Distributed Problem Solving P1
John Mason
Agder Sept 2009
At your table work together on the problem(s) provided for 25 minutes. 

In each case, 

1. Find more than one way to resolve them. Express in words as rules how to solve other problems of ‘that type’.  What constitutes ‘type’? 

2. Make a note of dimensions-of-possible-variation and any restrictions to ranges-of-permissible-variation

3. Make up your own problems: 

some that are similar (state in what way they are similar)

some with variations

some interchanging some givens with some to-finds.

4. In each case

Generalise!

We will then re-arrange the groups so that you encounter people working on different problems. Spend 15 minutes comparing and contrasting the different problems, the approaches, powers, themes and other insights afforded in each case.

Copies of all the problems together with some commentary will be available on:

http://mcs.open.ac.uk/jhm3/Presentations/%20Presentations%20Page.htm
Crossed Ladders (traditional)

If in an alleyway there is a ladder from the base of one wall to the opposite wall, and another the other way, reaching to heights 3m and 4m respectively on the opposite walls, then the problem is to find the height of the crossing point.
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What if the ladders don’t start at the same heights (they are part of some other scaffolding, for example). What if the alley walls are tilted but parallel?

Generalise to three poles of different heights not in a line: consider the intersection of the planes through the tops of two poles and the bottom of the third, and the intersection of the planes through the top of one pole and the bottoms of the other two.
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At your table work together on the problem(s) provided for 25 minutes. 

In each case, 

1. Find more than one way to resolve them. Express in words as rules how to solve other problems of ‘that type’.  What constitutes ‘type’? 

2. Make a note of dimensions-of-possible-variation and any restrictions to ranges-of-permissible-variation

3. Make up your own problems: 

some that are similar (state in what way they are similar)

some with variations

some interchanging some givens with some to-finds.

4. In each case

Generalise!

We will then re-arrange the groups so that you encounter people working on different problems. Spend 15 minutes comparing and contrasting the different problems, the approaches, powers, themes and other insights afforded in each case.

Copies of all the problems together with some commentary will be available on:

http://mcs.open.ac.uk/jhm3/Presentations/%20Presentations%20Page.htm
Meeting Points

Some people leave town A headed for town B and at the same time some people leave town B headed for town A. They all meet at noon, eating lunch together for an hour. They continue their journeys. One group reaches their destination at 7:15 pm, while the other group gets to their destination at 5pm. When did they both start? [Arnold]

Two couriers A and B, 59 miles apart, set out one morning to meet each other, and of these A completes 7 miles in 2 hours and B completes 8 miles in 3 hours, while B starts his journey 1 hour later than A: how far a distance has A still to travel before he meets B? (Newton 1683)

From Noemberg to Rome are 140 miles: A Traveller sets out at the same Time from each of the two Cities, one goes 8 Miles a Day, the other 6: In how many Days from their first setting out will they meet one another, and how many Miles did each of them go? [Hill, J. (1745) p365]
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At your table work together on the problem(s) provided for 25 minutes. 

In each case, 

1. Find more than one way to resolve them. Express in words as rules how to solve other problems of ‘that type’.  What constitutes ‘type’? 

2. Make a note of dimensions-of-possible-variation and any restrictions to ranges-of-permissible-variation

3. Make up your own problems: 

some that are similar (state in what way they are similar)

some with variations

some interchanging some givens with some to-finds.

4. In each case

Generalise!

We will then re-arrange the groups so that you encounter people working on different problems. Spend 15 minutes comparing and contrasting the different problems, the approaches, powers, themes and other insights afforded in each case.

Copies of all the problems together with some commentary will be available on:

http://mcs.open.ac.uk/jhm3/Presentations/%20Presentations%20Page.htm
Cistern Filling

A cistern is filled by two spouts, which can fill the cistern in a and b hours respectively working alone. How long does it take with both working together?

A certain cistern which would be filled in 12 minutes of time by two pipes running into it, would be filled in 20 minutes by one alone; I demand in what time it would be filled by the other alone. [Saunderson 1740 V1 p123].

A vessel containing 120 gallons is filled in 10 minutes by two spouts running successively; the one fruns 14 gallons in a minute, the other 9 gallons in a minute. For what time has each spout run? [Bridge 1821 p93]
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At your table work together on the problem(s) provided for 25 minutes. 

In each case, 

1. Find more than one way to resolve them. Express in words as rules how to solve other problems of ‘that type’.  What constitutes ‘type’? 

2. Make a note of dimensions-of-possible-variation and any restrictions to ranges-of-permissible-variation

3. Make up your own problems: 

some that are similar (state in what way they are similar)

some with variations

some interchanging some givens with some to-finds.

4. In each case

Generalise!

We will then re-arrange the groups so that you encounter people working on different problems. Spend 15 minutes comparing and contrasting the different problems, the approaches, powers, themes and other insights afforded in each case.

Copies of all the problems together with some commentary will be available on:

http://mcs.open.ac.uk/jhm3/Presentations/%20Presentations%20Page.htm
Working Party

A can perform a piece of work in 6 days, B can perform the same work in 8 days: in what time will they finish if both work together? [Hutton 1833 p212]
There are three workmen A, B, and C. A and B together can perform a certain piece of labour in a days. A and C together in b days, and B and C together in c days. In what time could each, singly, execute it, and in what time could they finish all working together? [Hutton 1833 p220]
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At your table work together on the problem(s) provided for 25 minutes. 

In each case, 

1. Find more than one way to resolve them. Express in words as rules how to solve other problems of ‘that type’.  What constitutes ‘type’? 

2. Make a note of dimensions-of-possible-variation and any restrictions to ranges-of-permissible-variation

3. Make up your own problems: 

some that are similar (state in what way they are similar)

some with variations

some interchanging some givens with some to-finds.

4. In each case

Generalise!

We will then re-arrange the groups so that you encounter people working on different problems. Spend 15 minutes comparing and contrasting the different problems, the approaches, powers, themes and other insights afforded in each case.

Copies of all the problems together with some commentary will be available on:

http://mcs.open.ac.uk/jhm3/Presentations/%20Presentations%20Page.htm
Overtaking

A good runner walks 100 paces (a), a bad runner goes 60 paces (or b).  Now the latter goes 100 paces (or c) in advance of the former, who then pursues the other.  In how many paces will they come together?

A greyhound spying a hare at the distance of fifty of his own leaps from him, pursues her with full speed, making three leaps for every four of the hares; and moreover passing over as much ground in two leaps as the hare did in three: I demand how many leaps each made during the whole course. [Saunderson 1790 V1 p145. Ans dog makes 450 leaps and the hare 600].

A hare runs 10 paces (a) ahead of a dog.  The latter pursues the former for 250 paces (b), when the two are 30 paces (c) apart.  In how many further paces will the dog overtake the hare? From  Chiu-chang Suan-shu (Arithmetic in Nine Sections) [Mikami 1913 p16].  For a real challenge, try using only words, not symbols

A dog pursues a hare.  Before the dog started, the hare made 50 paces, and this is the distance between them at first. The hare takes 6 paces to the dog’s 5, and 9 of the hare’s paces are equal to 7 of the dog’s.  How many paces can the hare take before the dog overtakes her?  [Ans 700 paces] [p180 Wright, J. 1812, Wright’s Self Examinations in Algebra, London] 
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At your table work together on the problem(s) provided for 25 minutes. 

In each case, 

1. Find more than one way to resolve them. Express in words as rules how to solve other problems of ‘that type’.  What constitutes ‘type’? 

2. Make a note of dimensions-of-possible-variation and any restrictions to ranges-of-permissible-variation

3. Make up your own problems: 

some that are similar (state in what way they are similar)

some with variations

some interchanging some givens with some to-finds.

4. In each case

Generalise!

We will then re-arrange the groups so that you encounter people working on different problems. Spend 15 minutes comparing and contrasting the different problems, the approaches, powers, themes and other insights afforded in each case.

Copies of all the problems together with some commentary will be available on:

http://mcs.open.ac.uk/jhm3/Presentations/%20Presentations%20Page.htm
Origamic Fractions

Take a square piece of paper.  Fold it in half parallel to one edge; make a crease and unfold.  Fold along a diagonal; make a crease. Now fold it along a line from one corner to the midpoint of a side it is not already on; make a crease. Note the point of intersection of the diagonal crease and the last crease.  Fold along a line through this point parallel to the mid crease.
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In what fraction have the edges been divided by this last crease?

Continue by folding a long a line through this new point and the same corner, and intersecting with the diagonal crease.  What happens?
Try intersecting two diagonal creases going in opposite directions from the base.
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At your table work together on the problem(s) provided for 25 minutes. 

In each case, 

1. Find more than one way to resolve them. Express in words as rules how to solve other problems of ‘that type’.  What constitutes ‘type’? 

2. Make a note of dimensions-of-possible-variation and any restrictions to ranges-of-permissible-variation

3. Make up your own problems: 

some that are similar (state in what way they are similar)

some with variations

some interchanging some givens with some to-finds.

4. In each case

Generalise!

We will then re-arrange the groups so that you encounter people working on different problems. Spend 15 minutes comparing and contrasting the different problems, the approaches, powers, themes and other insights afforded in each case.

Copies of all the problems together with some commentary will be available on:

http://mcs.open.ac.uk/jhm3/Presentations/%20Presentations%20Page.htm
Grazing

If 5 oxen or 7 colts will eat up a close (paddock) in 87 days, in what time will 2 oxen and 3 colts eat up the same?

If 2 acres of land will maintain 3 horses for 4 days, how long will 5 acres maintain 6 horses? [Saunderson 1740 V1 p16].




































































































































































