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gave the solution of equations of the third de-

gree, by an operation which is still known among !

all mathematicians as the formula of Cardan
; |

those of the fourth degree were solved by his [

pupil Ludovico Ferrari, and published in the
j

Ars Magna, in which also he makes the distinc

tion between positive, negative, and irrational I

solutions. At the same time Stifelius in Germany \

invented the signs -f , , and ^/,
which did so :

much to simplify the formulas
;
he published

his Arithmetica Integra in Nuremberg in 1544.

In 1552 Robert Recorde published in England
&quot;The Whetstone of Witte,&quot; in which for the

first time the sign of equality (=) is intro-
j

duced. From that time not much progress was
j

made till Vieta in France perfected the alge
braic operations and transformations of for-

j

mulas, and even advanced so far as the general
solution of equations of all degrees. He first

applied algebra to geometry, and he also found

the remarkable expression which solved nu

merically the problem of the quadrature of the

circle. His works were written about the year

1600, but only published long after his death,

by Schooten. Among the eminent mathema
ticians of that time we must also mention Ge
rard in Flanders, who was the first to indicate

j

the important use of the negative roots of

equations in geometrical constructions, while
in England Harriot introduced the signs &amp;gt;

and

&amp;lt;,
and Oughtred first wrote the decimal frac

tions simply by the decimal point, as we do

now, without writing the denominator always,
as was customary till his time. The 17th cen

tury was the most brilliant of all centuries in

mathematical discoveries, producing the im
mortal Descartes, Fermat, Wallis, Galileo,

Huyghens, Kepler, Newton, Leibnitz, Ber- I

noulli, and many others not less illustrious
;

and that century closed with the important
j

discovery of the logarithms and of the dif

ferential calculus. The 18th century enriched
the vast domain transmitted, and men like

j

Laplace, La Grange, D Alembert, Maupertuis, !

Maclaurin, Waring, Lambert, Cutler, Stirling,
j

De Moivre, and above all Euler, developed
j

and perfected all the branches of the science.

The operations of algebra are founded on a
|

mutual agreement concerning signs and sym-
|

bols. The first letters of the alphabet, &amp;lt;7,

b, c,

&c., are used to represent known quantities,
whether of space, time, or number, and the

last, z, y, a1

, &c., are used for the unknown
quantities. They are connected by the signs

-f, ,
x

,
and -=-, meaning respectively addition,

subtraction, multiplication, and division. The

powers of quantities are expressed by superior

numbers, as a2
for a x a, a5

for a x a x a x a x a ;

the roots by the sign -y,
or \f and ^/, &c. The

small space in which a long operation can be
indicated by these signs may be illustrated by
the following algebraic expression :

17 x (c tZ)
2
-f-c
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2
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!_

which is an ordinary expression involving so

many operations that to describe them clearly
would occupy a whole page.

ALGEC1RAS, a seaport and town of Spain, in

Andalusia, province of Cadiz, on the W. side

of Gibraltar bay, opposite and 6 m. W. of Gib

raltar; pop. 18,000. Charles III. rebuilt it in

1760, as a point of annoyance against Gibraltar.

It is constructed of stone, and presents a fair

appearance compared with many of the smalk.

Spanish towns. The port is guarded by a bat

tery called the Fuerte de Santiago. The town
is supplied with water conveyed by an aque
duct over the Miel. The principal trade is the

export of coal from the neighboring mountains,
charcoal, and leather. Two considerable sea

fights took place oft Algeciras in July, 1801,
between the English and French squadrons,
and in the second the English were victorious.

ALGERBA, the third star in the constellation

of Leo. It is a noted star among astronomers,
being used as a test for telescopes, which prove
it to be double. One of its constituents is

orange, the other green.

ALGER, Horatio, Jr., an American author,
born at Revere, near Boston, Mass., Jan. 13,
1884. lie graduated at Harvard college in 1852,
and was afterward engaged partly in teach

ing and partly in writing, being for a time

editorially connected with two Boston news

papers. He then spent a year in travel in

Europe, corresponding with American papers.

Upon his return he resumed teaching and

writing. In 1866 he took up his residence in

New York, where he became deeply inter

ested in the condition of the street boys. This

has given form to most of his later writ

ings. Prominent among these are the &quot;Rag-

gen Dick &quot;

series and the &quot; Tattered Tom &quot;

series. With the exception of &quot; Helen Ford,
a Novel,&quot; and various magazine papers, Mr.

Alger s writings belong mainly to the class of

books for the young.
ALGER, William RonnseyiHe, an American

clergyman and author, cousin of the preceding,
born at Freetown, Mass., in 1823. lie gradu
ated at Harvard college in 1847, studied for the

ministry, and became pastor of a Unitarian

church in Roxbury. In 1855 he removed to Bos

ton, \vhere he succeeded Theodore Parker as

minister of the &quot;Liberal Christians&quot; who wor
ship in Music Hall, Boston, where he still contin

ues to preach (1873). His w^orks comprise
&quot; The

Poetry of the Orient, or Metrical Specimens of

the Thought, Sentiment, and Fancy of the

East&quot; (1856); &quot;A Critical History of the

Doctrine of a Future Life&quot; (1861); &quot;The

Genius of Solitude, or the Loneliness of Hu
man Life&quot; (1867); and u

Friendships of Wo
men &quot;

(1870).

ALGERIA, a division of N. Africa, formerly
the Turkish pashalic of Algiers, but since 1831
included in the foreign dominions of France,
bounded N. by the Mediterranean, E. by Tunis,
W. by Morocco, S. by the Great Sahara. It is,

in the main, situated between lat. 32 and 37

N., and Ion. 2 W. and 9 E. The bounda-
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ries are not well defined, as large portions of I

the border districts are claimed both by the
j

French government and the nomadic tribes I

which inhabit them. An official statement in
j

1850 estimated the area at 150,568 sq. m., dis

tributed as follows among the three provinces :
j

Algiers, 43,627 sq. m. ; Gran, 39,375; Constan-

tine, 67,566. Later unofficial calculations make
it as high as 258,317 sq. m. (Algiers, 39,120;
Oran, 111,831 ; Constantino, 107,366). The
Atlas mountains constitute an important physi- |

cal feature in the country. The Little Atlas runs
j

along the rocky coast, and varies from 3,000 to
j

near 7,000 ft. in height; while in the south the

Greater Atlas reaches, or even exceeds, in some

points an elevation of 8,000 ft. Between the

Little and the Greater Atlas extends a plateau
called the Tell (highlands), varying in height
from 1,900 to 3,600 ft., and containing a large j

number of salt lakes, which dry up during the !

summer months. Long, winding defiles lead
j

S. from the Greater Atlas into the Algerian Sa
hara. This desert, occupying more than half
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the country, contains many fertile oases and
the large salt lake of Melrir, which receives a
number of small rivers. The number of oases
has been increased by means of artesian wells

dug by order of the French government. The
principal plain of the country, that of Metid-

jah, belongs to the region of *the Little Atlas,
The Greater Atlas forms the watershed of the

country. The principal river is the Shelliff,
which has a tortuous course of about 200 m. and
flows into the Mediterranean. The rivers which
flow from the S. side of the Greater Atlas lose
themselves in the desert, and none are naviga-
ble. They are nearly dried up in the summer,
but overflow a considerable extent of country
in the spring and fertilize the soil. The cli-

mate is generally warm, but the heat is rarely
oppressive except under the prevalence of the
simoom or hot wind from the Sahara, when
the temperature ranges as high as 110. A

large portion of the country is healthy, even
for Europeans ;

but in the marshy districts

the foreign-born population generally succumb
to fevers. Ophthalmia and cutaneous diseases

are common. On the limits of the desert the
soil is arid and sandy, but between the moun
tain districts it is fertile, and especially so in

the neighborhood of the streams. Grain crops
of all kinds, European and tropical fruits,

flowers, and particularly roses, of remarkable

beauty, and a species of sugar cane, said to be
the largest and most productive of any known
species, grow in Algeria. Domestic animals
of every variety are numerous. The horses
are excellent

;
the asses are of fine growth and

much used for riding. The camel and drome
dary of Algeria are very superior. The merino

sheep is indigenous. The Numidian lion, the

panther and leopard, ostriches, serpents, scor

pions, and many venomous reptiles are abun
dant. The chief towns are Algiers, the capi
tal (pop. in 1866, 52,614), Constantine (35,417),
and Oran (34,058). Near Bona, on the north
eastern coast, are the coral fisheries, frequented
by the fishers from France and Italy. Bougiah
is on the gulf of the same name. On the coast,
between Algiers and Oran, are Koleah, Cher-
chell (the ancient Cassarea, the residence of

Juba), and Mostaganem. Tlemcen, once the
residence of Abd-el-Kader, is situated in a fer

tile country, near the Moroccan border; the
ancient city was destroyed by fire in 1670, and
the modern town was almost destroyed by the
French. Other towns of the interior are Bli-

dah, Medeah, and Milianah, S. and S. W. of
the capital. South of the Greater Atlas is the

Zaab, the ancient Gcetulia. The chief place is

Biscara
;
the Biscareens are a peaceful race,

much liked in the northern ports as servants
and porters. There are many remains of an

tiquity in the interior, especially in the province
of Constantine, among others those of the an
cient city of Lambessa, with remains of the city

gates, part of an amphitheatre, and a mausole
um supported by Corinthian pillars. The total

population in 1866 was 2,921,246, of whom
217,990 were of European descent. Among the
latter there were 122,119 Frenchmen, 58,510
Spaniards, 16,655 Italians, 10,627 Maltese,
5,436 Germans, and 4,643 of other nationali

ties
; 72,508 were born in Algeria. In 1831 the

European population was 3,228; in 1836, 14,-

560; in 1841, 35,727; in 1846, 99,801 ;
in 1851,

131,283; in 1856, 159,282; in 1861, 192,746.
The number of Mohammedans living in the

territory subject to civil government in 1870
was 225,693; nomads, 2,434,974; native Jews,
33,117. A comparison of the above figures
with former censuses shows a decrease of
tiie native population, while the Europeans
slowly increase. The great efforts made by
the government to promote colonization in

duced from 1830 to 1855 about one million

Europeans to emigrate to Algeria; but the

majority either returned after a short time
or succumbed to the climate. From 1830 to
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