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On Nabla V originated from Nebel (=Harp)

in Hebrew
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Abstract: As you know well, the symbol V is called the Hamiltonian operator or “nabla”

in the vector analysis. The symbol V is significant differential operator which relates the

scalar field to the vector field. In general, however, the etymological root of “nabla” is

not known sufliciently. Therefore we make clear the etymology of symbol V used for the

gradient, and trace the history of the symbol from the viewpoint of linguitics.
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2. 3Lk [18], p.12 K D FIA.
BB VOENSE, "BE OF Y r£ELE-5T, T5XENS.)

o 7y 73 ﬁ(ﬁm (B A, SCHER [13] [23] [41))
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1. 3k 1], p.70 X 0 FIA.
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2. 3CHk (FF)[22], p.190 L D 5IA. /
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3. 3CHR [26], p44 KD FIA.
[F TSR ZDBELEANT T OBEBCHATOT ENARITHS. V 2EkT
FLv K (atled, TIVY OHFHS) HDVENIV DV DREFEDBND .

4. CHK [32], p.55 KD GIH.
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“nabla (nzbl) [Greek: vdfAa] The operator was introduced by Sir William Hamilton,
who represented it by the symbol <.

1846 Proc. R. Irish Acad. I1l, p.291,

The following - - - general characteristic of operation, ii‘;— +3 d% +k% = <, in which z, y and
z are ordinary rectangular coordinate, while , j, k are his [Hamilton’s] great importance
in many researches.

1847 Phil. Mag. XXXI. .291,

In the paper designed for Southampton ... the characteristic was written V ; but this
more common sign has been so often used with other meanings, that it seems desirable to
abstain from appropriating it to the new signification here proposed.

1853 Lectures on Quaternions vii.[11] p.610, '
Introducing, for defined by the formular < = ---

”

%7, F. Cajori (1859-1930) O CHK [4] (Vol.2, P.135) Ik B &, fR V OIERAICIE 77 Ol
I2H, Del % Atled(Delta DiigEd) D& S BIFVL b EH 2 = EMtDins. ~

“The Hamiltonian operator. The symbol , which is also called a ”del,” "nabla,” or "atled”
(delta spelled backwards), was introduced by William Rowan Hamilton (1805-1865) in
1853 in Lectures on Quaternions.” '

$7-, Hamilton BIOFER 1899 £ i & F17= SCHR [12] (Vol.1, p.548) I F OFBA R 51 5.
INNEZDORE a LiLE V.EORBRNDND.

“More recently <1 has been printed V, and in accordance with the notation for partial
differentiation used in the “Elements” V = iDg + jDy + kD,.”

PEDzZ EMS, B8 Vit Hamilton MICEZERETH oI &, FLT, FUTYED véfra B
T8 TR ZERERDR o, S 51T, RIRD Oxford AFHL [34](Vol.10, p.273) IZIF, Nabla
\CIEHICRIE S % FIRE: Nebel ICBIT 2T OB H 5.

“Nebel (ni:bl) [Hebrew: Nebel or Nébel |
A Hebrew instrument of music, usually supposed to have been a kind of harp.
1753 Chambers Cycl. Supp., Nebel, in the Jewish antiquities, a kind of musical

instrument.”

DEOFEENS, B VITHT S Nablald, FU T rBEOvdfla NTOEEFRINTEENL
ERT, TOBERINT I HEOREEEWT D Nebel Th 5, LmiiFons.

3 B8 VICHTAIFEVUEAICDONT
3.1 Knott OEFEDEN

ZIT, BBV RMNTARUEOHLIZONWTR . TAKD. ANRBRERIL, Cargill Knott
D 1911 FEDFEZE “Life and Scientific Work of Peter Guithrie Tait” [5] [21] 22 5& 5415 [16] [20] -
[40]. BFENZEHMALED. D" The Operator NABLA” & WS E (p.143) [Tk B &, REHE
M=% O Robertson Smith T >7=Z EA0M 5. R. Smith 1 P.G. Tait BiR OB F % — R
Ol ENDHD.



“From the resemblance of this inverted delta to an Assyrian harp Robertson Smith
suggested the name Nabla. The name was used in playful intercourse between Tait

and Clerk Maxwell, who in a letter of uncertain date ... ”

ZTLT, IF 4 2INTRETY FAA— M7= Peter Tait (1831-1901) & Clerk Maxwell (1831-
1879) ODE TROENEFHALUTOL DK TV, ZOHFTRE V ORULICEET 55EEIC
5N TS,

In a letter from Maxwell to Tait on Nov. 7, 1870, Maxwell wrote,
“Dear Tait

Ay LA
Yoz Jay 8z’

What do you call this? Atled?
I want to get a name or names for the result of it --- ”

vV =

ZDXSIZ, 1870 £ 11 A 7 HAHFD Maxwell 0 5 Tait NOFHKD P T, Maxwell T, [V 2EIT
AIEIFATNED? TRyl y RTHRATHEDMN? | EBRTWVWS. ZOXI3RTRBIEL
ZIEMS, VICHT 3L ICDNT IOV TEROBETRERZERZHEL THWS. /-,
Maxwell iZ, RZEOFRED—ATHEEN DAY T FXEHIZHEEL T - William Robertson
Smith(1846-1894) IZH Z OB TH#HK L. T D29, Smith \IEEFDINEM SFNITDNTER
L, BROEZZ Maxwell KFHRTREA L. T T, —@M (1870 4 11 A 14 BAHTF) $I1Z Maxwell
N Tait IZEWZFHTIE, Smith DFHONBEZLUTOLIITHENL TS, Smith  Maxwell &
FHICI—ET 2T HANE2LS K. FYSTHEIHTL 5, EEIBHBLF—N (Thebes) %
BIEL77 2 ZF 7 OEFH FER (Cadmus) 2FECEH IV E, AT TAETEELZERT S
by BFT5 M0 TERTIE.

“I return you Smith’s letter. If Cadmus had required to use V and had consulted
the Phoenician Professors about a name for it, there can be no question that Nabla

would have been chosen on the 5 3) principle. 7

F LT, 1871 % 1 A 23 BT ® Maxwell 2 5 Tait I3 THFHKIL, KoLd>iz TEX, 0
FTSTEEETTNEDONN? | ENWSVa—rTHE-E. FEHO T L3 Tait OBHTH S
[36].

In a letter from Maxwell to Tait on Jan. 23, 1871, Maxwell began with,
”DI’ T/ B
Still harping on that Nabla ? 7

= 51T, 1871 4 Edinburgh TH# = 11/= British Association OREIZHE L= & &, Maxwell
V& Tait 12T B BUERE (Ode) ZRUCHETEZRL TS, ZORFIIME: Nature (VoLIV, p.261)
HBRHBEHINE., “FTISHTIRAOTEFR LI3bEAABK Tait DI L 2T, Z0E
H#ITIE, 2BEROEEEBD 2 Tait DALIZ Maxwell % Smith HEIML T/,

“To the Chief Musician upon Nabla
A Tyndallic Ode
Tune — The Brook.”




ZLT, METEDZEINZEEOLITE, Smith ITEANTIABRNFZEZTMAZENT
W%, Knott i3 T.M. Lindsay & U TRDEEEBN LTS, “reed” &1, WEXKBOOUVS %
HTBHEAO “U—F (F)” IZ Smith D1 —E7 2#N} 7= Lindsay P a— 70k >5ThH 5.

“I.M. Lindsay tells me that Robertson Smith was continually in the company of Tait and
Maxwell during the Meeting of the British Association, that V was the source of many
jokes, and that there is little doubt the Hebrew inscription is from the “reed” of Robertson

Smith. ”

Mumﬂ#%ﬂﬁtﬁft%&@?ﬁ@%ﬁ?é.Zﬂ@Mmmﬁﬁﬁ<E527ﬁFﬁﬂ&@&%
) ICHESNbDTH S, Nabladist EWIFEBENHTEZ. BEOEL: L S L.

“Peruse his last epistle and see whether he could be transformed from a blower of his own

trumpet into a Nabladist. I have been so seedy that I could not read anything however

. . . dp =
profound without going to sleep over it. =

3.2 HMURICETIfhoEE

Maxwell @ 1873 £ DFE [27](Vol.2, p.258) IZFEHE V KT i MNE 5130, Bt L —
&V ERFELTEY, +77EERATHWRN.

“ where V is the operator
iZ il ikl
oz 7 Oy 8z’

and V indicates that the vector part of the result of this operation is to be taken.”

=7, VIZHTHH OB del H 5. Oxford KEEH [34] 1285 &, del D#IHIZ E.B. Wilson
D 1901 FDFEE [42] EEND.

“del 1901 Wilson, Vector Analysis iii, p.138.

11~ ax + B9 6y + 13 aaz This symbolic operator V was introduced by W.R. Hamilton and
is now in universal employment. There seems, however, to be no unlversally recognized
name for it, although owing to the frequent occurrence of the symbol some name is a
practical necessity. It has been found by experience that the monosyllable del is so short

and easy to pronounce ---”

72, Wilson OIE (p.138 DBIE) ITXE T Ok 5 iiib A 515 [6]. T7505, Foppl 2%
ZR|TE->TVAHLIIC, WET V EBISET 27 THADIENA 2 (13 5 BEHREL, &
THERBHD. Lal, &L &:%M%M’C‘J:l/\?fl\, E%%@&%f&t)\ IZEET & &R D N
EMHEE, LML TV,

“ Foppl in his Ewnfihrung in die Mazwellsche Theorie der Elektrizitdt avoids any special
designation and refers to the symbol as “die Operation V.” How this is to be read is
not divulged. Indeed, for printing no particular name is necessary, but for lecturing and

2

purpose of instruction something is required - - - -
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o Cargill Gilston Knott (1856.6.30 Edinburgh - 1922.10.26 Edinburgh) [7] [17] [30] [33] [38]
KEOWEEE., T5 4 2NTREFE. 1883 EHBBUFICBBINTRA. HAMERF
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e William Rowan Hamilton # (1805.8.4 Dublin - 1865.9.2 Dublin)[40]
AT ROEREE. NTHOFER LR, THROMARELDERTHLNS.

e Thomas Martin Lindsay (1843.10.18 Lesmahagow - 1914.12.6 Glzisgow) [24]
FESF. “Encyclopaedia Britannica” O¥REICHORKEREEBL 7.

o James Clerk Maxwell (1831.6.13 Edinburgh - 1879.11.5 Cambridge) [3]
23y b2 ROWIERSEE, HEETRNFE. BREAY, 2T0E ¥ N¥ERIORE
TEL OERBZBR L. HOLRNT SN Maxwell D FBRRITBERKDO A TRICEET
H5.

e William Robertson Smith (1846.11.8 Aberdeenshire - 1894.3.31 Cambridge) [2] [14] {19] [35]
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2ERAYD2DORETHREHD. 1881 FREMZEE TH 5”01d Testament in the
Jewish Church” %% L7z, 1887 £iZ1d “Encyclopaedia Britannica” O FBRES Lixo .

o Peter Guthrie Tait (1831.4.28 Midlothian - 1901.7.4 Edinburgh) [25]
A3dv bT 2 RO¥ES, MESE. IT4 ONIRFOBREFORR. By, B,
FAEH%R EDHETHA S5NS. Lord Kelvin B [10] [37] [36] & D 1867 FEDOEMENHFH. I
NI R=I OBE DAL DN THBN LM EHOTLLIETHASND.

B 112 W.R. Smith[28] [29] [14] & J.C. Maxwell & L T P.G. Tait ® 3 AOEH [21] 7R 7.

X 1: W.R. Smith J.C. Maxwell P.G. Tait



4 BHYIC

N7 MIVIETENG TR 2BW%T2F 7588 V OBEIE, NTIAEBTEEEEKTS
Nebel TH5B. LT, TDHE Nebel DEIRAELAEF U v (T2 2F7) EBD v4fia MEDEE
TIRENT Nabla (77 9) 2827, 3725, Hamilton Wik > TEDENALE VL, C.
Maxwell & W.R. Smith EDFHOF T, TORNBRBIILTWZED, \NTIAES I ANEEIC
F£ L) Smith 12X D Nabla &ff SNz, Z D% Maxwell i3 A P. Tait 1238 T2 FRESRIEFD
T Nabla ZAESFEHA L. ZASNESNTICEST, BB VIIHLTFT T EWIMUEN
— R 7E D 7=

SE
(1] ZEEK, R FIVRNT, HEAE, 1961.

[2] J.S. Black, G. Chrystal, The life of William Robertson Smith (1846-1894), Adams and Charles Black,
1907.

[3] L. Campbell, W. Garnet, The life of James C. Maxwell, Johnson Reprint Corp., 1969.

[4] F. Cajori, A History of Mathematical Notations. Vol.2, p.135, Lasalle, Ilhncns The Open Court
Publishing Co., 1928-1929.

[5] Cornell University Library Math. Book Collection: http://library5.library.cornell.edu/math.html
[

6] M.J. Crowe, A History of Vector Analysis, University of Notre Dame Press, 1967. Republished by
Dover, p.138, 1985.

[7] KEARCHRGER, BAESLR R, pp.64-65, 1925.

[8] A. Foppl, Einfithrung in die Maxwellsche Theorie der Elektrizitit; 7 Aufl., Tuebner, 1923. (¥&R) B
¥ EREMKY S 1E Uy NUENGR, 2074, 1930

(9] R HRERE, MAEE, AMEME, AARTH, KM RE, SIHHHE, 1973,
[10] A. Gray, Lord Kelvin: An Account of his Scientific Life and Work, Chelsea Pub. Co., 1973.
[11] W.R. Hamilton, Lectures on Quaternions, Hodges & Smith, p.610, 1853.

[12] W.R. Hamilton, Elements of Quaternions, Longmans, Green, and Co., Vol.1, p.548, 1899 & Vol.2,
pp.433-456, 1901. ‘

[13] O. Heaviside, Electromagnetic Theory, 1893. (F#hi) Chelsea Pub. Co., Vol.1-3, 1971.

[14] W. Johnstone, William Robertson Smith: Essays in Reassessment, Sheffield Academic Press, 1995.
(T3 1994 4F 4 AT Aberdeen K% THME & #1727 William Robertson Smith Congress” THRE S 117z
I (34 HHIER) 2RO REETHS. )

[15] FHIESR, BAFE, N MIVET, %&%mﬁﬁ, 1977.

[16] http://members.aol.com/jeff570/mathword.html (B THEHNDHFEOHBIT DN TH LW, )
[17] BRI, A%, p.797, 1994.

(18] #lf, BT RENBEW P OE- RS HER, #kdt, 1993.

[19] M.M. Kbe, R. Goring, Chambers Biographical Dictionary, Chambers, p.1365, 1990.

[20] P. Kelland, P.G. Tait, ed. by C.G. Knott, Introduction to Quaternions, Macmillan, 1904.

[

21] C.G. Knott, Life and Scientific Work of Peter Guthrie Tait, Cambridge University Press, pp.143-145, -
pp.171-175, 1911.

[22] F. Klein, Vorlesungen fiber die Entwicklung der Mathematik im 19. Jahnhundert I, Springer, 1926.
(FRER) RLIE#E, RIIEEER, 7 51 219 it 0%, HITHIAR, 1995.



]
[41]
142]

INEER, WEECE %2 %, BRI, 1974

T.M. Lindsay, W.R. Smith, On Democritus and Lucretius, A Question of Priority in the Kinetical
Theory of Matter, B. A. Reports, Trans. of the Sections, p.30, 1871.

A. Macfarlane, Peter Guthrie Tait, The Physical Review, Vol.1, pp.51-64, 1893.
HEER, X7 NV, Y1 L2 X, 1975,

J.C. Maxwell, A Treatise on Electricity and Magnetism, Unabridged 3rd. ed. Vol.1-2, Clarendon Press,
Oxford, 1998.

J. Morrison, William Robertson Smith and the Academy of Old Deer,[14], pp.50-59, 1995.

The Deeside Field, Aberdeen Publication, Vol.6, pp.35-36, 1933.

FATTE Z, AR EREE A, PR, pp.65-78, 1944.

FEERE, B0 o728 T MV, #kit, 2002.

FERBUHE, N7 NIV 50 & OHYT-, BIBENE, 1989,

REFIR FIT, RAEEAGEN BHYGT, HA TV oI —VRER, LEFEEESS, pp.285-286, 1995.
The Oxford English Dictionary (2nd ed.), J.A. Simpson and E.S.C. Weiner, Clarendon Press, 1989.
L. Smith, The Dictionary of National Biography, pp.568-570, 1982.

C. Smith, Energy and Empire, Cambridge University Press, 1989.

S.P. Thompson, The life of Lord Kelvin, 2nd. ed., Chelsea Pub. Co., 1976. (originally published in
1910 under title: The Life of William Thomson, Baron Kelvin of Largs)

REURER Y, REFEREATES L, pp.1361-1364, 1933.

I, 72> &< T2 WP, #aktt, 1995,

http://turnbull.des.st-and.ac.uk/~history/ index.htm! (BFMROEFEEHMTH S, )
=8, WBEOD ORE, F1ESSE, 1995.

E.B. Wilson, Vector Analysis - Founded upon the Lectures of J. Willard Gibbs —, Dover, 1960.

HEE
AR EFTTHICYZ0, ENTEAFETERM>72 C.G. Knott DEE/LRERDPERE X > TWEni
Prof. M. Benzi, Dr. J. Morrison IO X D RSB OEZELET.



