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Abstract

In this paper, we give out the complete geometric invariants of the convex tangrams polygons, by
which we establish equations with constraint conditions. Then, we obtain a general approach to
find the number of the convex tangram polygons.
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Figure 1. Tangram and its base triangles
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Figure 2. 14-ordered alternative convex

octagon
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Figure 3. A sketch map of the directions of a
virtual octagon
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Figure 4. A sketch map of sides of an alternative
convex heptagon corresponding to its adjoint

rectangle
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Figure 5. A sketch map of sides of an alternative
convex pentagon corresponding to its adjoint
rectangle
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Table 1. Samples of the numbers of the equivalence classes of m-orderd alternative convex polygons
= L m M ERLZIBRFEN LN KLIR

m 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16
AL 1 3 2 6 3 7 5 11 5 10 7 14 7 6 11 20
m 7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
L 9 17 13 22 12 25 18 27 14 24 20 31 18 36 26 37
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Table 2. The upper bounds of the number of the tangram polygons
2 EROZBEA B EF

m 1

4 5 6 7 8 9 10 11 12 13 14 15 16

M1

6 2 6 4 10 3 6 5 10 5 12 9 16

Table 3. Samples of 7 non-tangram polygons
72 3.7 MEE-ETIR O A BRI R

m Y1 Vs X2 Xa b, a bs a bs as b7 ag
13 3 3 15 3 1 0 2 1 2 0 1 2
14 3 3 2 2 1 1 1 1 1 1 1 1
15 3 4 15 3 1 0 2 2 0 1 1 2
15 4 5 1 45 0 0 2 3 1 0 1 4
16 5 5 1 5 0 0 2 3 2 0 0 5
16 4 6 1 5 0 0 2 4 0 0 2 4
16 5 5 1 4 0 1 0 4 0 1 0 4
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