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Challenge Your Evyesight

Imagine, the black fixed square (we define it as S1. see fig |
) will look stretch-shrunk-stretched in
turns when it is covered by four smaller squares (represent as
52 in the following) on the four corners and then rotates?
(see fig 1)

At first, let 53 be the part of S1 uncovered by 52, we
guessed that it is because of the change of the area of §3

50 we found the function of the area of 83 as follows, (fig. 1)
: 2ko - T
| S8y =2r .. . _ —sin ' — <& < sin ' -
A(§)=+ Cos 28 ¥ ¥
; ' . Y
£(8) = 4+/2rk csc(f +45°) - 4k°, sin < @ < 90" —sin '
| r r

Ihen we analyzed A( &) directly to find out the reason why it looked like
stretched and shrunk in turns when rotating

Al last, we use A( &) 10 make a example by EXCEL(see fig2) Comparing with
the animated model made in GSP (see fig 3). we are happy not only 1o see the
phenomenon of stretching and shrinking |, but also

(1) the changing rate around the maximum of A{ #) is bigger than the

minimum one, this coincide with v, by calculating
22 -1y
e

function of the biggest and the smallest area to the changing rate of k
Then we may know that the bigger of the smaller squares, the bigger of the
total changing rate

(2) Besides, we derive statistics from the function k=1 . the
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-17 39.04386
-6 17.19543 -12 29.71827 -12 40.65941
-5 17.44449 -7 31.26413 -7 41.56969
-4 17.64615 -6 31.46321 -6 41.68631
3 17.80168 -4 31.76402 -4 41.86223
-2 17.91209 -2 31.94139 -2 41.9658
0 18 0 32 0 42
2 17.91209 2 31.94139 2 41.9658
4 17.64615 4 31.76402 4 41.86223
5 17.4612 5 31.62947 5 41.78359
6 17.19748 6 31.46321 6 41.68631
11 16.05845 11 30.11691 11 40.88959
12 15.86252 12 29.72504 12 40.65941
17 15.01692 17 28.03384 17 39.04386
22 14.36342 22 26.72683 22 37.09025
27 13.86988 27 25.73977 27 35.60965
32 13.5141 32 25.02819 32 34.54229
37 13.28108 37 24.56217 37 33.84325
42 13.16151 42 24.32302 42 33.48452
45 13.1421 45 24.2842 45 33.4263
47 13.15072 47 24.30144 47 33.45216
52 13.2483 52 24.49661 52 33.74491
57 13.45804 57 24.91609 57 3437413
62 13.78828 62 25.57655 62 35.36433
67 14.25275 67 26.50549 67 36.75824
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F=AT

72 14.87205 72 27.7441 72 38.61615
78 15.86252 78 29.72504 78 40.65941
79 16.05845 79 30.11691 79 40.88959
83 16.89734 83 31.26413 83 41.56969
85 17.4612 85 31.62947 85 41.78359
86 17.64615 86 31.76402 86 41.86223
88 17.91209 88 31.94139 88 41.9658
90 18 90 32 90 42

91 17.97806 91 31.98537 91 41.99147
93 17.80168 93 31.86776 93 41.92283
94 17.64615 94 31.76402 94 41.86223
95 17.44449 95 31.62947 95 41.78359
98 16.70783 98 31.03084 98 41.43285
101 16.05845 101 30.10788 101 40.88959
102 15.86252 102 29.71827 102 40.65941
106 15.16943 106 28.33886 106 39.50828
109 14.73453 109 27.46906 109 38.20358
110 14.60408 110 27.20816 110 37.81224
111 14.48046 111 26.96091 111 37.44137
116 13.95698 116 2591395 116 35.87093
121 13.57504 121 25.15008 121 34.72512
126 13.31838 126 24.63677 126 33.95515
131 13.17663 131 24.35327 131 33.5299
135 13.1421 135 24.2842 135 33.4263
136 13.14425 136 24.28851 136 33.43276
141 13.22 141 24.44 141 33.66
146 13.40679 146 24.81359 146 34.22038
151 13.71202 151 25.42404 151 35.13606
156 14.14824 156 26.29648 156 36.44472
161 14.73453 161 27.46906 161 38.20358
166 15.49865 166 28.99729 166 40.49594
168 15.86252 168 29.72504 168 41.58756
175 17.4612
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