Online Problem Solving
By: Heather Haberman
The “E” in STEM

 The Three Jugs Problem http://www.cut-the-knot.org/ctk/Water.shtml  
Two friends who have an eight-quart jug of water wish to share it evenly. They also have two empty jars, one holding five quarts, the other three. How can they each measure exactly 4 quarts of water?

Well, this seems pretty logical (but I may be wrong).  Since there are only two of them, they could pour four quarts of water into the one empty 5 quart jar and then there would be 4 quarts left in the 8 quart jug.  This means that they would BOTH have FOUR quarts of water.

Three men robbed a gentleman of a vase, containing 24 ounces of balsam. Whilst running away they met a glass seller, of whom they purchased three vessels. On reaching a place of safety they wished to divide the booty, but found that their vessels could hold 5, 11, and 13 ounces respectively. How could they divide the balsam into equal portions?

Again, I may be wrong but three goes into 24 eight times so each robber would need to get 8 ounces of balsam for it to be equal.  They could pour 8 oz. into the 11 oz. vessel, 8 oz. into the 13 oz. vessel and then there would be 8 oz. left in the 24 oz. bottle they originally stole. 


Tower of Hanoi http://www.cut-the-knot.org/recurrence/hanoi.shtml  
On my first attempt at the tower it took me 27 moves, the second time I tried I would have way exceeded my first attempt so I started over and on my third attempt I solved it in 26 tries.  On my fourth attempt it took me 31 moves but then…I finally got the hang of it and was able to solve the puzzle in 18 moves.  I mastered it on my 6th try in 15 moves with the following solution.
Small green to middle, yellow small to right, move small green in middle on top of small yellow on right, big green to middle, small green on top of large yellow still on the left, small yellow on right onto big green in the middle, then put small green on top of small yellow, Now you can move the large yellow base to the right pole, small green on top of big yellow, small yellow to left pole, small green on top of yellow on left pole, move big green on top of bigger yellow, small green to center pole, small yellow to right pole and then small green top onto the top of the tower on the right pole.

Entrapment http://www.theproblemsite.com/games/entrapment.asp  
I have always had a hard time with visual things so I wasn’t very successful in this game.

Trio Match http://www.theproblemsite.com/games/trio_match.asp  
I thought this was fun, but I never did score very high on it.

Cheater Hangman http://theproblemsite.com/games/cheater_hangman.asp  
I played this one twice and during the second game I figured out that the computer was cheating by changing the word.  I had a word _ le _ _e _ s and as I was trying to guess the missing letters I figured out what was going on.  Get this, the answer was KLEZMERS…really?

Wolf, Sheep, & Cabbage http://www.plastelina.net/game1.html  
I can’t figure this one out!

Tangram Challenges http://standards.nctm.org/document/eexamples/chap4/4.4/part2.htm 
 

1. Which problems did you work through? 
I tried all of them except the tangram challenges.  For some reason my computer kept closing out the webpage when I tried to search for the tangram challenge.

2. Which problem was the easiest to solve? 
I think the Three Jugs problem was the easiest to solve, this is also why I think I went about it incorrectly.  I also thought the Cheater Hangman was easy.

3. Why was it easy to solve? 
The Three Jugs was easy because there had to have been an extra jug in each scenario and that extra jug was large enough to hold the necessary amount of liquid.

I thought the hangman was easy because of the second word I was given.  It became apparent quite quickly that the computer was changing the word as I was guessing letters.

4. What type of problem was it (see Kirkley, 2003 article pg. 8)? Explain.
I couldn’t find the Kirkley article so I just used the Jonassen article we read in class to describe the problems.  I think the three jugs problem is both an algorithmic problem since it dealt with math and a story problem since it was told as a riddle.  The cheating hangman game was a troubleshooting problem since I had to figure out how the computer was cheating.
 
5. What strategy did you use to solve the problem? 
In three jugs I just read the problem, calculated how much each container needed to hold, looked for all of the possible containers that could be used (there we no restrictions mentioned) and solved it.

In hangman I went through the game the first time as I would a normal hangman game.  I didn’t notice anything too strange so I thought that the cheating must be more subtle then changing letters or adding lines to the hangman.  As I played the second time I paid close attention to the letters I was selecting for the word and it became quite apparent that the computer was changing the word as we went along.  My inference was supported when I saw the word.

6. How did you develop this strategy? 
I’m not sure how to explain it exactly; I just looked for the simplest solution.   In three jugs it was very straight forward.  In hangman I first looked for the obvious and the second time I looked for the obscure.

7. What declarative knowledge was needed to solve this problem? 
For three jugs I needed to know the amounts of fluid needed for each person, how many jugs there were and much they could each hold.

For hangman I needed to know that the computer was cheating.

8. What procedural knowledge was needed to solve this problem? 
In three jugs I needed to know basic math and how to use all available resources, taking nothing for granted.

In hangman I needed to monitor the use of letters and understand how the game worked.  I also needed to think about the possible ways a computer could cheat.


9. Which problem was the most challenging for you to solve? 
I couldn’t solve the wolf, sheep and cabbage problem, much to my dismay (can you send me the solution, it’s driving me crazy).

10. Why was it difficult to solve? 
What a good question!  It seems like it would have such a simple solution but I couldn’t figure it out.  I was only able to move one item at a time and the man couldn’t leave the boat.

11. What type of problem was it (see Kirkley, 2003 article pg. 8)? Explain. 
At first it seems like a dilemma because the man needs to move everything to the other side intact but usually there are no correct solutions with a dilemma.  Once you start playing the game it turns into a troubleshooting problem “How do I get everything across without anything being eaten?” 

12. What strategy did you use to solve the problem? 
I tried every possible combination I could think of and couldn’t get any of them to work!

13. How did you develop this strategy? 
At first I focused on the sheep because it was the only thing to move that would result in a first round success.  After I couldn’t get that to work I figured I may as well try every possible combination.

14. What declarative knowledge was needed to solve this problem? 
I needed to know that the sheep eats cabbage and the wolf eats sheep when the man isn’t around.

15. What procedural knowledge was needed to solve this problem? 
I’m not sure….but I’m up for suggestions!

