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Miscellatiecous Notes.
By
D. P. Misra, LuckNow, India.

I A note on inegualities.

1.  o=a+b+....+k, then o"<a"+b"+.... 4k
where all these numbers are real and positive, and o=n<l.
For, o=a+b+....+k.
Hence o> each of @, b,...., &
and since n<1 and is positive, n—1 is negative.
Hence a"*< each of a™t, oY, ., k-l
Hence ao < aamt, botr<hb Y. . L, kot < e,

Hence by addition
" Na+db+e+d+.... +E)<a"+I*+ ...k

ie. AL L R
which proves the proposition. _
2 I c=a+db+....+4k then o">a"+4"4.... +%%

where all these numbers are real and positive and n>1.
For, mulitiplying both sides by «*-!, we have, as the case

may be, ‘

"= lat o b+ ... Fa €))
But since, whether equality or inequality holds in the hypothesis,

o> each of a, b,...., k. )
a™1> each of a"%, b*',.. .., k"' since n—1>0.

Hence a.0®'>qg" and as on. Hence
the right hand side of (1)>a"4b"+.... +%~
Therefore, afortior: "> 0"+ ... kY
which was required to prove.

II. A fact about recurring decimals.

If an integer o is divided by a prime integer b and the result
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converted into decimals, the number of digits in the period of the
decimals is a factor of b—1 or b—1 itself.

Without loss of generality we can suppose that the integral
portion of afb is removed, so that a/b a proper fraction.

L=t alb=o0s. . ..,
where @, G, @s...., @, are digits p in number in the period of
the recurring decimal, so that

a _ OO .0 _ Q
b 10r—1 10r—1
Now since b is a prime, therefore b must be prime to a.

(say).

Hence a/b must be in its lowest terms. Therefore 107—1, ie. the
number formed by putting p 9’s together must be a mulitiple of
b [i.e. the same mulitiple as @ is of a].

Also since b is prime and therefore prime to -10, we know
by Fermat’s theorem that 10°-!'—1 is also a multiple of b, ie.
the number 9999....(b—1) times is a multiple of b; also the
number 9999....p times is a multiple of b.

But p<b. Hence b—1 is either a multiple of p or b—1=p,
which proves the result.

III. A fact about circles.

A straight line cuts a cirele in real, coincident, or imaginary
points according as the distance between any two points on the
straight line is >,=, or < the sum of the tangents from those
two points to the circle.

Let the straight line in question be taken as the axis of z,
and a perpendicular straight line through the middle point of the
distance be taken as the axis of y,

Let the circle be 2+ y* +2gx+ 2y +c=o,
and let the coordinates of the points be (f, 0) and (—¢, 0). So that
the distance between the points =2¢.

Now the sum of the tangents from (¢, o) and (—7¢, o) to the
above circle equals

V429t c+ 1V —2gt+c.
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- if 2t§1/£‘+2gt+c+|/ﬁ—-2gt+c,

8o is 2#2%62 ‘et vV B+ —4gT

ie. = |

i.e. g§1/ ¢ 1)

Now the equation of circle can be written as
@—9’+@~f =g"+f"—c,
where ¢*+ f?—c is the square on the radius.

Now if the first inequality in (1) holds, i.e. if g°>c, (radius)®
=f*+ a positive quantity.

Now f is equal to the perpendicular from the centre to the
st. line, therefore in this case the radius is > the perpendicular from
the centre, i.e. the st. line cuts the circle in real points.

If g*=c. radius=f=perpendicular from the centre, i.e. the st.
line cuts the circle in coincident points.

If ¢’<c, rodius<f i.e. < the perpendicular from the centre.
Therefore the st. line lies wholly outside the circle, ie. cuts the
circle in imaginary points.

In the case the st. line is a tangent to the circle, we can
deduce a very useful result, namely, if in a quadrilateral the sum
of one pair of opposite sides is equal to the sum of the other pair,
a circle can be inscribed in the quadrilatral and conversely.

This of course admits of a simple geometrical proof.
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A B HAE (% #0Bid =& 5 = Chaystal, Todo-
hunter, Fine &=5) 757 HP R/ R=R7BRPF» v 7
B Z M B B SERYO SRR - BT,

0, 1, 2, 3, 4, 5,
1, a o6 o, a, d,
=T7mr A TRE=L I BENBB=ar/ FnTFn57 2.

Nupier (1650-1617) #EHlt>%~E4 & 2 ~EL0 + LS+ 2 BHE L 5 5
79 %, M7 AdoA #HMEE, BoB & Bo # 7 /7 mBREHK o,

A
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Bo Q B

& EBE=RN7=v )8 P, Q »¥Rik= do, Bo » 3¢, P » PA =Hf=nr
HEIY> A =fu, @ ~ P s Ao =Ry aiE=2{ BHEEFL S BoB =7
FH 2 b+ BoQ=log(dP) 1iE#s 2 b4 7. AP ~EWHMFP7 B, BoQ ~EE
B U 73E 2. B Sl bR o IR .

415 Nopire 7 b ~<xIR/BEABBHY V727DV R 25 Y v=a Y ?BHY
v oiEsr4. BRoOEYBeS vMB=sFY T aTE, YrhsHR=HI/ ErE
LV R4 Z7ab=x, AV P4 = Euler (1707-1783) = > v < FE v M » + 4 v & (Cajori,.
A history of elementary mathematios p. 157 ZEHR).
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FBW o7, SEFH/ER /A2 =B LSRN/ A o%E /Eﬁ/ﬁﬁilwf 7.
Pl~os By » 8 JHE, 8 » 3y JEHHFT A —BH=EHK T, 2=V 7 BK
IEEFR/TEr. (B8 23 H, A % 330 HRM)
i Bourlet , iy (Carls Buurlet, Précis Dilgdbre) = [Rifi= &gk 7En G
# 675 T

WER=WH 7 = v == Y 7 WEY HHEEHE v v 7Y BT
HErF s> Jv-BRF2TIBY I L& 57—y )BT T

B=ANERE =7 8= s rHEE M2 rBrz
Ty s 2=BHhrv 2, Z27BG=27HHAA r =v2x4.
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k=B 7 v 7B~ GEEERBENE 206 RBR). ¥ = 714
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1 HYEHE Bk BBy er 22 =~RE v B 7 K=
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2 B SER=WAr—0 HETEY SHREENE =2
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2=21 2048 =211 20971562 =22
4=22 4096 =212 4194304 =222
8=23 . 8192=213 8388608 =222
16=24 16384 =214 16777216 =224
32=2¢ 32768 =210 ' 33554432=22°5
64 =2¢ 65536 =216 67108864 =22¢
128=27 131072=217 134217728 =227
256 =28 262144 =218 268435456 =218
512=29 524288 =219 536870912=22°

1024 =310 1048576 =220 1073741824 =280
(1) 513x 16384=2 x 214 = 29+14= 223 —8383608.
(2) 524283+8192=210 +213=gB-13-26 =64,
(8) 20482=(211)% =222 =4194304,
(4) i/m2=f/2—ﬁ =27=128,

(5) _1289x16x/T6388 _ (@) x24x4/214 2024 %27
256327 x 1024 28 x ()8 x 210 28 x 215 x Q10

=213 =8192.
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R. Baldus, Formalismus und Intuitionismus. 1924, pp. 45.

K. Boehm, Begriffsbildung. 192, pp. 46.

H. Wieleitner, Die Geburt der modernen Mathematik ; I.
Analytische Gemetrie. 1924, pp. 61.

H. Wieleitner, Die Geburt der modernen Mathematik : IL.
Die Infinitesimalrechnung. 1925, pp. 7a.
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R. Mehmke, Leitfaden zum graphischen Rechnen. Leipzig
und Wien, Franz Deu'icke, 1924, pp. 183.
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Series. Philadelphin, University Press of Ponnsylvania. 1924, pp. 297.
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BB A vy 7UTHB FHIE I b oo /BB > 2518y, (T. H.)

D. E. Smith, History of Mathematics, Vol. II, Special

Topics of Elementary Mathematics. Boston, Ginn und Company, 1925,
pp. 725. $ 4,40.
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The Mathematical Gazette., Vol XII, No. 176 1925.
G. H. Harpy, Whnt is geometry? (Presidential Address to the Mathematical
Association, 1926). J. E.‘A: SteceaLn, The negleot of a.ritl_:metic in schools. H. B.
Hexwoop, The reform of university mathematics. O. V. DureLL, The use of Jimits
in elementary geometry. T. P. Nuny, The tangent to a conie.
The American Mathematical Monthly. 'Vol. XXXII, No. 1, 2, 3
1926.
Benjamin Peires. O. W. RicuArDs, The mnthematics of biology.
L. . Stvoxs, Algebra at Harvard o.llege in 1730. K. PEamsoN, On the correla-
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Briggs and his work on logarithm.

iﬁmggﬁgﬁgﬁ. No. 402, 402. kE1PUEMA, ®A.
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