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Abstract
How to be a good problem solver is one of the main objectives in
learning of mathematics. But it is very difficult to achieve. Someone
with a good mastery of mathematical concepts, not necessarily to be
good problem solvers. There are many things that must be done to
achieve that goal. On the other hand, mathematical problems also vary
from low to high difficulty level, there is even a mathematical problem
that is miscellaneous. Therefore, sought a way to instill the concept of
problem solving strategies more interesting and simultaneously to
solve mathematical problems which more complex and non-routine.
Mind map as a verbal visualization techniques into an image that can
represent the journey of memory and provide convenience in arranging
the facts and of the ideas can be used as an alternative way to
understand and resolve the mathematical problems. In this paper will
study about the use of mind mapping in instilling the concept of
problem-solving and the use of mind mapping to improve problem
solving ability in solving miscellaneous mathematical problems.
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1. INTRODUCTION
Problem solving is the main goal of mathematics and become one of the major thrusts
in mathematics education in the the twentieth century. Doing exercises is the best
alternative in learning mathematics because exercises will help us to understand and
to learn concepts, properties, procedures, and so on. How to be a Good Problem
Solver is one of the main objectives in learning of mathematics. But it is very difficult
to achieve. Someone with a good mastery of mathematical concepts, not necessarily
to be good problem solvers. There are many things that must be done to achieve that
goal.
In addition we know that mathematics is different from other subjects. In
mathematics, one topic builds upon another, so we need to understand other topics
before proceeding to a higher concept. On the other hand, mathematical problems also
vary from low to high difficulty level, there is even a mathematical problem that is
miscellaneous. From the several studies have been done, the biggest cause of failure
to be problem solvers is waiting for a teacher or anyone else to provide answers.
Often we are lazy to practice on their own, trying to answer, willing to guess,
experiment, estimation, and manipulate. Besides culture "try issues without fear of
being wrong", it is still very rare in students. Therefore, sought a way to instill the
concept of problem solving strategies more interesting and simultaneously to solve
mathematical problems which more complex and non-routine.
Mind map as a verbal visualization techniques into an image which can represent the
journey of memory and provide convenience in arranging the facts and of the ideas
can be used as an alternative way to understand and resolve the mathematical
problems. In this paper examines the use of mind mapping in instilling the concept of
problem solving and the use of mind mapping to improve problem solving ability in
solving miscellaneous mathematical problems.

2. THEORETICAL FRAMEWORK
In this study, will be presented prior literature on mind map and how to solve problem
with mind maps, problem-solving strategies, and how to solve miscellaneous
mathematical problems.

2.1. Mind map and how to solve problem with mind maps
A mind map is a visual thinking tool that can be applied to all cognitive functions,
especially memory, learning, creativity and analysis. Mind mapping is a powerful
technique for stimulating, ordering and organizing ideas. We can use a mind map for
problem solving/decision making, strategy development, outline a proposal, create a
timeline, defining roles at an organization, collaboration technique, expression of
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creativity, condensing your thoughts onto one page, as a SWOT analysis, create a
framework, put visuals and text together and develop keyword phrases [1].
In this section we will examines the use of mind mapping in the instilling concept of
problem solving and the use of mind mapping to improve problem solving ability in
solving miscellaneous mathematical problems. One promising way of mastering these
difficulties lies in combining two major approaches to problem solving: heuristics in
the tradition of Polya, and mapping techniques (like mind mapping). How can mind
maps be used for solving mathematics problems? Let us start with two principal uses
as follows: using mind maps to examine a given problem and using mind maps to
organize problem solving tools. Some ideas on possible variations: use larger sheets
for more complex problems, use separate sheets for problem map and conventional
math notes. Begin with conventional math notes and start the problem map as soon as
you run into difficulties.

Figure 1. Solve mathematical problems using mind map

2.2. Mathematical problem and problem solving strategies
A problem is a question that cannot be answered immediately. A question would be a
problem only if the question was suggesting a challenge which cannot be solved by
the routine procedure. Charles and Lester defines that the problem is a task which: (a).
Someone challenged to find solutions, (b). Someone has not found the procedure is
ready to resolve the issue, (c). Someone should make an attempt to find a solution [2].
Definition of problem solving in mathematics has a more specific meaning, however
in behold they have these differences appreciation. Branca asserts that in
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mathematics, problem solving are: (1) purpose, (2) processes, and (3) basic skills.
Mathematics problems are often open‐ended, paradoxical and sometimes unsolvable,
and require investigation before one come close to a solution [3]. The types of
mathematical problem wich are word problem, symbolic for, puzzle and logic, real
word problem and investigative problem. The explanation of mathematical problem
solving are presented in the figure 2.

Figure 2. Problem of mathematics

The problem in mathematics can be classified into two types such that problem to find
and problem to prove [4]. When viewed from the level of complexity, a famous
mathematician, George Pólya [2] classify the problems in mathematics as (1). one rule
under your nose, (2). application with some choice, (3). choice of a combination, and
(4). approaching research level. Polya also developed four basic principles of solving
the problem, has become known as Pólya’s four stages for problem solving. The four
stages of problem solving wich are 1. understand and explore the problem; 2. Find a
strategy; 3. Use the strategy to solve the problem; 4. Look back and reflect on the
solution. The full explanation of Pólya’s four stages for problem solving are presented
in the following mind mapping (Figure 3)
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Figure 3. Pólya’s four stages for problem solving

2.3. How to solve miscellaneous mathematical problems
Some problems are too hard and some problems are too simple. For simple problems
the four stage Pólya method can be followed through without any difficulty. But when
the problem is hard it often takes a lot of to-ing and fro-ing before the problem is
finally solved. Hard problem solving also known as complex problems solving.
The complex problem have some typical characteristics such as large numbers of
items, interrelations and decisions, heterogeneity, dynamic, unpredctability and
multiple goal. Sometimes we call this problem with miscellaneous problem.
Generally, how to solve the miscellaneous mathematical problems almost in line with
how to solve the usual problems. The process of finding a solution for the
miscellaneous problems are presented in the following mind map (Figure 4).
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Figure 4. How to solve miscellaneous mathematical problems

3. RESULTS AND DISCUSSION
In this section will be given some examples of the use of mind mapping in solving the
miscellaneous mathematics problem. The problem will be drawn from several sources
and then solved by using a mind map.

Problem 1
One day there will be an arranged marriage between Prince Sukalamban and Princess
Sukalelet. They agreed to meet to get acquainted on the night between the hours
18:30-19:30 in the palace garden. They each leave at any time interval. If Prince
Sukalamban had to wait more than 15 minutes, he'll get bored and go away. And if
the Princess Sukalelet have to wait more than five minutes, she will go. How many
chances (probability) they both will get acquainted?

Solution:
Problem 1 includes miscellaneous mathematical problem solving for the solution
there are various aspects of mathematics that need to be assessed. To resolve this
problem, first will be created mind map which is expected to be used to help
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formulate an answer of the problem.

Figure 5. How to solve problem 1

With the assistance of the mind map that has been made thus obtained solution with
mathematical language more trace as follows. Let us use as sample space the unit
square, whose elements are the possible pairs of delays for the two of them. The
opportunities to meet the Prince Sukalamban and Princess Sukalelet can be presented
in figure 6.

Figure 6. Ilustrated of the problem 1
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The event that Prince Sukalamban and Princess Sukalelet will meet is the areas in
hatching in picture 6. Now let us figure out the formula to solve the problem. The
event 𝑀 that the Prince Sukalamban will arrive within 15 minutes, and the princess
Sukalelet will arrive within 5 minutes is shaded in the figure. The area 𝑀 is 1 minus
the area of the two unshaded triangles. So we have
1 55 55
1 45 45
× )+( ×
× ))
𝑀 = 1 − (( ×
2 60 60
2 60 60
1 3 3
1 11 11
= 1 − (( × × ) + ( ×
× ))
2 4 4
2 12 12
9 121
=1−( ×
)
12 288
81 + 121
=1−
288
288 − 202
=
288
86
=
288
43
=
144
So the probability that Prince Sukalamban and Princess Sukalelet will meet is
𝑎𝑟𝑒𝑎 𝑀
𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑢𝑛𝑖𝑡 𝑠𝑞𝑢𝑎𝑟𝑒

=

43
144

1

43

= 144 .

Problem 2
A matrix size of 1987 × 1987 each of the components is a real number that has an
absolute value of not more than 1. Each submatrix 2 × 2 always has a number of
components 0. Prove that the total number of not more than 1987.
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Solution:
Type problem 2 is miscellaneous mathematical problem and category problem to
prove. To resolve this problem, first will be created mind map which is expected to be
used to help formulate an answer of the problem.

Figure 7. Ilustrated of the problem 2

With the assistance of the mind map that has been made thus obtained solution with
mathematical language more trace as follows.
First we partition the matrix as shown below.

Figure 8. Ilustrated of the problem 2
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Suppose box in the top left corner separated beforehand. Now, we partition the matrix
1
into (1987 − 1) = 993 L-shaped section. Since each sub-section 2 x 2 matrix that
2

has the sum 0, then without lose of the generality of evidence we can ignore the sub
matrix of 2 x 2. Now consider sub-matrix L-shaped section 𝐴1 , 𝐴2 , 𝐴3 , … , 𝐴993 in the
picture 8. Note that the number of all members of the matrix is equal to the sum of all
L-shaped section 𝐴1 , 𝐴2 , 𝐴3 , … , 𝐴993 plus a small box in the upper left corner of the
matrix. Next we will prove that every part of the L-shaped matrix having a number of
components is not more than 2.

Consider the following picture we have that the obtained amount of each component
of the L-shaped area of the matrix is
𝒂 + 𝒃 + 𝒄 + 𝒅 + 𝒆 + 𝒇 + 𝒈 + 𝒉 = (𝒂 + 𝒃 + 𝒄 + 𝒅) + (𝒆 + 𝒅 + 𝒇 + 𝒈) + 𝒉 − 𝒅
= 𝟎+𝟎+𝒉−𝒅
=𝒉−𝒅≤𝟐
This proves that every part of the L-shaped matrix having a number of components is
not more than 2.
Therefore the number of all members of the matrix is equal to the sum of all L-shaped
section 𝐴1 , 𝐴2 , 𝐴3 , … , 𝐴993 plus a small box in the upper left corner of the matrix is
not more than
993 × 2 + 1 = 1987.
This proves that the total number of the matrix not more than 1987. Q.E.D.

4. CONCLUSION
Mind map can be used as a tool to resolve miscellaneous mathematical problem,
especially in preparing the initial thought process in analyzing the problem and give
directions in the search for alternative problem solving.
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