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11 every teacher of secondary mathemati.cs rael.s 

that one ot' his imJ)ortant problema Is that ot arouslng 

ho1d11'lg the Interest ot hlB puplls in mathematloal war..... 

1tted chlld presents a 4etlnlte challenge to any 

ar Who 1s concerned about eltare of each Indl'Vld

In t-he mathematics ~ t n 

to glvemore attentlon to the Rifted to Bee that hls 

curloslty and his Interests .d directed. 

to help hlm chooee the work for 

hlm and which will enabl ,. t service 

to Bociety. In the electi rk at' the 
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tn 11 
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• 



I:f r-J t1 
r.... ""f'-

orchange,oSUppose 0 

tt re..U:U.I18example, 

I
• 

In :oomnound stat .t :D V<:l. 1t 81 ~ or 'the 

e1mt'lle 111 true, • COIDDOUIld 8 t is 

t It both are t 1"'a1se.•
 

OW.tt
 t,p1 f'or 

bo to be trw t,1.1 f 

1s true. It 1t Is imposslble tor s 18 statements to 

true at the same tlme. then the oompOund st.atement t'aJ.se. 

8 .aYlD.bo~ "~If 1s n_ ......."" ....r but, t
 • 
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The a'tatement j "If the weather changes. then I will 

-- 1s an &ssert1on con~a1ning a condition. The 

statement 1s ot tn8 torm fit.: p 'then Q .. 11 and to symbo11 

this an arrow 11 ~ " :18 used. r,t p and Q. are both true, then 

p -7 q 18 true.. and 1t J) 1s true and (] 'talse. then 'P ~ Q 1 

false. It 18 known tha't a statement lselthe.r 'true or

falee" so an arbitraM dec1s1on 18 made and 1t 1e said 'thBt 

p -7 q 1s truo whmever p 1s f'al.se regardless of the truth. 

e of .... 
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_.

P-7_Cl
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Truth tables can be used 1n ohecking the valicUt1 of 

ent. B7 an ,argument 1s meant the assert.ion 'that 

stat ent. (the con:clualon) fol1'ow8 frolll othe~ st.a~ement.8 

1s8a). An argument iavalld it and only if' T,he 

conj ot1on ot the ~rem18.8 ImDlie~ the conclusIon and Where 

all are truVl) 

p~ 

:e 
q 

p q L(~qJ A p] ~ 

T T T T T 1s valid because all 
F F F'l'T F are true. 
T T FFT'I' 

FF T FF'l F 

electrical ts. 

to1lo are 8
 

thsmatlca1 1&11a01
 

~~u_vw~v*~_* ~e++.u+g~. 

t could be in mathematl 

club. a.s p ted b7 

One the 01 t tall t0110W61 

SUn'DOe8 to a = b, t = A,2, 

ab _ b 2 = 2 _ b2. 

(a - b) = (a + b)(a - b). 

- a + b, 

::: • 
1 = , 

setsinTruth tables c 
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t 11 1l0va •'ft1ll"'_DY\C 

ra" and let 0 be 

their arithmetic 

L 

c,+ 

(a - b). 

= 2ca - 2DC, 

= n- - 2bc. 

=n2 • 2be + 0 2 , 

(b - e). 

a=b 

ot.her e 1 be at follows, 

have ( - '1 )~ = 1, 

Take lo,:a:ar1thma or both S1U.D,
 

2 lo~ ( -1 ), = log 1 =0,
 

lOll: ( -1) =0,
 
o

-1 = 1,0 , 

-1 = 1. 

'l'bes gument express at Let x a 

uantlty which sat1er! the eauation eX =-1. 

Square both 81d .2x =: 1.
 

= 0,
 

x = 0,
 

eX =eO
 
-

z:: -1, 

0-1- , 
-1 = 1. 



,.
~at,lccl fall llowst 

ow lo~ (l+x) =x -1/ ~ .... ', 
It x = 1, the reeult,1ng ee.r1ee 1s convergent; 

hence we have 108 2 = 1-1/2+1/3-1/4+1/5-1/6+1/7-•••• 

therefoPe 2 log 2 =2-1+2/3-1/2+2/5-1/,+2/7-_*., 

Taklng those s to~ether ,0 

2 :::: 1+1/3-1/2+1/5-1/7+1/4-1/9+••• " 

:: 1-1/2+1/3-1/4+1/:>-••••
 

= lo~ 2,
 

:::: 1.
 

follow1ng fallacY' 18 us! uare to. c 

vr1~e the 1 1 ty .;::r::::;:r 1"0 

/;!-r:i:
)1' - J=r. 
~-/1:::: ;::y J 

(;:I')2 :::: (II')
 

-1 :::: 1.
 

01iher ma'Ulematleal tall
 roe tal 

A6S;l.n 'We bave Ii · Ii) = lab, 

1-1 x 1-1= ;r::nr::rr. 
(/_1)2 = Jr. 

-1 :::: 1. 

tol'~ 

-~6. 
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Geometry• 
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'5~l!lp~e_ 
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I t n:roduc 

tip1! 1 loy • 

nNJdu~t of o:f this 

t1p11ed by . 
115ht1y above the n:wnber.. Thus. 100 1s writ.ten 

s 10c;; (althOugh, this Wrl"t-iiln ot the .111 r~ bY ~enera1 

), 1.000 ·lswrltt,en·8.s 1...,;-_ 

10 J + l 7 J. Al.BO, 

'" (8x 102 ) + (2 x 10) + (-r,. 
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I.l.' "W1'ft....",1 
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ve 

e 

yfti 
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tiel! 18 given ~a ·speoial name'. It.-

co.l.led the blna17", aYato::J. ot 
_ .........~+i4 iA.... T .... .;.-,." ................. k


• 

immediately to the"l 
..... ,,\0.._ ____, __ .-. 

- -
~ .-.4 ... In tho dcelmal sYstem or numeration•• 
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() (1)(1 ) + 1 == 15. 

t en 

~ ,,.. "or''J 0Cloc1mal 

J.o.£,vu. /I 

c 1 o 

ilumerat 

thls number : 
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JawuJ,2 

= 7 + 
= :3 
= 1 + 

+ rOlllt~~nu". 

iona may also be wrltt 

117. 

512 

01 1. 

*51 2 

~ 
1 

1L!: 
last tl dlgi t on the extreme 1e:rt 

translatlon. number 15,683 ln 'the 1:;WO ot 

numerat10n ls then l.1.110,10•• ,011. 

of 1 t 

11 :numerat10n 1s 0 
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73 1s tran,sl8,ted into the two-sy 

becomes 1,,001,,001. 

A number which 1s written in the tvo-system o~ 

ero'tlon may be tr8.11alated into the ten-sYstem (the decimal 

tom) ot numeration" provided 1t 1s kODt in m1.nd t.bat the 

ues ~ the two-~ 

1,111, 11,111 18 trans..l.& tol 

(1 x 2~) + (1 x ) + (1 x 27 ) + (1 x 26 ) + (1 :It 25 ) + (1 4) 

+ (1 x 23 ) + (1 x > ... (1 x 2) + 1
 

512 + 256 +, 128 + + 16 + 8 + 4 + a + 1 = 991.
 

o veroat11 t 

- - - -

r numerat.lon to 

based in prinoiple on th18S"ot 

• 

of' ten-system numbers are as rOliows: 

• ...UU n&·~ ......uD 0.1' 

- ts of 



L
 

t 
Lt 
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St 
t 
t
 
t
 

tt
 
ot
 

L 
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,
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1
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1'1 

ely_ 
• 

t, 

0-8YB , 
9 
95 
96 

pI 

-By 

'v 

,bleB follow: 

1x'""... _ 

n'WDsrat1 ,.
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Table 1 Table 2 ,1 23 4
 
5 25 4
 
7 27 47 67 87 7 

10 
11 31 51 71 91 11 31 51 
13 33 53 73 93 14 34 54
15 35 55 75 95 15 35 55
17 37 57 77 97 18 38 5: 
19 '"39 59 79 99 19 59 7'9 

,bl 
44 

5 
1
 

7 29 47 69 86 11
 
12 30 52 70 87 1 
13 31 53 71 92 13 
14- 36 54 76 93 14 
15 37 55 77 94 15 
20 .,8 60 18 95 24
 
1
 

SO 
51 51 

70 
71 
72 
73 
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to 1".I1'rAABone n to ~momb&r 

1 - • 0" Ix!=l, ,d 1 
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1'011

~cmc1.Da t10n ocourc.Since 1. + 1 = lv, 

tc1 lntio0" 

• 
numeratIon 1Itlpllae.tl o-a 
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ollows:1 
•• 

The t1ao ~umera1s 1nu~c~~u a 

pro o emp.&.O]' 'l.'WlIDet1'Q ot' 'the 

dec! • 

as rOllowa: 

1 

oott 18 101." 
8 wl:l~ yIeld Et 

(in t numeratlon):to' y 

etlon. us. 101 

1 1 

1 

lts 101 indicates that a repeatlng rractlon 

OCCU"g. 11 the tractlo~8 in the two-system ot' 

erat1 

uenoe 0 

.) 0.1000111 1000111 1000111 •••• 

traction 0.1 1s eq:ulvalent to 1/2 In t' 

decimal syst ot numeratIon. 'The two-mal traction 0.01 1s 
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e· 

• 
O-nR

of 

1/1001 

I"' these 

uel 

Val.ue, of 

0.001 i 

of 

roof's ot t 

'1 are any 

-ly + (~) x'l-~2 + 

ar, more conc.ise1y• 

-omtJUtlnR (x+y)n, a 

r 

) ( %+1 ) ,. •• ( X+Y ) 

done for ,all DOss1bl1e 

tl 

If• 

••• 

ret 

cno 

10
• 

l' + (~) 

t tn. n rQC 

tip11 t.rl8Se 

(x+y)n = r (~) -z!!-ry • 

ChOice is made between 

It n 1 

binomial 

Gold' 

numbers. 

(~) 



(X+Y) 

(X+1)4 

Example: 

= (~)x4 +(i)X 
4 

= i:~ (~) 

(X+Y) 

~~)x2 

r 

+ (~)Xy + (1)1 

r th r < n, 

roof': 

vi 

, (~) r-sUba8ts 

to those that 1 

o-r a Get 

ot.
 

e1 t is (~~) since nxing one e1.ement leaves us free to 

1"-.1 others Trom n-~., The numl:>ert.he rema1n1DP:. 



(n;~) 

l' 

6hoB 11 I'-SUbl3eti• 

t. ce roX'.t'llBOB.;+"S "tor:l.aI1B+e. 

is 

re i11uB

coefficient 

expansion 0 or n =1 liots th
 
1
) , the row for'nts 

o:1q)ans1on of (x+y') • 

coefficient. 

Ii 

AVA....".on. since t With. n'8xPansl 

1 subset 

= 0 

o among rray. 

11 12
 4 6 7
 

1
 
5 1
 

7 1
 
1
 

1
 
1
 

1
 

.llIbld. 
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t 

liU.:LIlVQ. • 

(p + q 

tors 

lnto 

m 

--

(a·re 

n1Xl 

whenev,e,r 

of Dlac 

the n 

such a 

t 

·1 

ole 

',1ees. 'or exam»l., e 

ch factor. t' 

the fac-tora .. 

ctor, etc. 

I' ~, •••• 
k 1s a.t 

one choQaes ctlY' III '8 ••• 

llabl,e factorD. ere ,18 

chOice ;y e ntl 1'8 

cells, fir-st cell con 1 factors t 

Xl 18 c.hoaen• the second oell the n2 t8C

'I"lu",""ar ot waysfro 1s chosen" etow. 

tinct objects Into k oell 1 

ob3ects are in cell 1 t"or 1 = I, Q, ...'.-. Cnl + + ••• 

refont thereft) ( n ) nl- n21 ••• , Dk -- ni! 

n ,ole , ch leading to the p ctn1. 1~, •.• )
 
n


~' 1 

numbers ) ea~l' 
la1 eoeff'lclen • Ex8m'Ple.: To eXPand (p + + rf3. 

+ r) 1 q r .... wh Isl: (nl' ~. n,) 
en over all nonnegat1 lntegezeB uch t,I'~"l' 
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t.hematl'c8 for mathematics sake. Many pup1ls rest>Ond w1th 

ed interest to the &DDllcatlve method of presentatl 

,tt the use of the 1)r&ctlcal and cone"rete. 

_ 1s an outline that could be gIven In e. 

thamatice club m.et~. 

lRSTRtJIf:F2{'1'5 FOR MATHEMATI 

Measur1n~ Instrument 

1. Rul.er 
a. 
b. 
e. Pos8ible error and J)r8cls1on of measurement 

•
 
e
 
of
 

'"'b.. 

lze 



'l. 

II. 

1• 

truments 

•
 

:5.
 

x. 
1. 

ct 

2.	 Parallel Rulers 
a 
b 
c. 

.. 

a. 
'"• 

• Types 
".l1li.6.'"• 

'"'" 

v1• 
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c • 
..
 

5.
 

• 

5. 
A .. .. 
O. 

• " ...00 
a. 
'b. 

7. 

1• 
• 



• 
c. 

b a... 

A L /V en A/ ~ B 
o 

I( (!, )1 

• L. 



g 

• 

• 



+ = i -
•
 

~'r--r--------------"""7 

eI •• 

+ -ct ... = 

(Io\ +) +( += 



_....:...c--'----------:(_o--;.-/'1~) ..______J 0 
(9 



It = v 

1ft = 

o 

= 0 :eAo.l 

o • 0 T 

• • 

D It 0 

o 

t 

=x 

0 -< + ) (; 

0 == + ' --
0 + ~ -= q 

;m+ -=-.. xq 

+ ;: 

t '[0 

/ + = I t 



9 

= &- + b 2+Ji 

~+-. :: (;2 

+ H = 

"lYU.y+~ OJ 50 ,,-.uP. 1s 

the=( 1) ccn~enQe 81!nat of • 
(~) 1s • 

ror addl~lon in this syst 

t1C,.1'. 

i,e 

UlOQ1LI.O system. t'1 

1;,hose tor 

t the'the sum 1s 

.ot-lent d18caruea., r 

r'1 • Ezamplfi; 1 o 1 t , 
3+4~7( 

11dlt is lto 

're AGel) 0 

) 

5+6='( 

rules for ,t,1c moO,\Ll.O 

tare 11By: 

that. 1t the n~dllt!t. 1 t.o or -1 part.lc

ular 

01'(11.11&1'1oft, 

product. :iXample: 1 syetaw. 
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bi 

tio 

t 

numbers. 

t 

(mod 7). 

o 

set 

od 7~ 

re 

Exampl 

ct1 

• 

modUl.o 

• 

( 

+ 5 == O. Th"&reto 

+ 0 1 
o 01 2 
1 120 
22011 

Example: 

o 

r, 

3. 

modulo Rvnt.@mA 

, x 2 = 

OnL.1.UlU"J 

014 .... 

t10D 4..... - J. 

TaO.1.es 1 

f, is 

2 reme,1nder.. r.) 

t,1 

2 

4 

lit 0 1 12 
a '0 0 10 
1 0 1 2 
2 0 2' 1 



,., 

5 

7
 

• 0 1. 2 , 4 5 6 7 
0 0 0 0 0 0 0 0 c 
1 0 1 2 3 4 5 • 

12 0 2 4 6 0 ,j 

~ 0 ~ 6 1 4 J 

4 0 J. 0 4 0 • o l 

5 0 5 2 7 4 1 6 3 
6 0 6 4 2 0 6 4 2 
7 0 7 6 5 4 :3 2 '1 



0 0 1 2 3 4 r, 6 r7 8 
Q 0 0 0 10 0 ( 10- 10 0 
1 0 1 2 3 <1\ c 6 7 8 
2 0 2 14- 16 -g 1 13 ~ ~ 
I~ 0 13 6 o :3 6 0 r~ 6 
4 0 IlI a Ii' 7 2 6 1 , 
IS 0 5 1 16 2 7 3 8 ~ 

I~ 0 ~ ""i 0 11. ~ 0 11\ 
17 0 7 ~ R 1 ~ 1\ 4 , 

e 0 c 7 6 5 4 J 2 1 

+ 0 1 12 ., 4 S f) 17 8 
0 0 1 2 

" 4 
'i 6 17 8 

1 1 2 1'3 45 6 ~ 8 0 
2 2 4 &: 6 17 8 0 1. 
~ ~ Il 5 7 3 0 1 2 
1 ,I, r: 6 I' S 0 1 2 ~ 

1)1: 17 1i) 0 1 2 ""i l 
6 l [,7 IA Ie 11 2 '3 4 I: 

7 "l 3 0 1 2 '3 4 Ii ~ 

8 3 0 1 2 J 4 5 6 7 

+ o. ~ "3 4 '3 G 7 C 10 
0 0 ~ ~ J~ r.:b: 7 P 10 
1 1 ' "'! 4 ':t 67 8 <:; 0.1 0 
2 2 J; c:; 6 7 l3 9l< 1 
'l\ "') l I: 6 '7 8 () .() c 2 
4 4 ~ £: r 8 9 i.o a ... 

I 

~ Ci t"l I Q 0 0 1 4 
6 6' n ~ 11.0 0 1 2 - l 5 
7 7 -Q 10 OJ. 2 ~ 1.1 "'1 () 

8 8 10 o 1 2 ") 4 c; ( 7 
0 01 o '1 ~ ~ 41 

~ fJ 7 R 
10 ,,0 ( 1 2 3 4- 5 6 7 e 9 

·,lsms.: 3x ;; 7(mod 11) 

) 

) 

) 

x2 

:3 .: 6(mod 7) 

= ) 

+ x =l(cod 5) 

) 

) 

• a 1 2 ~ .4 5 6 7 8 ;)t10 
000 0 COO 0 000 
1 1 2 ~ ., r: 6 7 8 10 
2 2 ~ l- ale 1 ~ c:; ~ 9 
., ~ (1 IJ, 710 2 8 
4 0 4 c 9 2 6~O _, 7 
5 en 4 ~ B .':! 7 6 
C 6 ' e:3 9 4110 5 
7711 2 9 c; 1 e 4 
E r.' 11' 7 4 1 9 (- 3 
C) c g -: 110 B (; l 2"]I 

~o ~o 9 e 7 £: 5 1+ J ; 1 



• 

subdivl 

numbers. 

'0 

mathematios clu 

t 

lUI • 

,1s 

ties. 

1'011 

., 

algebra.

J 

mathematIcs. 

Pl"tfD1. 

ry 

1n that tYT>e of D:robl~. 

eoUl.Q. D8 USed rol" 

'EOI' neWSpaDG1" &£." ... U-.......... 

mlT""1 n(ilt,'1 

It ne08SS8 

of t 

c1 

l"nt 

11' 

t the 

oial 

to 

• 
common 

llnt 

tics 

try 

1"0, 



95 

'Pv+.'kaao •
 
FrogratDlng. 

•
 

ftUl"-V9a ,. t:- •
 

r 1 • 
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measurement. 
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tu f coa.eB • 
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mat.b.a:tlos. 

o 

MaUlematl o .. cOntindrumB. 



97 

1')'17"""'1ulit'V' , 1 fo • 
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P.nthematlc r. 

Dvnamlc 10 • 

_10 concept.
 

Standardized ~esto measurement in mathematics.
 

Theory o:f'gro1.\Ps.
 

Cono&rnlng 

f1 t f'latW9o 1 indirect 

e rlAr:I'PAAA ot accuracy. 

scienoes 
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01 loci. 

t paradoxes. 

t 

modele •
 

• 

• 
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o cOMruenc...... 

• 
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t.,,_ 
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of
 

'symbol 

• 

10 'llumbCrs. 

• 

~inar:Y 'mimbers. 

l.nVO.Lut • 
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Mathematic • 

Theorem.
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mBthematl club. jUB,t a. t x-ts. 

011: 

mathelmtlto • 

ccomn~lsh 

1n 

s,1"e ~Ul)ed accompli ., 

'needed. 

t1ll 

th t 

1 11 1 

mat.hemo.t1cs 

t01. 

..o 

1 levelsc 
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taB -
t a senae or pride ,because he belon,.:,s to the orltBIl1zed 

club. Thi s glvea him added in1tlat1ve, to 

devel.op mathemat1cal ideas. This 1,s t 

over ~pplem.nt work in ~e olaosroom ror the su~erlor 

etudent~ 

The "no teacher 1nt,;r~B:!;fl an~' "no pup1l interest" 

int ot the schoo~s survey""...... 

In -

,ir heart 1n 

teaoher must take an Bct1ve 

Interest ~Jl mathematics and a. mat.hematios club 1s part o~ 

lOB. In aome schools the math~t1cs t,son.r 1s aleo 

or ~,Qot.her nelda to teach. so theretore, they wIll 

not be as interested In a club" but they should 'r 

ts a chance to explore the depths of 

Iosclub 'Would serve these 'teaChers 

- - - r st.udent--

t~~ continue. in. :the field of mathe-
tlCB. 

one In.e~d the instruotor d08Bn't have time to nrel)Qre much 

ou~slde material or supplemental material tor th

1th a mathe:natlos 'Club the teacher .could allow t.he st 

to prepare repons, !>rob~ema. a1'.c •• Wl't!1 1116 or her 

supervision. and then present them to the club. In thi 
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