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1	Maths	Olympiad	Contest	Problems	Volume	3	Australian	Edition	of	Mathematics	Exploration	Throughout	the	Resolution	of	Problems	Contains	documents	of	the	Mathematics	Olympiad	APSMO	from	2006	to	2013	For	all	readers:	1.	How	do	I	use	this	book	why	we	study	the	resolution	of	problems?	Characteristics	of	good	problems	What	each	young
mathematical	should	know	some	common	strategies	to	solve	problems	to	select	problems	for	a	proper	that	tries	to	solve	problems	for	solving	problems	in	a	contest	configuration	for	the	peak	(person	in	charge	of	the	Olympiad):	9.	WHY	In	the	Olympiad	Problems:	DIVISION	J:	SETS	OLYMPIAD	PROBLEMS:	DIVISION	S:	SETS	HINEA	107	DIVISIÓN	J
DIVISIÍN	S	ANSWERS	125	DIVISIÓN	J	DIVISIEN	SOLUTIONS	S:	STRATEGIES	AND	FOLLOW	-UP	131	DIVISIEN	J	DIVISIÓN	S	V	3	Mathematical	problems	(APSMO)	INCOGULLES	OF	BEING	AFFILIATED	TO	MATHEMAL	OLYMPEDS	FOR	PRIMARY	AND	INTERMEDIATE	SCHOOLS	(MOEMS).	APSMO	has	been	providing	mathematical	Olympics	to
schools	throughout	Australia	and	New	Zealand	since	our	annual	Olympics	between	the	school	is	held	five	times	to	the	year	between	May	and	September.	There	are	two	divisions	in	the	Olympics,	the	J	Division	for	students	of	up	to	12	years	of	age	and	in	the	school	year	6	or	less,	and	the	division	for	students	of	up	to	14	years	and	in	the	school	year	8	or
less.	This	book	is	the	third	volume	of	the	problems	of	the	contest	of	the	mathematical	Olympiad	for	primary	and	intermediate	schools	(Australian	edition),	which	contains	the	questions	of	the	anterior	Olympiad	of	the	Olympics	of	the	Olympics	of	held	between	2006	and	is	an	excellent	resource,	good	for	the	review	and	practice	of	problem	solving	and
mathematically	technical	work.	We	take	this	opportunity	to	thank	Moems	for	permission	to	reprint	this	text	with	the	following	modifications:	Australian	spelling	changes	in	nomenclature	as	Imperial	Imperial	Decimals,	U.S.	currency	to	Australian	currency	All	Olympic	questions	remain	true	to	the	original.	In	some	situations,	the	answers	may	differ
from	the	original	answers,	but	care	has	been	taken	not	to	change	the	purpose	or	the	³	of	the	solution.	Consequently,	we	have	continued	to	use	the	1c	and	2c	coins,	although	they	are	no	longer	used	in	Australia.	When	it	has	not	been	possible	to	change	a	question	without	altering	the	³	of	the	solution	or	the	intent	of	the	question³	a	note	has	been
included	in	the	question	text	as	clarification	³	students.	For	example:	[Note:	There	are	3	feet	in	1	yard].	³	Thank	you	to	Dr.	Heather	McMaster,	Professor	of	Mathematics	Education	at	the	University	of	Sydney,	for	her	valuable	help	in	reviewing	alterations	and	ensuring	that	the	amended	questions	contained	in	this	text	are	correct	and	appropriate	for
Australian	students.	Jonathan	Phegan	March,	2015	vii	4	Mathematical	Olympic	Games	Problems	Volume	3	Types	of	Contest	Problems	Many,	but	not	all	contest	problems	can	be	categorized.	This	is	useful	if	you	choose	to	work	with	several	related	problems,	even	if	they	involve	different	concepts.	KEY:	Problems	are	organized	by	type	and	coded	by	page
number	and	location	³	the	problem	on	that	page.	For	example,	the	long	³:	36BD,	84A,	165E	refers	to	four	questions,	each	with	a	long	³:	problems	B	and	D	on	page	36,	problem	A	on	page	84,	and	problem	E	on	page	165.	Note:	The	pages	refer	to	problems	of	the	contest	of	Divisi³n	J	and	the	pages	refer	to	problems	of	the	contest	of	Divisi³	³n	S.	Each
problem	of	Follow-up	is	found	after	a	model	solution	to	a	problem	of	contest,	is	conceptually	related	to	DivisiÃn	J,	and	usually	extends	or	expands	an	aspect	of	it.	A	Addiction	patterns	³	see	Patterns	Age	Problems:	30C,	31B,	34E	Algebraic	Thinking:	24A;	28C,	29B,	30C,	31A,	35A,	43AE,	46B,	47B,	49D,	50AD,	51A,	52A,	54B,	55C,	56D,	57B,	58C,	61A,
68A,	70C,	72A,	72A,	74	A,	75E,	77B,	78A,	79B,	83C,	84B,	85AD,	87BC,	90AD,	92C,	95B,	97B,	98BE,	99C,	100B,	101C,	103B,	105AC	105AC	See	problems	of	days;	Currency	problems;	Age	problems	see	cryptotarithms	ã	ngulos:	87a,	93e,	100d,	104bd,	105e	ã	rea:	24c,	26c,	28c,	30d,	31c,	35d,	38d,	40d,	46d,	60e,	62d,	66e,	75d,	77D,	78d,	79be,	83e,	83e,
91e,	95c,	96c,	102b,	103e	and	perimeter:	25d,	29d,	36c,	39c,	45d,	53c,	55d,	56e,	71d,	76c,	78d,	79d,	80b.	n	culles	and	sour	sequences	and	arithmic	series.	,	58b,	73d,	74c,	75a,	85a,	87e,	95b,	104c,	105a,	105d	C	calendar:	26a,	32a,	37a,	102a	also	see	cycling	number;	Remains	certainty	problems:	24e,	43d,	44c	Cultures:	30a,	30a,	59e,	72	B	and	Érrea:
69d,	70d,	74e,	75d,	79e,	88d,	89c,	94d,	100e	VIII	5	Circumference:	68e	problems	of	problems	of	Clock:	44d,	51c,	74b,	93e	currency	problems:	29e,	36b,	41b,	42a,	71c,	91b	combinations:	common	multiple	see	multiple	congruent	congruentes:	consecutive	numbers	25E,	29b,	33a,	57b,	66a,	70b,	76e,	76e,	82c	,	84D,	89B,	93A,	101B	NÃºmeros	impares	o
pares	consecutivos:	25C,	48E,	78E,	79B,	97C	Ver	coordenadas	GrÃ¡ficas	Criptotaritmos:	24B,	32B,	37E,	43C,	45A,	54E,	56C,	57D,	57D,	60B,	61E,	67a,	77c,	79a,	89d,	98a,	100a	cubes	and	rectangular	sycides:	44e,	47e,	48d,	77a,	82e,	83e	problems	of	painted	cubes:	27d,	40e,	57e,	97d,	101e	see	number	of	squares	squares	and	numeral	cubes	of	cycle:
27a,	30a,	41e,	41e,	49a,	49a,	55	b,	66d,	73a,	92d,	100c,	105b	also	see	calendaries;	Decimal	remains	to	see	fractions	of	Dégitos	problems:	25ae,	32e,	33c,	35e,	39d,	44d,	46d,	49b,	56a,	70e,	73b,	81b,	83b,	84d,	88a,	95a,	99acd	see	also	cryptotaritmos;	DIVISIBILITY	DISTANCE	PROBLEM	V	©	Assessment	problems	Distributive	property:	44a,	60a,	81c,
83d,	87b,	99b	Divisibility:	27e,	39b,	41a,	46e,	57d,	58a,	77c	voyant	also	also	factors;	Mãºltiples;	Cycle	numbers	Draw	a	diagram:	27a,	30b,	31c,	32d,	33b,	33b,	35b,	37bc,	37bc,	38d,	41c,	42ce,	43a,	46cd,	47c,	DA401	DA401	,EA301	,EC101	,D001	,D79	,C69	,ECA49	,E19	,E09	,D88	,D68	,B87	,D57	,B27	,A07	,E26	,D16	,E95	,C55	,D45	,EB25	,D15	,D05
TNEC	Represent	Srebun	Ralugnaert;	Seires	DNA	Secneuqes	Es	OSLA	E501,	D301,	B99,	C79,	C28,	C57,	B73:	Snrettap	A401,	D99,	E59,	D39,	D28,	B67,	E25,	B74,	E44:	Shtap	7	E59,	D39,	C68	,	B58,	D08,	C87,	E67,	C57,	A76,	C26,	D75,	D65,	B15,	E05,	D94,	D74,	E14,	C23,	E13,	E72:)	Srebmun	Neve.	Ees	Smelborp	EBUC	Detniap	P	B401,	E69,	D59,	E49,
D28,	E18,	E77,	D27,	B76,	DcB16,	D06,	D95,	A75,	D45,	D35,	E25,	E94,	B74,	C54,	D44,	D34,	B24,	C43	C23,	B92:	Atad	Gnisinagro	A06,	A44:	Snoitarepo	Fo	Redro	YTirap	Ees	Srebmun	Neve.	,	Ca45,	Ba35,	A84,	A54,	A44,	A93,	A83,	B73,	Da43,	A13,	A92,	E82:	Esnes	Rebmun	Snrttap	Ees	Snrettap	Rebmun	N	SrotCaf;	YTIIBISIVID	EES	Xla	C18,	C86,	B15,
D74,	B04,	C83,	B72	:	Selpitlum	nommoc	B98,	C68,	E67,	D06,	B05,	B94,	C84,	D24,	E93:	Selpitlum	D201,	D001,	C48,	D08,	C97,	D67,	B47,	B66,	E15,	C74,	D73:	Smelborp	Noitom	E77:	Srebmun	Nwood	-DNA-	pU	B54	:srenniwT	D34	:eht	,melborP	draC	revonruT	D86	wolF	ciffarT	D23	:serugiF	gnitcesretnI	eerhT	A52	:eht	,melborP	egamilaP	C53	:srebmuN
ynnuF	A07	melborP	tsoP-ecneF	E35	:eht	,melborP	revolC	D62	:eht	,melborP	redroB	:smelborp	elbaromeM	scitsitatS	Ees	Edom,	Naidem,	Naem	E58,	B65,	C52:	Seruqs	Cigam	M	Slpitlum	Ees	ELPITLUM	NOMOC	TSAEL	A301,	A99,	E69,	A49,	A18,	C76,	C66,	D36,	B35,	B25,	A04,	A63,	B53,	E33,	B03,	C92,	A82:	Cigol	L	A401,	E301,	C101,	D89,	E59,	D39,
E98,	E68,	C58,	C48,	B28:	Shparg	G	x	3	Emulov	Smelborp	Tseetnoc	Daipmylo	Shtam	6	xi	SnoitroporPorp	DNA	SOITAR	ESLASLA	D501,	E401,	E201,	B99,	E79,	B79,	C59,	C39,	A29,	DB09,	E88,	EB78,	Dc38,	A28,	A08,	C97,	B77,	D47,	D37,	E17,	C07,	A96,	D86,	ED76,	D66,	A36,	E26,	EB85,	D25,	D05,	C73,	D13,	B82,	B72:	STNECREP,	Slamiced,	SnoitCarf
Selpitlum;	Ytilibisivid	Ees	OSLA	A38,	D54:	SrotCaf	Nomoc	D19,	B57,	E17,	B96,	D76,	E64,	D24,	C53,	C33,	E13,	D42:	SrotCaf	E89,	B88:	SlairotCaf	F	C001,	B88,	B38,	E14:	Stnenopxe	Ytirap	Ees	Srebmun	DDO.	,E05	,A74	,E54	,C73	:s¡Ãrta	aicah	odnajabarT	W	E09	,E28	,D84	:nemuloV	E96	,D16	:V	B73	nneV	ed	samargaiD	:seralugnairt	soremºÃN	E301
,C59	,E49	,C29	,E19	,E98	,E18	,D87	,D27	,D96	,E66	,E65	,D45	,D83	,C42	:solugn¡ÃirT	3	nemuloV	sacit¡ÃmetaM	ed	sadaipmilO	ed	osrucnoC	led	samelborP	8	ix	E36	,C24	:errot	al	ed	samelborP	dadilibisiviD	esa©Ãv	dadilibisivid	ed	stseT	esa©Ãv	ixat	led	aÃrtemoeG	EA501	,D301	,DC201	,C89	,C79	,BA59	,D19	,D09	,DB98	,D78	,D68	,D58	,D48	,DC38	,C87
,ED67	,C57	,E27	,CB17	,EC07	,A86	,CA76	DC36	,B26	,B16	,C85	,D65	,E55	,CB45	,D35	,E05	,D94	,C84	,B64	,E54	,D44	,A34	,CB24	,B14	,CB83	,DB63	,E53	,EC43	,C33	,EC03	,E92	,DA82	,C72	,E52	,D42	:T	salbaT	D67	,C47	,C96	,C36	:sadarednop	saideM	D101	,B001	,B49	,B19	,D18	,A08	,D97	,C37	,B75	,C94	,E84	,C04	,B33	,B62	:sacitsÃdatsE	B89	,E29
,:sadardauc	secÃaR	B68	,E48	,A28	,E08	,B97	,E87	,B57	,B07	,B86	,C75	,D55	,E34	,D93	,C93	:socibºÃc	soremºÃn	y	sodardauC	sodardauc	y	solugn¡ÃtceR	esa©Ãv	sodardauC	CB501	,C201	,C49	,D29	,C19	,C09	,A48	,E57	:sodamrif	soremºÃN	sodazarT	etlusnoc	satroc	s¡Ãm	sairotceyarT	senortaP	n©Ãibmat	etlusnoC	B501	,D78	,B18	,E87	,C57	,B26	,C44
,B34	,E83	,D63	,D33	,C62	:S	seires	y	saicneuceS	sotser	y	soiradnelaC	n©Ãibmat	esa©ÃV	B101	,E27	,B17	,A94	,D74	,B04	,C73	,B13	,E72	seralugnatcer	sodil³Ãs	y	sobuC	rev	seralugnatcer	sodil³ÃS	B201	,C69	E98	,D88	,B48	,E28	,B08	,B97	,D87	,D77	,E37	,D17	,D07	,E66	,C16	,E06	,C95	,D85	,E65	,D55	,D15	,C14	,D04	,C93	,E83	,C63	,C13	,D03	,C82
,C42	:sodardauc	y	solugn¡ÃtceR	DA501	,C101	,D89	,C59	,D68	,C58	,A57	,E37	,C27	,C06	,C64	,D14	,B52	:senoicroporp	y	soitaR	R	senoicroporp	y	soitaR	esa©Ãv	senoicroporP	B36	,E16	,CB95	,CB65	,B35	,C05	,C92	,A82	:n³Ãicanimile	ed	osecorP	C301	,E99	,C88	,D28	,C08	,C86	,C54	,E63	,C23	,E62	:dadilibaborP	C201	,E99	,C89	,D19	,B88	,B58	,B18	,C87
,D76	,C26	,C75	,C25	,E64	,B54	,C44	,DA24	,DB93	,E13	:ortem Ãrep	y	aer¡Ã	ed	somirp	soremºÃN	n©Ãibmat	esa©ÃV	C29	,C98	,B48	,D85	,D15	,E74	,E24	,C14	:ortem ÃreP	sodardauc	soremºÃN	rev	sotcefrep	sodardauC	sejatnecrop	,selamiced	,senoiccarF	55e,	69a,	92b	weighted	averages.	This	book	was	written	for	the	participants	in	the	mathematical
Olympics	of	Australalasia	problems	and	their	advisors.	It	is	suitable	for	mathletes	who	want	to	prepare	well	for	contests,	students	who	want	to	develop	a	higher	order	thinking	and	teachers	who	want	to	develop	more	capable	students.	All	problems	were	designed	to	help	students	develop	the	ability	to	think	mathematically,	instead	of	teaching	more
advanced	or	unusual	issues.	While	some	problems	can	be	solved	using	ã¡lgebra,	almost	all	problems	can	be	solved	by	other	more	elementary	ones.	In	other	words,	the	fun	is	to	devise	non	-technical	forms	to	solve	each	problem.	The	400	problems	of	the	Mathematical	Olympiad	Contest	contained	in	this	book	are	organized	in	16	sets	of	five	competitions
each.	Each	set	represents	a	year	as	competition.	The	first	eight	sets	were	created	for	the	J	Division,	for	students	of	the	4-6,	and	the	other	eight	for	the	división	s,	for	students	of	the	7-8.	These	problems	exhibit	varying	degrees	of	difficulty	and	were	written	for	competitions	from	2006	to	2013,	both	inclusive.	The	introduction	is	organized	into	three
parts.	Sections	1	to	5,	written	for	all	readers,	contain	discussions	about	the	solution	of	problems	in	general.	Sections	6	to	8	offer	many	suggestions	to	get	the	maximum	benefit	of	this	book.	Sections	9	to	14,	design	for	the	advisor,	called	person	in	charge	of	the	Olympics	(peak),	include	recommendations	related	to	the	various	aspects	of	the	organization
of	an	Olympics	of	Mathematics.	1	10	2.	Why	do	we	study	the	resolution	of	problems	Introduction	The	majority	of	people,	including	children,	love	the	puzzles	and	games.	It	is	fun	to	test	against	the	challenges.	The	continuous	popularity	of	crosswords,	puzzles	and	puzzles	sudoku,	so	atsaH	atsaH	.otse	recah	odeup	euq	somsim	sortoson	a	sonrartsomed
odneireuq	,oÃfased	le	etnemlic¡Ãf	somatpeca	,otluda	o	o±ÃiN	.arbalap	al	ed	soditnes	sobma	ne	esrarculovni	se	amelborp	neub	nU	.esab	atse	ne	asab	es	samelborp	ed	n³Ãiculos	aL	.anamuh	azelarutan	al	ed	atecaf	atse	ed	ef	ad	,oediv	y	satrac	,asem	ed	sogeuj	sol	ed	Of	us,	a	problem	is	more	fun	than	work.	A	good	problem	captures	our	interest,	and	once
you	have	our	interest,	you	have	our	intelligence.	A	good	problem	contains	within	it	the	promise	of	the	emotion	of	discovery,	that	magic	moment.	It	promises	that	deep	satisfaction,	if	we	solve	it,	of	knowing	that	we	have	achieved	something.	It	promises	growth,	the	realization	that	today	we	will	know	more	than	yesterday.	It	speaks	of	our	universal
desire	for	dominance.	Babies	continually	reach	their	toes	until	they	are	able	to	grab	them.	Little	children	fall	continuously	until	they	can	walk.	Children	continually	swing	on	a	baseball	until	they	manage	to	hit	it	frequently.	A	good	problem	promises	many	things,	all	of	them	valuable.	The	history	of	mathematics	is	a	history	of	problem-solving	efforts.	It
is	said	that	maybe	all	mathematics	evolved	as	a	result	of	problem	solving.	Often,	one	person	challenged	another,	or	perhaps	himself,	to	handle	an	unexpected	question.	Sometimes	the	solution	broadened	the	range	of	knowledge	in	a	known	field	or	even	led	to	the	creation	of	a	new	field.	It	is	likely	that	very	little	of	the	knowledge	we	have	today	has
developed	in	the	way	we	study	it.	What	we	see	in	many	books	is	the	distilled	material,	whose	organization	and	elegant	and	economical	presentation	obscure	the	hard-fought	and	false	beginnings	that	went	into	polishing	it.	That	which	grabbed	and	held	the	imagination	has	been	removed.	A	typical	example	of	this	is	the	geometry	of	high	school.	The
ancient	Greek	mathematicians	enjoyed	challenging	each	other.	Alpha	would	ask	Beta	to	find	a	way	to	perform	a	specific	construction	using	only	a	ruler	and	a	couple	of	folding	compasses.	But	it	was	not	enough	for	Beta	to	simply	create	a	method.	He	also	had	to	convince	Alpha	that	his	method	would	always	work.	Thus	were	born	the	as	a	result	³
troubleshooting.	Slowly,	the	Greeks	built	a	whole	body	of	knowledge.	Euclid	was	a	genius	in	collecting	all	the	properties	in	a	setnaidutse	sol	a	solrangisA	.sortoson	sodot	ed	ortned	odnuforp	ogla	nacot	samelborp	soneub	soL	:s©ÃretnI	.1	?setreuf	s¡Ãm	setnaidutse	rallorrased	a	ortseam	la	aduya	samelborp	ed	n³Ãiculoser	al	ed	s©Ãvart	a	azna±Ãesne	al
om³ÃC¿Â	.etnatropmi	ogla	ednerpa	etnaidutse	le	,odiurtsnoc	y	odigele	neib	¡Ãtse	amelborp	le	iS	.amelborp	le	ne	esracofne	arap	senozar	ev	,oter	la	odneidnopser	,etnaidutse	lE	.2	n³ÃicceS	al	ne	etucsid	es	omoc	,etnaidutse	led	aicnegiletni	al	otnat	ol	rop	y	,etnaidutse	led	s©Ãretni	le	rarculovni	arap	oter	nu	rop	otanni	roma	ese	razilitu	nedeup	sortseam
soL	.olrevloser	ed	arenam	aiporp	us	ertneucne	etnaidutse	le	euq	odneitimrep	ogeul	y	amelborp	neub	nu	odnaetnalp	dadeiporp	ranoicroporp	nedeup	sortseam	soL	.ojabart	le	noc	odom³Ãc	esritnes	a	etnaidutse	la	odnaduya	y	,otpecnoc	o	dadilibah	al	ed	dadeiporp	al	etnaidutse	la	elodn¡Ãd	rojem	eneiv	dadiliuqnart	aL	.etnaidutse	lat	a	raziliuqnart
elbaborp	ecerap	on	airadnuces	aleucse	al	ed	sacit¡Ãmetam	ed	sosruc	raremune	o	sacit¡Ãmetam	nazilitu	euq	sarerrac	ragolataC	.orugesni	emritnes	atsug	em	on	y	,odneicah	yotse	euq	ol	©Ãs	on	,riced	ed	atceridni	arenam	anu	,n³Ãicartsurf	ed	n³Ãicaralced	anu	res	necerap	,neib	s¡ÃM	.orutuf	le	ritucsid	atnetni	euq	etnaidutse	nu	rop	sadaicnunorp	nos	zev
arar	sarbalap	satse	,nºÃmoc	aicneerc	al	a	etnemairartnoC	?otse	rasu	a	yov	odn¡ÃuC¿Â	samelborP	ed	n³ÃiculoseR	soma±ÃesnE	©Ãuq	roP	.9	*OCIP	al	araP	3	nemuloV	adaipmilO	al	ed	osrucnoC	led	samelborP	sacit¡ÃmetaM	11	3	.sacit¡Ãmetam	sal	a	aigam	al	revloved	araP	?samelborp	ed	n³Ãiculoser	al	ed	s©Ãvart	a	sacit¡Ãmetam	rednerpa	somaÃrebed
©Ãuq	rop¿Â	,otnat	ol	roP	.setnaidutse	sohcum	ed	n³Ãicapicitrap	al	ed	etrap	narg	,olle	noc	y	,n³Ãixelfer	al	a	nabaticni	euq	,etnemroiretna	sodanoicnem	samelborp	ed	n³Ãiculoser	ed	sotnemele	sol	³Ãnimile	otsE	.otneimiconoc	la	ragell	arap	odamot	onimac	le	razart	ed	ragul	ne	,sedilcuE	nºÃges	aÃrtemoeg	oda±Ãesne	someh	solgis	etnaruD	.sacis¡Ãb
sedadeiporp	sacop	yum	ed	ritrap	a	etnemacig³Ãl	noreicerc	solle	ed	aÃroyam	al	euq	le	ne	aicnerefer	ed	orbil	their	interest	and	approach.	2.	Meaning:	Incorporating	a	concept	or	skill	into	a	good	problem	provides	more	meaning	to	students	than	simply	stating	or	demonstrating	it;	students	can	see	a	prop³site.	Skills	are	not	learned	³	their	own	good,	but
are	seen	as	tools	to	use,	use,	as	ends	in	themselves.	3.	Complexity:	Life	is	not	simple.	Life	s	problems	are	not	simple.	We	do	students	no	favour	by	making	mathematical	problems	simple.	Most	good	problems	require	more	than	one	concept	to	solve.	Assigning	good	problems	may	help	students	develop	the	ability	to	see	the	interplay	between	different
concepts.	4.	Creativity	and	flexibility:	Many	of	the	problems	in	this	book	show	multiple	solutions.	The	more	ways	a	student	can	see	to	solve	a	problem,	the	freer	he	or	she	may	feel	to	try	an	unusual	approach	to	a	puzzling	problem.	Some	of	the	problems	in	this	book	have	triggered	highly	inventive	methods.	5.	Developing	mathematical	thinking:	Over
time,	continued	exposure	to	thoughtful	solutions	leads	students	to	think	mathematically.	Subsequent	maths	courses	in	high	school	will	require	this	ability.	6.	Retention:	A	good	problem	often	allows	for	many	strategies	and	may	require	several	principles	and	skills	with	each	strategy.	Continually	tackling	problems	and	discussing	solutions	allows	the
student	to	revisit	most	concepts	and	procedures	frequently,	each	time	from	a	fresh	perspective.	This	disguised	practice	builds	in	reinforcement	while	it	clarifies	the	concept.	14	*	PICO:	Person	In	Charge	of	Olympiads	12	Introduction	7.	Building	student	confidence:	Each	demanding	problem	the	teacher	assigns	reflects	a	respect	for	the	students
abilities,	which	students	may	well	appreciate.	With	each	successful	solution,	the	student	realises,	I	can	do	this!	Since	nothing	builds	selfconfidence	like	accomplishment,	these	two	things	can	stimulate	intellectual	growth.	8.	Empowerment:	When	the	teacher	allows	students	to	tackle	problems	on	their	own	with	no	more	than	an	occasional	hint	and	then
asks	several	students	to	present	different	approaches	aloud,	the	students	assume	ownership	of	the	problems.	Students	are	likely	to	accept	that	the	responsibility	for	learning	is	theirs,	not	the	teacher	s.	Each	student	becomes	an	active	partner	in	the	learning	process.	The	problem,	the	brown	smelborp	hcuS	.la	yb	dotsrednu	eb	yeelsa	.nac	snoitolos
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levT:	ytevitca	na	no	fu	sgneht	w	ot	lllauso	stendutS.deneterht	ro	derusp	lef	ton	dluohs	nerdlihc	h,	htworg	esimixam	oT	.yek-wol	nuitipmoc	fu	setnduts	a	peek	luferac	dluohs	stludA.htworg	log,noitacode	la	htiwAA	.desow	yew,	ngNgNgNgAT,	ngNgAAWertANgTANgNgNgNgT,	ngANgNgT,	ngNg,	ng,	Oh,	esoprup	lar	ehT.elacs	lanoitan	a	no	lw	od	nac	yaht
woos	te	ru	sedrawa	niw	ot	redru	ni	gnitepmoc	era	yahta	emussa	ya	yam	(stloda	ehsemitemos	dna)	nerdlihC.gnicht	fo	yaw	a	gnipollero	salliks	gniretsam,	i	stneduts	ecitne	ot	citrsiretcarahc	namnemadnuf	siht	seesu	sdaipmilO	shepO	shtO0MM	ehtSeb	gnilleps	sa	hstnoC	.htworgUrfuIorauraurauraurauraecaRetseiuhnio	.rnio	toRetsenh	a	ssel	etepmoc	ew
evoba	hta	ftsum	nI	.evorpmi	yllaunitnoc	lliw	ew	ecitcarp	htiw	under	feileb	second	na	evah	eW?	lw	gniod	ton	era	ew	fi	ti	ta	peek	ew	od	yhW	.gnideeccus	fo	econec	elbenosaer	a	si	eriuqer	ew	lA	.sreep	ruo	,litnetop	ruo	,sdrdnadnats	yrtniaga	sevlesrutset	,	epmoc	evol	ew	tahsi	rewcsa	tseTsioNteoNotseh?	Dlehc,	tcaf,	nI.snoitarneg,	Niv,	Nab,	Na,	Stnerap,
Na,	Nirdlihc,	Gnoma,	Rallpop,	Ylesnemmi,	Seugail	strops,	Dna,	Siag,	Selzup,	Soirav,	2	NoitceS,	Ndessucsid,	sA?	stsetnoC,	OMSPA,	D,	eW,	dluohS,	yhW.01	.dedine,	Nehw	Elbaliava,	Ot,	Ylekel	Erom,	RuSieh,	Imocla,	devilvecilveci,	Ixirp.	expect	to	solve	its	fair	share	of	the	problems	within	the	deadlines.	In	addition,	a	student’s	score	usually	improves
from	year	to	year.	Meanwhile,	other	problems	challenge	even	the	strongest	mathletes.	Success	is	quite	attainable,	but	perfection	is	rare.	In	fact,	less	than	a	third	of	one	percent	of	all	participants	correctly	solve	all	the	problems	of	the	year!	15	13	Problems	of	the	Mathematical	Olympics	Contest	Volume	3	16	To	fill	the	second	need,	all	the	problems	of
the	Olympics	involve	a	higher	order	of	thought.	Those	who	use	guess	control	and	review	will	show	more	elegant	and	efficient	solutions	when	the	problem	is	reviewed	immediately	afterwards.	Even	the	best	athletes	will	learn	new	ways	to	apply	familiar	concepts	to	the	extent	that	the	25	problems	can	employ	40	or	more	principles,	some	in	very	subtle
ways.	Variety	itself	presents	a	challenge.	Every	time	students	learn	something	new,	their	sense	of	achievement	is	strengthened.	There	are	two	completely	separate	divisions,	Division	J	(for	students	up	to	12	years	old	and	in	school	year	6	or	younger)	and	Division	S	(for	students	up	to	14	years	old	and	in	school	year	8	or	younger).	The	Mathematical
Olympics	consist	of	five	monthly	competitions,	between	May	and	September	inclusive.	This	provides	a	constant	reinforcement	of	mathematical	thinking	and	problem	solving,	and	helps	to	keep	the	student’s	interest	high.	Competitions	are	held	under	strict	standard	test	conditions.	All	team	members	run	the	competitions	together.	There’s	no	makeup.
Each	team	can	have	up	to	30	students	and	a	school	can	have	as	many	teams	as	it	wants;	interested	students	should	not	be	rejected.	Practices	are	important.	Beginners	develop	a	level	of	comfort	with	competition	problems	and	all	mathletes	improve	their	to	solve	problems.	(To	this	end,	APSMO	offers	25	practice	problems	with	detailed	solutions	before
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