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A Reflection on Algebra Workshops ( " AS# % . FHERS  Mitd)
Mak Kin Wai
Cheung Chuk Shan College

After attending the three recent algebra workshops organized by “Hong Kong Association of
Mathematics Education”, | felt that the last one was the most appealing to me.  The reasons can be
two-fold. On one hand, the last algebra workshop was conducted in a small group in a classroom
such that all the participants can get the first-hand experience by trying out different activities during
the workshop. On the other hand, there were quite a number of interesting activities that caught
my attention very much. One of which begins with a story similar to the following one and we
were asked to solve the problem about the story. The details of the story are shown as follows:

Mark has a bag consisting of x candies and he would like to distribute some candies to Angel,
Celia and Emily on the way back home from work. When he met Angel in a road towards his
home, he asked Angel to get one half of the number of candies from his bag first and then get
| one more candy, Later on, when he met Celia in another location, he asked Celia to do it in the
same way. That is, Celia will get one half of the number of candies from his bag first and then

repeated the same instruction again such that Emily will also get one half of the number of
candies from his bag first and then get one more candy. When Mark finally reached his home,
he found that there were only 2 candies left inside his bag. The question is, what is the total

i get one more candy. Lastly, when he met Emily in another location nearby his home, he
i number of candies that were inside his bag originally?

To solve the problem from the above story, we can formulate it as a linear algebraic equation with a
special structure like the one shown below:

Now, there are two different ways that we can consider for solving (*).
® Methodl
Try to simplify the L.H.5. of (*) step by step from the topmost layer. That is,

(R R R RN NN RENENENENNENNENNERRJENENENERENRENRELNENENEENRNENENENNENENENENENENENENERENENENEENENENEREENEEENENENEREEENENENENEREEEENENEEREEEENENENEEREEEEREEREENEEREERENRERENEERENENNERSENRNENRHEH:NHSEHJRSESRJENR;NEH;NH;NH®E]
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x=16+ 14 = 30.

So, there are altogether 30 candies that were inside Mark's bag originally.

® Method2
We can simplify L.H.5. of (*} step by step from the outermost layer. That is,
x=2_,
-
—_— =2
2
2,
'z =212)+2=6 [1]
%z =6(2)+2 =14 e [2]
Xx=14(2) + 2 = 30 -mmmmrmmmmmaeeee [3]

50, there are altogether 30 candies that were inside Mark’s bag originally.

During the workshop, some participants pointed out that the solution can be obtained by using
“reverse thinking methodology” very easily. More precisely, the short-cut to get the answer is
given by:

{[2(2)+ 2] %2+ 2} x 2+ 2
={6x2+2}x2+2
={12+2}x2+2
=28+ 2 =30,

Yes, that’s really a nice way in solving the problem. In fact, the idea of such a short-cut is exactly
coming from the Method 2 as shown in the above.  To further explain this phenomenon, let us look
at the problem again with the help of Figure 1 shown below.

(R R R RN NN RENENENENNENNENNERRJENENENERENRENRELNENENEENRNENENENNENENENENENENENENERENENENEENENENEREENEEENENENEREEENENENENEREEEENENEEREEEENENENEEREEEEREEREENEEREERENRERENEERENENNERSENRNENRHEH:NHSEHJRSESRJENR;NEH;NH;NH®E]
R RN N N N R N NN N NN N NN
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30 (30-2)/2 (14-2)/2 (6-2)/2
; =i = =
r * 4
Angel Celia Emily

Rt Dt

14 x 2 + 2 =30 6Ex2 +2=14 2x2+2=6

Figure 1: Timeline representation of the distribution of candies

Suppose that we look at Figure 1 from the left to the right. We can see the remaining number of
candies after each distribution clearly:

30 (original number in bag) = 14 = 6 = 2 (remaining number after all the distribution)

However, we can also look at Figure 1 from the right to the left. In this way, it will illustrate the
backward process of restoring the original number of candies in the bag step by step if we begin
with the final remaining number of candies after all the distribution being done.

2 (last remaining number in bag) 2 6 2 14 = 30 (original number in bag)

*Remarks:

For the first restoration of 2 2 6, it corresponds to step [1] in Method 2 which gives the remaining
number of candies after the distribution to Celia.

For the second restoration of 6 = 14, it corresponds to step [2] in Method 2 which gives the
remaining number of candies after the distribution to Angel.

For the third restoration of 14 = 30, it corresponds to step [3] in Method 2 which gives the original
number of candies in the bag before any distribution.

Thus, the problem depicted in the above story can be solved by repeating the process of “times 2,
plus 2" for 3 times easily.

Indeed, there can be more fruitful discussion on this activity related to solving algebraic equations
based on a story like this. Due to the limited space in this corner, the author would like to share
with the readers about his other thoughts via an article to be published in EduMath journal. Last
but not least, the author would like to send his heartfelt thanks to Dr. Arthur Lee, Mr. Ka-lok Wong
and Mr. Bobby Poon for offering such a wonderful series of algebra workshops.
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