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The Novel Problems of Elementary
Mathematics

(An Abstract)

This compilation of prof. Lo-Ho’s original
works in elementary mathematics, published eles-
where since the year 1927, consists of nine topics
which are either entirely new discoveries, or new
solutions of well-known existing problems, The
problems treated in this collection are as follows,

1. Four Pairs of Mutually Perpendicular
Lines of a Plane Triangle.

There exist in every plane triangle four pairs
of mutually perpendicular lines, each of which
intersects the three altitudes of the triangle at
points equidistant from the corresponding vertices
of the triangle; the two lines of a pair intersect
at the incentre or excentre at right angle; and the
equal distances intercepted on the altitudes are
equal to RE£D, where R is the radius of the
circumscribed circle of the triangle, and D is the
distance from the incentre ot excentre to the
circumcentre,

This theorem was discovered in 1925 and
published in 1931.
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2. Analytic Expression of cos in Terms

of the Number 17,

A new wmethod of solution of the problem
based on the elementary theory of plane trigo-
nometry was found in 1927,in addition to the meth-
od based on the algebraic theory of equations
discovered by K.F. Gauss in 1798, thus making
the solution of this well-known probiem intelli-
gible to middle school students.,

3. Analytic Expression of COS% in Terms
of the Number 257,

This problem may be solved in the same man-
ner as that of cos —?—;—; but to avoid the elabo-
rate successive expansion of the products of a large
number of sines, an alternate method is used in-
stead, which is made possible by a simple method
of sub-dividing the 128 inherent cosines into groups
smaller and smaller, and a definite procedur.e
of determining the values of these groups of co-
sines. At last it is evident that 008“5257- can be
found as an anglytic expression in terms of 257
which is to be repeated 2232 times under various
forms of quadratic radicals,

4. Geometric Solution of Linear FEquation'
System with the Unknowns Represeanted by Slopes
of Straight Lines,

Although the analytic solution of simulta-

neous linear equations involves only the four ari-

€ idot oy ong,
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thmatic operations—addition, subtraction, multi-
plication and division of rational numbers, and
these operations can easily be performed with the
traditional geometric instruments, ruler and com-
passes, no successive attempt of geometric solu-
tion of the general linear equation system has
been reported till the thirtieth of the present
century, when this historical vacancy of plane
geometry was filled by the publication of two
methods of pure geometric solution of the problem
by the author of this book,

In the first method, the linear equations are
converted into a number of broken lines of which
the corresponding parts are parallel to each other,
and the slopes of the different parts are the val-
ues of the unknowns of the equations, to be de-
termined by pure geometric method of construc-
tion,

5. Geometric Solution of Linear Equagiofs
System with the Unknowns Represented by A}pfi-
zontal Distances.

In this method the equations are reprksentsd

by a number of broken lines with their dorreq

-+

sponding turning points on common vertical lin

and the location of the positions of these vertical

lines is the object of geometrical construction.
6. A new Formula of Approximation to the

Real Roots of Equation,
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For this problem solved long ago by Newton
and Horner, an eﬁtirely new method of approach
has been found, which is simple in theory and
yields a rapid approach to the roots required,

7. A new Method of Construction of Align-
ment Nomogram.

Alignment nomogram is the simplest device
of solving certain type of equations, But the clas~
sical method of its construction is limited to equa—
tions of simple composition, The new method of
construction enlarges its scope of application to a
large number of unknown functional relations in-
cluding those embodied in a mass of empirical
data,

The method is realized by constructing a new
surface circumscribing two pairs of vertical cross
sectional curves of an unknown surface. The new
surface supported on the four enclosing vertical
curves is a good approximation to the enclosed
portion of the original surface of the unknown
function; and the vertical distance between them
at any point may be computed with a general
formula,

8. Alignment Nomogram with Minimum Mean
Square Error,

The alignment nomogram constructed for a
table of numerical values of an unknown function,

from four sets of values along four lines, has
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errors at all points within the covered area with
the only exception of those points on the four
lines of coincidence. In this articie a method of
adjustment is established to improve the data on
the four lines used in the construction, so that
the resulting errors at all points including those
used in the construction should be such that their
mean square error is minimum in value, which,

as shown in several actual sample computations,

only amounts to about one third of the m.s.e,
before adjustment, The resulting nomogram based
on the adjusted data is much improved in theoret-
ical accuracy,

The performance of the alignment nomogram
constructed by the new method is essentially the
determination of a large number of data from the
limited few used in the construction, This fact
is the basic essence of the method of interpola-
tion; and the values of the unknown function so
determined may be further improved so that their
mean square error is minimum in value, For bi-
variate data, there is so far no adequate method
of adjustment and interpolation so efficient and
so accurate,

9. A New Theory of Interpolation.

In this article, a structural formulaz H, (t,

u, v, =z); is established as a general form of
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approximation to all single-valued continuous

function f(t, u, v, «, z) of n variables, so that

E:IF‘I"(t,u,v,---,z)i and { (t,u,v,+,z) are iden-
i=1

tical on n(2r)="! occasions, when any(n—1) va-
riables are assigned one of their 2r specific values

used in the construction of the general formula

E H,(t,u,v,+,2), which may be used to deter-
i=1

mine the unknown intermediate values of the
unknown function from its known values on the
n(2r)*"! loci of known values,

For the function of two variables, the sur-

faces of f(t,u) and ZI—'Iz(t,u)i have  4r loci of
i=d

intersection in two directions, which is a mathe~

matical achievement hitherto unthinkable,
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