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ALGEBRAIC GEOMETRY, WITH DIFFERENTIAL

.

AND INTEGRAL CALCULUS.

)

The present work, which is a translation of Loomis’ ANaLTTICAL GEOMETRY, AND
DirrERENTIAL AND INTEGRAL CALCULUS, is issuéd in pursuamce of a project formed
‘some time since, as the continuation of a course of mathematics, the first of which, a
Compendium of Arithmetic, was published by the undersigned in 1854. The next in
order is a Treatise on Algebra, which should have preceded this, but in consequence of
unavoidable delays in the publication, it will not be issued till some weeks later. A
tolerable acqpaintance with the last-named treatise, will put the student in a position to
understand the work now presented to the public. Although this is the first time that
the principles of Algebraic Geometry have been placed before the Chinese (so far as the
translator is aware), in their own idiom, yet there is little doubt that this branch of the
science will commend itself to native mathematicians, in consideration of its obvious
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utility; especially when we remember the readiness with which /Lhey adopted Euclid’s
Elements of Geometry, Computation by Logarithms, and other rovelties of European !

introduction. A spirit of inquiry is abroad among the Chinese, and there is a class of '
students in the empire, by no means small in number, who receive with avidity instruc- |
tion on scientific matters from the West. Mere superficial essays and popular digests
are far from adequate to satisfy such applicants; and yet when anything beyond that
is attempted, the want of a common medium of communication at once appears ss an
insuperable obstacle; and it is evident that how clearly soever we may be enabled to
lay results before the native mind, yet until they understand something of the processes '
by which such results are obtained, thinkers of the above class can scarcely be supposed
to appreciate the achievements of modern science, to repose absolute confidence in the
results, or to rest satisfied till they are in a position to some extent to verify the state-
ments which are laid before them. It is hoped that the present translation will in some
measure supply what is now a desideratum ; and the translator, while saking this op-
portunity to testify to the exceeding care and accuracy displayed in the work of Pro-
fessor Loomis, considers it is but justice to the native scholar Le Shen-lan, who has
assisted in the translation throughout, to state that whatever degree of perfection this
version may have attained, is almost entirely due to his efforts and talents.
A list of technical terms used in the works above-named is subjoined.
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Abbrevited expression Fﬁ 'K Kéén shih.
Absciss ﬁ ﬁ Huwding séén.
Acute sgle ﬁ ﬁ Jay kéo.
Add J]l Kéa.
Additia 1 B Kea fi.
Adjacet angle % ﬁ Pang kéo.
Algebr & ﬁ '§ Taé s06 hés.
Algebric curve R ﬁ m ;{ﬁ?( Taé s06
Reti séén
Altitue E} Kaou, HQ Koé, l:F iﬁ
Chug ch’uy séén.
Anomiy %j’ 'ﬁ K’e shih.
Answe % T4.
Antecdent ] BB Tsstn sih.
Apprximation E ﬁ Meih sih.
Arc i\ Hoo.
Area T F Méén tseih.
Arithnetic ﬁ E‘ Soo héo.
Asymitote ﬁ & ﬁ Tséén k'in séén.
Axion & ;’:ﬁ Kung lin.
Axis Jl) cran, Bl Bk Chsih séin.
Axis najor E ﬁ_{_ Ch’ang hking, E m
. CR'ing ch’ih.
Axis mninor %E ﬁ Twan king, %E m
Twin ch'iih.
Acxis of abscissas ﬁ m Huwdng ch’tik.
Axis of coordinates m 1% m Tsing
hwéng ch’ih.
Axis f ordinates m m Tsiing ch’ih.
Base ,E Té, ﬁj Keu.
Binonial — ﬁ i Urh heang shih.
Binonial theorem ‘% % E‘ Ho ming fd.
Biquadratic parabola = * ji m
ﬁ San shing fang p’aou wih séén.
Bisect 5} Ping fun.
Brackets Kwd hoo.
Centre of an ellipse qJ #ﬁ Chiing téén.
Chord ia gi T’ung héén.

Circular expression ﬁ Yuen shik.

Circumference E Chow.

Circumscribed & " Yl Waé ts'és.

Coefficient ﬁ ﬁ Hé s006.

Common algebraic expression "'E a ﬁ

X Taé s06 ch'ding shih.

Coincide ’é’ Ho.

Commensurable ;ﬁ‘ % ﬁ Yéw tdng s06.

Common & Kung.

Complement % Yi.

Complementary angle % ﬁ Yi kéd.

Concave Yaou.

Concentric ﬁ D T'éing sin.

Cone @ % Yuen chuy.

Conjugate axis ﬂ E m Séang shith ch'ih.

Conjugate diameter *B E & Séang shih
king.

Conjugate hyperbola A8 JE§ 4 il 4R

Séang shith shwang Keith séén.

4 B How sih.

Constant Ch’dng 300.

Construct '{15 E T's6 tod.

Contact w Ts'ée.

Converging series ﬁ & ﬁ Léen keih soo.

Convex [_'1] T'&h.

Coordinates m 1% ;’ﬁ?( T'sting hwdng séén.

Corollary ;ﬁ E.

Cosecant % f'] Yi ko.

Cosine B B¢ Yi héén.

Cotangent % w Vi wéé.

Coversedsine % 9& Yé she.

Cube 3T j—f Leih fang.

Cube root 3T, ji ﬁ Leih fang kdn.

Cubical parabola ar j—f % 4‘9] fé?( Leih

fang p’aon wiih séén.
Curvature Hil Ei K'eiih sih.
Curve m ;{ﬁs( K'euh séén.
Cusp tti Eﬁ Ke téén.

Consequent

Circle 4‘ Ping yuen.

Cycloid ﬁ ;ﬁc Paé séén.



Cylinder E;] ﬁ Yuen ch’o6.

Decagon "“ é JE Shik péen hing.
Decrease Nun.

00.

Definition ﬂs a& Keaé shwd.

Degree of an expression % Tszé.
Degree of angular measurement E T'06.

Denominator Q’ ﬁ Fun moo, ﬂ &l

Moo $06.

Dependent variable m ﬁﬁ Yin péén

800.

Diagonal 35 4 AR Ty kés séén.
Diameter % King.

Difference ﬁ Keabu.

Differential ﬁé} WEé fun.

Differential calculus w 5} & Wé fun kéd
Differential coefficient 1& % %

800.
Differentiate 5}2 ﬁ 6} K’éw wé fun.
Direction 75 [ﬁ] Fang hédng.
Directrix ‘E ;{ﬁa Chun séén.
Distance #F. fﬁ?(

K’ett séén.

Diverging lines ﬁ ;i ﬁ Tséén yuén séén.

Diverging series ﬁ ﬁ ﬁ Fd keih so6.
Divide %) V5.

Dividend Ef Shs.

Division (absolute) §4 B Y3 fd.
Division (concrete) % & Ch'0d f&.
B Fa.

Divisor

Dodecahedron + ut ﬁ ‘Eﬂ Shik wrh

méén t'e.

Duplicate ratio ﬁ j:k w Pei pé lé.
Edge of polyhedron ﬁ Lang.

Ellipse T’6 yuen.
Equal Tiing.
Equation j,‘-f ﬁ i Fang ck’ing shih.

Equation of condition ﬁ j]- E ﬁ Gow

JSfang cl'ing shik.

Decreasing function ﬁ ﬁ ﬁ Siun hin
206

Weé hé

Equiangular 3%‘ ﬁ Tang héo.
Equilateral 3 Tdng péen.
Equimultiple Tdng pei s06.
Evolute EF ;@ Tséén shin sécn.
Evolution Bﬂ ji K’ae fang.

Expand # Tséang.

Expansion # ﬁ Tsedng shih

Explicit function ﬁ E % Yéng han soo.
Exponent Ché s00.

Shih,

Extreme and mean ratio FF 3E bk ﬁ]

Chung mo pé lé.

Extremes of a proportion _E E - ﬁ

Show wet urh sih.

Face [A] Méén

Factor € BK Shing s06.

lFigure ﬂé Hing, T 06.

Focus of a conic section ll‘_';‘ Sin.

Formula ﬁ' Fa.

Fourth proportional E m Szé suh

Fraction ﬁ' Fun.

Fractional expression ﬁ a Fun shik.

Frustrum ﬁ % Tséé yuen chuy.

Function E Han s06.

General expression A ﬂ Kung shih.

Generate Siing. .

Generating circle ﬁ ‘ﬁ Moo liin.

Generating point 'ﬁ: %‘1; Moo téén.

3 4 B Ke ho héd.

Given ratio Ting sth.

Great circle j( Ta Keuen.

Greater j( Ta.

Hemisphere QF;BR Puwin Kew.

Hendecagon "'"‘ —_ a ﬂ:} Shih yik péen
hing. :

Heptagon & 3B TB Tveih pien hing.

Hexagon }li‘ a ﬂ‘é Liih péen hing.

Hexahedron 7‘§' ﬁ ﬁg Liih méén '8

|Homo geneous ﬁ ﬁ T'ding luy.

Expression

Geometry
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Homologous ] *% Séang Cang.
Hyperbola % ih ﬁ Shwang Keiih séén.
ﬁ Shwang séén.

Hyperbolic spiral % m & ﬁ Shwang
séén lo séén.

Hypotheneuse & Héén.

Tcosahedron — -} [HI B Urh shih méén .

Implicit function ﬁ?‘. E % Yin han soo.

Impossible expression ;r; ﬁE KPM nd@ng
shih.

Inclination ﬁ E E o6

Incommensurable 1}1@ % ﬁ Wob ting s06.

Increase Q Tsang.

Increasing fanction Q ﬁ ﬁ Tsdng hén
200.

Increment E Ch'dng s06.

Indefinite FE KE Wos ting.

Independent variable E @ % Tszé péen

206.

Indeterminate ﬂe E W¢ ting.

Infinite ﬁ ;5 Woé Keting.

Tnscribed P Y Ny ts'eé, FIF 28 56 yiing.

Integral T 4 Tiseih fun.

Integral calculus ﬁ 2 § Tseih fun hés.

Integrate 5}‘ K’éw tseih fun.

Interior § Le

Intersect 79.8 Keaou.

Intersect at right angles IE;E Ching keaouw.,

Inverse circular expression ﬁ ﬁ Fan
yuen shih.

Inverse proportion K J:k ﬁ] Fan pe lé.

- Irrational #ﬁ J:k ﬁl Woé pe té.

TIsolated point Qﬁ T3k téén.

Isosceles triangle . % ﬁ = ﬁ E
Urh tidng peen san ked hing.

Join Leén.

Known E, ﬁ' E che.
Law of continuity ﬁﬁz B Teeon

peen che le.

Lemma ﬁj Lé.

Length & %8 Chéng twan.

Less /j\ Seaou.

Limit m Heén.

Limited ﬁ KR Yéw heén.

Line Seén.

Logarithm T4y so06.

Logarithmic curve %-i‘ ﬁ m ﬁ Tuy soo
Keith seén.

Logarithmic spiral %j' % @ % Tuy sob
lo seén.

Lowest term % h @ Tsiy seaou sih.

Maximum ﬁ j( Keih ta.

Mean proportional q‘ gi Chuny siih.

Means H — 2 Chung drh sih.

Measure E T's.

Meet ;'& Yii.

Minimum ﬁ /j\ Keih seaon.

Modulus 36} B4 B Ty s06 kan.

Monomial — ﬁ ﬁ Yih heang shih.

Multinomial g Jﬁ ﬁ To heang shih.

Multiple ’% % Pei s00.

Multiple point ’% %ﬁ Pei teén.

Multiplicand Shiéh.

Multiplication € 1 Shing fi.

Multiplier & Fa.

Multiply % Shing.

Negative Foo.

Nonagon A & JE Kéw peen hing.

Normal ﬁ ;{ﬁ?{ Fg seén.

Notation ﬁ 'ﬁ[_ Ming wet, ﬁ i* K¢ f@.

Number % Soo.

Numerator 2 ;‘ Fun tsze, :% % Tszé

500.

Oblique %l’ Seay.

Obtuse % Tun.

Octagon J\ % W Pi peen hing.
Octabedron /\ ﬁ ﬁ% Pi meén te.
Opposite Tiy.

Leg of an angle y{ ﬁ a Ked keo peen. |

Ordinate m ﬁ( Tsing seén.
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QOrigin of co-ordinates E? %ﬁ Fuén te¢n.
Parabola #L’L % a;?( P'av; wiih seén.
Purallel > {T Ping hing.

Parallelogram q: ﬁ& ﬂ’} Ping hing

peen hing.
Parallelopiped _].11: ji ﬁg Leih fung té.
Parameter 3] T’ung king.
B
Pure é)‘ Fun, x T van.
Partial differential ﬁ'ﬂ' 1& ‘9 Peen wé fun.
Partial diffirential coetficient ﬂ;:y w‘ﬁ»

Peen wé I$.
Particular case %’L 5& Sze shik
Pentagon I & fE woo peen hing.
Perpendicular HE ;fﬁ( Ch'vy seén, JI® Koo
Plauve 45 ﬁi] Ping meén.
Point g8 Teén.
Point of contact l;'ﬂ 1 Ts'eé teén.
Point of inflection @ %{5‘ Wan teén.
Point of intersection 1 Keaou teén.
Polar carve ’E [ﬂ] %?\ Keih K'eith seén.
Polar distance ﬁ 3E Keih Keu.
Pole 1z Keih.
Polygon 2 é JE To peen hing.
Polyhedron 5 @ ﬁ% To meén té.
Polynomial :’& ﬁ i To heang shih.
Positive 1 Ching.
Postulate s]é K'éw.
Power Fang.
Primitive axis E m
Problem % Te.
Produce 5| §& Vin ch’dng.
Product ﬁ ﬁ Tih s06.
Proportion J:k ﬁ] Pe lé.
Proposition K'wan.
Quadrant ﬁ m Seang heén.
Quadrilateral figure IZQ & M Szé péen
hing.

K'éw ch'iih.

Quadrinomial w Jﬁ ﬁ Sze heimy shih..
‘Series $K ﬁ Keih s06.

.Quam proxime 'fi i& Jin I;'in.

| A

Quantity % ﬁ Ke hé.

Question Fnﬂ Win.

Quindeeagon "‘ E % y Shik wobd peen
king.

Quoticnt ﬁ ﬁ Tih s06

Rudius 42 F& Pwdn king.

Radius vector * & Taé king.

Ratio Nh.

IRational expression ;ﬁkkm i Yen

pe léshih,
Reciprocal & H Keaou woo.
Rectangle %E ’f; Keu hing.
Rectanguiar 1E Ching.
Reduce 'fk Hrva.
Reduce to a simple form ﬂ m Seang seaou.
Regular 1 Ching.
Relation i B 2 HB Letn shith che 1é.
Represent ﬁ Heén.
iReverse *B E Seang fan.

Revolution Tsa.
Right angle [EL £ Chih Ass.

i
|

: ;Right-angled triangle ﬁ HQ ” Kett koo

king.
Round [&] Vuen.
Root m Kdn.
‘Root of equation ﬁ & Meih s06.
Scalene triangle 7 % é = ﬁ ﬁ
Piih tiing péen san kéd hing. :
%holmm Gdn.
becnm gll ﬁ Ko seén.
‘Secant (trigonometrical) iE N Ching ko.
‘Segment Ez Tseé wan.

'Semicircle 4‘3 m Pwdn yueu chow.
Semlcubncal parabola * aL m%
Puwan leih fang p'aou wiih seén.
P=F)

Puwdn san shing fang p'aou

Sembnquadmuc parabola

with seén.
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Sextant %E KR Ké héin.
Side ﬁ Peen.
Sign 5)'% Haou.
Similar *ﬂ M Seang s2é.
sine 1E '}f Ching heén.
Singular pomnt ﬁ E ?ﬁ Tiih é teén.
Swaller 4 Shaou.
Solid g 774
Solidity B FY T8 tsein.
Sphere _[_.j: ﬁg Leih yuen é. f}‘&]{’ew
Spiral ﬂ %.5‘ Lo seen.
_ Spiral of Archimides ﬁ 'ﬁ' ﬁﬁg*ﬁﬁ
A k'e meih tikh lo seén

Square ji Fang, 1F ji Ching fang, %
Meih.

Square root > 5 M} Ping fang hin.

Straight line [H. &R Choh seén.

Subnormal % i‘%‘ ﬁ Tsze [ seen.

Subtangent 3{ w ;ﬁ?( Tszé ts'ee seén.

Sabtract Kevén.

Subtraction ﬁ if‘ Keén fa.

Sum i"ﬂ Ho.

Supplement ﬁ" ﬁ Waé kes.

Supplementary chord % A & Vi Cung
heén.

Surface ﬁ Meén.

Surface of revolution m E ﬁ K'eith
meén tseih.

Symbol of quantity 7_1:‘, Yuén.

Table Peaou.

Tangent {:J] ﬁ Ts’e¢ seen.

Tangent(trigonometrical) EE’J Ching ts'eé.

Term of an expression Heang.

Term of ratio g-j Sih.

Tetrahedron E ﬁ ‘5‘5 Szé meen ¢¢.
Theorem ﬂﬁ' Shiih

Total differential é ﬁ » Tsefien wé

fun.

Transcendental curve ﬁ m ﬁ Yueé
RKeith seen.

Transcendental expression ﬁ ﬁ Yué shih.

Transcendental function ﬁ ﬁ & Yué

hdn s0é.

Transform 5 Yih

Transverse axis ﬁ m Huwdng ch’ih, ﬁ
Huwdng king.

Trapezoid —— ZF ﬁ & m % ’E Urh

ping hing peen sze peen hing.

Triangle — ﬁ ’B San ked hing.

Trident —. ﬁ ﬁ San ch’é seen.

Trigonometry — ﬁ ﬁ San kéd fd.

Tiinomial = IE ﬁ

Triplicate — 1F San pei.

T'risection — % 4¥ San ting fun.

Unequal N 5F Piih tang.

Unit — Y7k

Uuknown ﬂ{‘ 9&1 Wé che.

Unlimited ﬂﬁf‘ BR wo6 hetn.

Value T'dng 806.

Variable ¥4 B Peen s06.

Variation % Peen.

Verification %TE Ching.

Versedsine 1F 9& Ching shé.

Vertex ]‘E ,%ﬁ Ting teén.

San heang shih.

Vertical plune ﬁ ﬁ Tsing meen.
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