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2. Why 1s such knowledge considered as « requisite for general
cultivation ?

Because the whole mass of bodies, the universe, as well as man,
exists in space ; because without the knuwledge of the qualities of
space, man would be ignorant of that appearance of things which
belong to their 1nmost nature ; because geometry teaches how to
measure lines, surfaces and bodies, which knowledge is very ne-
vessury ; because withuut it man could not divine, that the distance
and size of the sun, moon and stars, could be detennined ; aud be-
cause he would even have no idea of the eatent of his own abode,
and of the mathematical, i. ¢., fundamental qualities of the same.
All thus is consequently requisite for general human cultivation, not
to speak of its practical value, as well for female as male education,
und therefore fur the commnou school, the schiodl of the pevple.
Without it, not the most indispensable part, but an essential part, of
education is wanting. .

3. What elements of geometry ure to be taught in the common
school? and in general what parts of it may be considered there ?

Spuce admits of “intuitive,”’ (anschauliche,) and a demonstrative,
(begriffsmaessige,) observation. ) . . .

The intuitive faculty of man perceives immediately objects in
space, bodies 1n their qualities and forms ; with the sense of touch
he perceives what opposes lum in space, the body and its external
form ; the sense of sight assists him, by determining extent and dis-
tance, and by companing and measunug them. These ate operations
of ezternul intuition. ‘The tellect abstracts the differentic of the
budies, and fixes the puie, mathematical form; and thus aids the
mterior pure, or mathematical tuition. Moreover, the logical
intellect, perceaving the dependence of magnitudes on each other,
their mutual conditions, the inference of the one from the other,
deduces and concludes. L.

‘The intuilive part of geometry is that elememtary part which is
proper for the common school. ~But thereby is not meant, that the
pupils should not learn the dependence of one thing on the glher 3
this even can not be avoided, it comes of itself ; but according to
the degree of ability, quickerand deeper with one than with another,
and one school will make more progress in it than another. Butthe
power to be immediately employed is the fuculty of observing—first,
the exterior, and then, and preéminently, the interior. The con-
clusions connected with that observation result therefrom spontane-
ously ; the intellect works without being ordered. Therefore, in
geometry, as every where--a fact, ignorance of \vluch! causes
much merely repetitions and lifeless teaching, as well as intellec-
tual dependence and immaturity—the teacher ought to lead the
scholar to immediate, true and vivid perceptions.

The strict or Euclidean geometry, with its artificial proofs, 1s not
fit for the common school, nor does it prosper there. .

4. What ismore particularly the subject of geometrical instruction
in the peoples’ school ? )

The qualities of (matheunatical) lines, surfaces and solids.

5. What method is to be pursued with it? .

‘The point of starting is taken in the physical body ; and from this
the mathematical one is as it were distilled. .

The order of single precepts or propositions is, as has been said, as
much as possible gcml:cay. Pedantry and auxiety are here, as
every where, prejudicial. The method, alvays intuitive, requires
originality, i. e., the evolving of every thing learned from_some
thing preceding ; aims at imwmediate spontansous understanding of
one thing through the other.

6. Whatis the immedwate purpose of this instruction ?

To understand the qualities of lines, plains and bodies ; to meas-
ure and caleulate them.

7. What instruments are used by the pupl ? .

Pen and pencil, for drawing ; compass aud scales, for measuring ;
the usual measures of lines, surfaces and bodies, for calculating.—
(Barnard’s, American Journal of Education.)

(70 be continued.)

Lessons in arithmetic.
ON VULGAR FRACTIONS.—No. 2. (1.)

V. Addition and subtraction of fractions:—Addition has been
defined as the process of finding one number, called the sum, which
achall be exactly equal ta two ot mare numbers. Fram this defiui-
tion it follows that' in oxder to add numbers representing objects,
they must be of the same kind or denomination ; for example it is
evident we cannot express in one sum 3 oranges x 5 apples; before
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the addition can be effected, but no duficulty eaists in the lullowing
cases 3s. x 58.,=8s., 10 marbles x 15 marbles =25 marbles.
Now let us endeavour toapply the above in the case of the addition

of two fractions. Sup{;usc an apple to be divided into 9 eyual parts,
3 of thege parts will be 3-ainths aud 6 pans, 5-ninths, nm‘ s
plain that the sum of S-ninths, and 3-mnths 13 S-mnths ; for as i
each care unity is divided intothe same number of parts, each part
is of the same size or value, and we wish 10 tind the sum ot 3 and
5 of those parts. Therefore when the denominators are ahike, we
simply add the numerators and retain the same deusmuator for vur
unew fraction. Again, let it be required to find the sum of ;3 and
314. Here the denominator of each fraction is different, and couce-
quently the size or value of the past is different ; that 1s, 2 parts of
unity of a certain size are to be added tu 3 parts of a different size.
Therefore, 2-thirds and 3-fuurths canuot be added while the frac-
tions remain respectively thirds and fourths, any more than £2 and
3 cruwus can be added, so long as the £ remain pounds, and the
crowns remain crowns. In the latter case however the addition can
be effected by expressing the value of the pounds and crowus by an
equivalent number of some common coin, as the shilling, of wfnich
the pound and crown are both multiples. In like manner 23 can
only be added together, when they are expresscd as fractions, whose
deuominations are some comaumon part of unity of which one-third
and one-fourth are respectively mujtiples. Now we have shiown that
any fraction may be expressed in a variety of formus by multiplyng
the numerator aud denominator by the same numher, and it 1s casy
to select two numbers 0.¢ of which multiplied into the numeiator
and denominator of the first fiaction and the other into the numerator
and denominator of the securd, shall reduce thie fractions tv a com-
mon denominator.

Thus the L. C. M. of 3 and 4=.12

and 273 = 2x73x1 =812 also 3p4 = 328)4x1 == 912

theretore ;3 x 34 8x%12 == 17712

Or 1t may be demonstrated by taking a lme and dividing 1t, that
13 == 412 anc therefore 93 =8;12; also, that )4 =3;12 and there-
fore 34 =912 Hence to add fractions, reduce them to a common
denominator add the numerators, and retain the common denominator
for the new fraction. _In the same manner 1t can be proved that to
subtract one fraction from another they must be reduced to a com-
mon denomnator. For it 1s evident we cannot compare quantities
referring to different things. Hence the rule will be similar to that
for addition, viz,—Reduce the fractions to a common denominator,
subtract the numerators, and retain the commmon denomnator.

VI. Multiplication of fractions.

We have already consiteied the case of the multiplication of a
fraction by a whale number, and 1t now remams to consider the
general case of the multiplication of a fraction b{ a traction. Take,
lor example, the two fractions 3j4 and 5;7, and let it be required to
find the product of 57 multiplied by :414. Now multiplication is
defined s the addition of a number "to itsclf as many times as 13
indicated by the multiplier: thus, 3 times 4 meaus 4 added'to itself
3 umes, as it 18 impossible 10 add 57 to 1self 3j4 times or 3;4 of &
time. ‘To ascertain then, what 1s meant by 5;7 muluplied by 34,
we must understand exactly what 3)4 means as that is our muiti.
plier. Now we have shown that every fraction has two meanings,
and according to the second of these 34 equal 171 of 3 ; theretore
314 x 5;7 isthe same thing as 134 of 24 x 5y7. But3x 57is 57
added to iself three times or 15;7, and 5,7 multiplied by 3j4 or 134
of 3 must give 1j4 of this result, which will evidently be the
required product, viz., 1528. It will be observed that this result
has really been obtained by multiplymg the numerators and deno-
minators of the fractions together. And it wiil be seen, that, 10
multiply any quantity by a fraction, 13 to add that quantity to atself,
as many times as there are units in the numerator of the fraction,
and to take such a part of this result, as is indicated by the deno-
minator of the fraction.

VIL.—Division of Fractions.—To divide one quantity by another,
is to find how many times the latter is contained in the former. It
is evident, from this definition, that numbers can only be compared
by this rule when they refer to objects of the same kind. A num-
ber of days, for instance, cannot be contained any number of times
in a number of acres ; but 3s is contained in 15s. five times, &c.
To divide then 8)9 by 4;9 is 10 find how often 4 ninths is contained
in 8 ninths. The answer is evidently 2 times or twice; for 8)9 are
exactly twice as many ninths as 49. Again let 1t be required to
divide 34 by 4)5. Reducing the fraciions 1o a common denominator,
314 divided by 4;5 is the same thing as 1520 divided by 16;20, and
from the precedlmg 16,20 is contained in 1520 as often'as 16 is
contained in 15 i. e. the quotient obtained by the division of 1520 is
the same as the quotient obtained by the division of 15 by 16. Now
we have proved that a fraction expresses the quotient obtained by



