The Jigsaw Question Q.6 P.1 2013

Question 6

A rectangular jigsaw puzzle has pieces arranged in rows. Each
row has the same number of pieces. For example, the picture o

n

the right shows a 46 jigsaw puzzle — there are four rows with 6

pieces in each row.

Every picce of the puzzle is cither an edge piece or an interior
piece. The puzzle shown has 16 edge pieces and 8 interior
picces.

.

{

April 15, 2013

(50 marks)

!

Investigate the number of edge pieces and the number of interior pieces in an mxn jigsaw puzzle,
for different values of m and n. Start by exploring some particular cases, and then attempt to

answer the questions that follow, with justification.

Initial exploration:
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(a) How do the number of edge pieces and the number of interior pieces compare in cases where
either m<4 or n<4?

w 0
m:_ [ m No Interior

M= \ \‘ \ No Interior
wme=> 3

b _[L Interior is n - 4 less than exterior
M=k IS t‘ Interior is 8 less than exterior

(b) Show that if the number of edge picces is equal to the number of interior pieces, then
8

n—4

NAetioe = 2 (mrn-2)
inlegiot = mMn — 2 (m+n-2)

m=4+

3 LZ(mtn=-2) = mn -2 (rm-n-2)
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Ym+4n- = min
Yn-3 = mn 4 m
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(¢) Find all cases in which number of edge pieces is equal to the number of interior pieces.

we know mEY hcy
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(d) Determine the circumstances in which there are fewer interior pieces than edge pieces.
Describe fully all such cases.
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