) a3 Gosmepske i ol g cuadlollss 15,00 (JU31 e loi [0Y]

FE A3 5 ) Goan s G «Kanjd iy omess 5 Jor by cmemnalle JUS1 (Lo [0F]
Yo,les FYo-¥YA (VYOY)

AYASIEY (ATOV) BV 3 5 o0 aan 3 oo el olabes 31 o Il el [00]
[56] Atai, M. F., The Sending of Iranian Students to Europe (1811-1906), University of California,
Berkeley, 1992.
[57] Bell, E. T., Men of Mathematics, Simon and Schuster, New York, 1986.
[58] Chasles, M., Traité de Géométrie Supérieure, Gauthier-Villars, 1880.



Y&y

[59]

[60]
[61]

[62]

[63]

[64]

[65]

[66]

[67]
[68]

[69]

[70]

[71]

(\f"“ ut.....a‘)}xflf) YSDJL«:: Y de ‘\5’5\1)1‘2{&\ 3&3\.&)5

Cummings, S, Parker, A. E., D’ Alembert, Lagrange, and reduction of order, Convergence,
(2015). doi:10.4169/convergence20150901.

Duhamel, J. M. C., Eléments de Calcul Infinitésimal, vol.1, Mallet-Bachelier, 1860.
Ettlinger, H. J., A simple form of Duhamel’s theorem and some new applications, Amer.
Math. Monthly, 29 (1922), no. 7, 239-250.

Goldstine, H. H., 4 History of the Calculus of Variations from the 17th through the 19th
Century, vol. 5, Springer Science & Business Media, New York, 2012.

Gray, J., Henri Poincaré: A Scientific Biography, Princeton University Press, Princeton,
2012.

Mirza-Nizam, M., Théoréme sur les surfaces du second degré, Nouvelles Annales de Math-
ématiques, 3 (1864), 167-168.

Mirza-Nizam, M., Théoréme sur les determinants, Nouvelles Annales de Mathématiques, 4
(1865), 500-504.

Mirza-Nizam, M., Note sur les cones du second ordre, Nouvelles Annales de Mathématiques,
5 (1866), 105-118.

Moore, R. L., On Duhamel’s theorem, Ann. of Math., 13 (1/4) (1911), 161-166.

Moore, R. L., Nouvelles annales de mathématiques, available at https://nouvelles
-annales-poincare.univ-lorraine.fr/7p.

Polya, G. , How to Solve It: A New Aspect of Mathematical Method, no. 246, Princeton
University Press, Princeton, 2004.

Sigler, L., Fibonacci's Liber Abaci:A Translation into Modern English of Leonardo Pisano's
Book of Calculation, Springer Science & Business Media, New York, 2003.

Sylvester, J. J., LVIL. Note on elimination, The London, Edinburgh, and Dublin Philosoph-
ical Magazine and Journal of Science, 17 (111) (1840), 379-380.

d}d)}:‘)}}“ Q\;- eK..i‘..')‘) com‘ LSJ"“&‘ MJ:A‘

asghari.amir@gmail.com s\,



Mathematical Culture and Thought
Volume 42, Number 2, Fall/Winter 2023, Pages 221- 263
doi: 10.30504/mct.2024.1458.2026

Mirza Nezam de Gaffary: The Loneliest Mathematician
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Abstract. Mirza Nezam, a mathematician of the Qajar era educated in France, en-
deavored to Persianize the mathematical knowledge he acquired by devising a Farsi-
inspired notation system. This task was daunting, given Iran’s significant mathematical
lag compared to Europe. Did he succeed? The answer may be known, but not the extent
of his attempt. Now, recent discoveries of his extensive mathematical writings provide,
for the first time, an opportunity to assess his efforts comprehensively. These findings
enable a closer examination of his attempts and their implications within Iran’s mathe-
matical progress. This paper not only recounts Mirza Nezam'’s life but also delves into
his mathematical contributions, arguing that his work represents a unique anomaly that
defies comparison with the prevailing mathematical practices of his era in Iran.
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