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Introduction to Mathematical Circles (Session 2): Geometric and Algebraic Constructions

1. Please attempt to work out solutions with all important details.

2. Discuss the questions and answers with your friends.

1 Russian Literature: Constructions and weighings

We continue on the theme of Constructions; i.e., mathematical and logical problems
whose solution consists of a particular construction; that is, creating an example. This
is very common and useful. The students should understand that a construction may
serve as a complete solution to problems of a certain type (such as those starting with
the words “Is it possible to . . . ?”).

Some Geometric constructions

1. Draw a broken line made up of 4 segments passing through all 9 points shown in
the figure below.

Figure 1: Nine Points

2. Cut a square into 5 rectangles in such a way that no two of them have a complete
common side (but may have some parts of their sides in common)

3. Is it possible to cut a square into several obtuse triangles?

4. Is it true that among any 10 segments there always are 3 which can form a triangle?

5. Cut the figure shown in Figure into four figures, each similar to the original with
dimensions twice as small.

Figure 2: Four smaller identical figures

6. Matches are arranged to form the figure shown in Figure. Move two matches to
change this figure into four squares with sides equal in length to one match.

7. A river 4 metres wide makes 90o turn (See figure). Is it possible to cross the river
by bridging it with only planks, each 3.9 meters long?
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Figure 3: Matches Re-arrangement

Figure 4: Crossing the river

2 Some more Algebra Construction problems

1. The numbers 1 through 16 are placed in the boxes of a 4 × 4 table as shown in
Figure (a). It is permitted to increase all the numbers in any row by 1 or decrease
all the numbers in any column by 1. Is it possible to obtain the table shown in
Figure (b) using these operations?

Figure 5: Starting Configuration Figure 6: Ending Configuration

2. Is it possible to write the numbers 1 through 100 in a row in such a way the
(positive) difference between any two neighboring numbers is not less than 50?

3. Divide a set of stones which weigh 1g, 2g, 3g, . . . , 555g into three heaps of equal
weight.


