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Students may answer questions 1 and 2 based upon intuitive notions of compactness, but in 3 they must formulate and apply a mathematical measure of compactness.


1.	Cluster D appears the most compact, Cluster C appears the least compact, and the ordering of clusters is D, B, A, C.


2.	Cluster F appears the most compact, Cluster G appears the least compact, and the ordering of clusters is F, E, H, G.


3.	There are several possibilities for this measure, each having certain strengths and limitations. It is hard to say which of these definitions is the most desirable; ultimately this depends upon the purpose for which compactness is being defined.


	One solution is to define compactness in terms of the area of the smallest rectangle (with horizontal and vertical sides) that contains the dots.
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	Here is what that solution looks like in the case of the second collection of dots.
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	A second solution defines compactness in terms of area of the smallest (convex) polygon that can contain the set of dots. That solution looks like this:
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	and
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	Other possible measures might be defined in terms of distance between points, for instance: the distance between the two most remote points, or the reciprocal of the sum of all the distances between pairs of points.


	Finally, having chosen a measure of compactness, the student must show its application by computing numerical compactness values for the clusters selected in 2a and 2b, and assess the reasonability of these numbers. A comparative remark about the two compactness numbers would be interesting but is not mandatory.


�
partial level�
full level�
�
Modeling/�Formulating


(weight: 4)�
In 1 and 2, recognize which clusters ought to be regarded as most and least compact.�
Formulate a measure of compactness in 3 that is reasonably consistent with answers to 1 and 2.�
�
Transforming/�Manipulating


(weight: 1)�
�
In 3, properly compute compactness values by applying the measure chosen.�
�
Inferring/�Drawing Conclusions


(weight: 2)�
�
Discuss whether the computed measures in 3 seem reasonable.�
�
Communicating


(weight: 3)�
Communicate a measure using a diagram only.�
Use words and/or symbols to fully convey a formal definition of compactness.�
�
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