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<erve cqual division of the ciroumferenees Bat }is excluled be-
cause 't does not approximate §. - Two-fifths is accepted asa third
approximation. One-sixtht is excluted, as § is, for not approxi-
mating to numbers already found; 3 and 3 are excluded for being
less than }. and therefore not sufficiently approximating 335 ¥
approximates §, but s excluded because it is larger than 3, and
therefore daes not come near enough to &5 § is aceepted as a fourth
approximation. The like reasoning woull exclude all fractions
not found in the series 4, 3, 3. 4 1% ;. 31, 3}, ete,, ete., which con-
tinually approximate § (— ./5).

Tuirp SorotioN.—Using A, B and € in the sense of the firs

A
TA4C 'S Letween § aud §,

But C must be more than halt' A

solution, it may be shown as there that
put it therefore equal to "’-‘}-'i'

n
in orler to approximate o division into thinds, therefore n is less

than two, or of the form 1-4- l!n. But when the third step is taken,

overlapping the original starting point by D, we must have 1) ap-
proximate in value C, and therefore be more than § C3 therefore
m=1 +:; . The like reasoning, by the aid of a simple diagram,
would show that p it less than and, thus coutinuing, we
should show that the step A must equad a continued feaction whose
first denominator is 2, and cach subsequent denuminator 1, which
13 easily shown to be equal to § (83— / 3).

This problem was proposed and solved by Mr. Chauncey Wright,
in Runkle's Mathematical Monthly. and I have merely simplified
and populanized the proof.

Botanists have known for nearly forty years that the leaves of
plants are arranged by this law, ana Me. Wiight's problem simply
shows that the law gives the most rapid aud thorough distribution
of the leaves.  Astronomers also show that the points of conjunc-
tion of the planets are seattered about the sun in the same man-
ner; that is, by alaw of tinte which is algebraieally or intellectually
the same with the law of spaces among leaves; aad theology
cannot fail to jnfer the reign of Intellect in the ercation <f plants
and plancts.

D
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SELF-RELIANCE.

'l‘HE two great ohjects of iutellectual education, are wental dis-

cipline ind the acquisition of knowledge.  The highest and
tost important of these objects is inental discipline, or the power
of using the mind to the best advantage. ‘Tne price of this dis-
<ipline is effort.  Noman ever yet made intellectual progress with-
out intelleetual labour. It is tins alone that can strengthen and in-
vigorate the noble faculties with which we are endowed.

However much we may regret that we do not live a century
later, because we can not have the benefit of the hmprovements
that are to be wade during the next hundred years. of one thing
we may rest assured, that intellectual eminence will be attained

durime the 20th century just asit is in the 19th—by the labour of |

the brain.  We are not 1o ook for any new discovery or invention

that shall supersede the necessity of mental toil; we are not to

desive it If we had but to supplicate some kind genius, and lie
would at once endow us iith all the knowledge in” the universe,
the gift woul! pruve o cuve to us, and not a blesing. We must
have the discipline of acquiring knowledge, and in the manner
established by “the Author of onr being.  Without this discipline
our intellectual stores would be worse than useless.

“Tue general law of intelleetual growth is manifesdy this;—what-
ever may be the mental power which we at any time possess, it
requures i repetition of mental efforts, equal in degree to those
which we have put forth before, to prevent actual deterioration.
Every considerable step of advance from this point snust be by a
new s still higher intellectual performance.

Tisere are many impediments in the path of the student, which
it is desirable to remove ; but he who attetpts to remove all digli-
cultics, or as uuny of them as pussible, wars agminst the highest law
of intellectual developement.  There can not be a more fatal mis-
take in education, than that of a teacher who adopts the sen-
tunent, that his duty requires lim to vender tle daily tasks of his
pupils-as casy as possible.

‘nere is, perhaps no error_in our schools at the present time
more deeply seated or more +videly extended than the ruinous prac-
tice of aiding pupils in doing work which it is all-important they
should do for themselves. Qur progress in the art of cultivatin
habits of carncst, imdependent thought, has not kept pace with
our improvements in other departments of education. Familiar
explanations, and lustrations, and simplifications, and dilutions,
tov often spare the pupil the labour of thinking for himself, and
thus dwart the intellect, and defeat the highest object for which
our schools are established,

To secure from 2 puE'J the solution of a difficult problem will
often cost time which the teacher can il afford; it may often cost
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wmore effort to securs o solution fbom the pupil, tha it costs the
gn il to do the wurk, The pupil has tried the problem, and satis-
! fied hitmself that he i3 not able to solve it; the teacher aay be
satisfied that the pupil ean pecforiu it, but i’ he ean not make the
{mpil think =0 100, it will be difficult to bring his best energies to
, bear upon it; gud uven atter the pupil is persuaded that he is ablo
. to acconiplish the task, it may still be necessary for the teacher to
* adopt spevial measures to set the pupil’s mind at work.  The pupil
! may have the ability to solve the problem; e may believe that he
hes this abulitys and he may have a willing mind; and, after all,
fail entirely of dong it.  And this brings to view what wust be
regarded as the highest gift of che teacher: namely, the ability to
teagh his pupils how to think and act, without doing their thinking
| and acting tor them. .
Wiien a pupil has failed to overcome an obstacle, his mind may
often be qu.ckenedgo augimf by requesting him to explain the steps
{ b2 has taken.  * Great thoughts,” says De. Channing, “are never
tully possessed till he who has concvived them hay given them fit
stteranee.”  So with a pupil atempting to surwount a dfficulty 3
the very effort required to expressa thought in language often ails
materially in grisping te thought itselts

A scholar had beeume discouraged over adifeult question. e
! had grone through the solution wysain and again, but conld not ob-
tain the answer sought.  The teacher availed hinselt'of a fiavour-
able opportunity, and requested the papil to go through the work
slowly and carelully in his presence.  As the pupil proceeded the
teacher required him to explain cach step of the process; and
when he reached the point swhere his previous error oceurred, as
the teacher asked lim to give his reason, the pupil's eye flashed
with delight and he exclaimed, ¢ Isee my mistake!”  Without
further assi: ance he soon reached a corveet result. The teacher
had not faruished the slightest hint in respect to the solution of the
problem.  He had only taken measures which brought the pupil’s
own strength to bear upon it.-

‘There are, however, peculiar casus which no such method will
reach.  The pupil may be required to repeat his solution a hund-
red times, in the presence of the teacher or alone, with reasons or
without, and all to no purpose.  The result, it he reaches one, is
sure to be wrong. It 1s not time, even now, for the teacher to
give over in despair.  Let him ask the pupil such questions as will
call to mind the principles which he has occasion to apply, and, in
a majority ot cases, the pupil will need no further aid. .

The same end may uvsually be gained by giving the pugxl an
example involving the difficulty over which he hus stumbled, but
less complicated in other respects; or by giving him several ex-
amples, leading gradually to the main obstacle to be overcome. 1
believe the cases are exceedingly rare in which iinds properly dis-
{ ciplined would ever be benefited by direct assistance, in an ordin-
|
]

!

- ary course of matheinaticad study.” Butif it be thought best, in
extreme cases, to afford this assistance, Jet the pupil, by all means,
be required to repeat the process, after the teacher's work has been

_entively crased; and thus derive. at least, the benefit of reproduc-

_iug. though he has not the power to ariginate.

© The teacher will find it a highly useful exercise to give his

Do . : 3
pupils an occasional model of thenking,  Let him take a rroblum
to the blackboard, and think: aloud as he proceeds with the solu-

, tions so that the pupils may witness the action of the teacher's
mind, and observe the questions he asks himself, and the various

| associations and comparisons that arise, as he advances from step
to step in the process.

. T amaware that in many schools the teachers can not dwell

“upon particular \)o?nls with the degree of thoroughness that
1 have recommenduds but this docs nes aflect the importance of

* the principle, which should be applicd whenever the circumstances

s permit.

1" In most of gur schools pupils indulge, to a greater or less extent,

i in the practice of assistinge one another in the solution of difficalt

" questions. 1 need not say that we should labour most assiduously

. to eradicato this injurious practice. Pupsls should be taught to

! regard it isas dishonoumb&c, cither to assist others or to rective

 assistance, except under the special cognizance and direction of

{ the teacher.

Permit nie, in this connection, to allude to one of the Ael]

. kinkly furnished by « large class of publishers and autkors, for the

" special benefit of teachers; but which wany pupils have thought to

" be quite as well suited to their wants as to the'wants of instructors.

» Treter to printed Leys, containing solutions of all the more difficult

+ problems n arithmetic and other branches of mathematics.

There are undoubtedly cases in which the tme of the teacher is

* 20 limited that it is necessary for him to resort to the usc of a key;
but with pupils their effect is always injurious, sapping the very

| foundation of everything adapted to promote manly, ir Jependent

j thought. Even with teachers who are compelled ton: t to the
use of keys for the purpose of saving time, it must be_confessed
:ihgt‘ the tendency of the practice is to render instruction super-

cial.

The practice of introducing young children to the study of
English grammar as s science, and assigning them daily lessons to
be prépared from a text-book, is exceedingly injurious in its influ-

! ence upon their mental habits. A thorough and intelligent analy-
sis of the structure of language is beyond the capacity of children

{ cight or nine years of age.

Tnstruction in the usc of language should be commenced as soon
as children eater school, and all the primary classes should have



