                                           24 Puzzle by Luciani Gianni 


version for Win95


First of all Thanks for downloading this game !


It's Freeware and also an example of multithreaded application.


Full sourcecode of interface is available while I prefer to give the code of the dll only to whom will suggest me improvements, ideas, new algorithms and so on ...


You can then redistribute interface code everybody You want to, but please let me know.


I hope You to enjoy it: please if You do could You send me a postcard ?


My address is:





Luciani Gianni


Via Matteotti 38


C.A.P. 54012 Barbarasco (MS)


Italy





Installation & Getting started


Simply extract files from zipped archive; double click "24Puzzle.exe" and enjoy it !


Right click the game board and a popup menu will appear, then select "Create random config" item.
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If the "traffic light" in the goal config. is green click "Sort" menu item and then "Sort tiles" one; now wait while the CPU produces some solutions; then You can try to sort tiles until You obtain the goal configuration.


You can move tiles in two different ways :


clicking a tile next to the empty black square and it will cover the empty position uncovering its old one.


using the cursor keys you can move the black square in the direction choosed changing its position with the of the tile it finds on its path.


It's also possible to move all the tiles between the one You click and the empty space: they will shift as could be possible in the "real game".


If the traffic light is red You can press again "Create random config" item or You can select "Options" menu item and then "Change tile position" one: cursor will become a cross by which You can change the position of one tile with another one.


If the traffic light is red and You force the CPU to sort tiles it warns "Impossible config" and let You change the pos. of one tile with another one as if You pressed "Change tile position".


From the Popup menu You can also set a different goal config or "set by hand" a config; in both cases a new window appears and let You create new configurations.


That's all; other options simply let You better enjoy the game.





More deep insight


The program I have developed let you play "24 Puzzle"game: you certainly heard of it (or probably of its cousin the "15 Puzzle" : yes there is a program also for it but I have still to translate it into English; I worked also to develop a prog to sort tiles of the 35 Puzzle but this one is still not tested completely :-) ).





The game's goal is to sort the 24 numbered tiles until you obtain a target configuration (for example the following):





�





In addition to the possibility of moving tiles by hand to reach final configuration , the program itself can work out the game for you : try to defeat the computer !





As soon as the program get loaded it displays a windows with everything you need to play.


So you can see 24 red and blue tiles on a 5X5 square , a button to end prog, the number of moves done to reach actual configuration from the beginning one, distance of the actual configuration from the target one (this value is given by a heuristic function so it's usually "optimistic"), the listbox in which all solutions will be displayed and a 5 items menu: File, Edit, Options, Sort, and last but not the least Help (By now I should call it About).


There is also a pretty bitmap of the goal config we want to reach with and in the empty space You can see a wonderful red-green led (the traffic light above, do You remember it ? Hey ! I was just joking) that shows if the config displayed can be reworked to obtain the goal one.


(Yes: there are configurations from which You cannot reach the goal one; see B. Averbach, O. Chein - "Mathematics - Problem-Solving through recreational Mathematics", W. H. Freeman 1980, pag 288 .. for a formal proof in the case of the 15 Puzzle; don't worry the same also holds for 24 Puzzle).





Then there is a timer and a button to stop the algorithms that are taking too much time to produce a solution ; as You will see the timer is updated every 2 seconds.





File menu has 3 subitems: Save, Load and End that need no further explanation... well let me say that You can save the current configuration of the tiles, solutions and comment (if there are any; see below how You can add commnts to a config.) and the goal config).





Edit menu let You copy a config from/to the Clipboard (Paste/Cut or Copy) or see a bitmap of the current config and of the one in the Clipboard (if there is any) (Show item). If you right-click the bitmaps you can copy them to the Clipboard and then edit them with Paintbrush for example. As usual the effects of Cut/Copy and Paste can also be reproduced with CTRL+X, CTRL+C and CTRL+V; The config is stored into the clipboard in text format as You can easily verify.





Options menu has 8 subitems: Add Your sol, Work on tiles, Change tile position, View Goal Config, Autoplay a solution, Informations, Init Random Configs and Add Random Config. Add Your sol menu item tell the prog how to manage Your solutions: it can discard them (Forget subitem), add them to the list (Add however subitem) or ask You what You want to do with them (Ask for confirmation subitem); Work on tiles popup the same menu You obtain right-clicking the game board (You already have some infos about it, but see below for more), Change tile position let's You Drag&Drop a tile on top of another one which will take the place of the first (doing so You obtain a "possible" conf (i.e. a conf that can be rearranged in the goal one) from an "impossible" one and vice versa (This fact is pointed out by the red/green led of the goal config bitmap (as obvious green means "possible" while red means "You cannot sort tile to obtain the goal config: try if You don't trust me !") )), View Goal Config let's You see the goal config as a bitmap (As bitmap subitem) or as text (As text subitem); moreover the "As text" subitem let You also see the config currently stored in the clipboard (if there is one); when Autoplay a solution item is checked the CPU shows the solution You right click or the best one without You having to press CTRL+N to see all moves; Informations item let You add a comment of up to 800 chars to a config and shows detailed infos about the solutions (how many solutions were produced, by which algorithm, the time needed to obtain them and which of them has been showed in the listbox or discarded because there was already at least one sol with the same number of moves); Init Random Configs and Init Random Configs both work on the "acaso.g24" file: the former resets (i.e. deletes all configs stored into it) the file, while the latter adds to it the actual config. To understand the meaning of such operations it's sufficient to say that acaso.g24 is the file the program loads random config from: it loads one conf (taken at random), then modify it and displays it ). A lot of configs in the above file means usually more random new ones obtained when clicking the "Create random config" item, (obviously if they aren't all equal !). 





Sort item has 6 subitems: Sort tiles, Next Move, Previous Move, Let me try please, Undo last Move and Redo. With Sort tiles item You ask the CPU to try to find solutions for the current config. You can wait until completion or You can stop algorithms; When the CPU finishes it's time to see in detail its solutions and to try to defeat it by providing a legal solution for the same starting config using a smaller number of moves; You can select a particular solution by doubleclicking it in the list of solutions at the right of the tiles while pressing CTRL+N or selecting Next Move item you can see all the moves of the config until completion; When You ask the CPU to sort tiles it saves the config of the game board so when You select a solution such config is restored for You; You can also undo a move of a solution by pressing CTRL+P or by clicking the Previous Move item; If You make a move by hand while a solution is selected such a solution is discarded: You can undo Your "by hand" moves with the Undo last move item and redoing them with the Redo item. The first line of the solution list shows the solution currently selected (the default is the best found that is the one with the smallest number of moves) obviously if there is one. Let me try please item let's You try to find Your own solutions to the configuration sorted by the CPU. When (if) you at last will reach final config a message box will appear showing who has won between You and the CPU. If your solution uses less moves than the CPU last selected one than you won 'Ohi , ohi You won with X moves instead of mine Y', otherwise you loosed  'Eh eh , I won with Y moves instead yours X'.  (X is the number of your moves , Y the CPU's one).


Help item has only one subitem: About by which You can obtain some "useful" info ... don't You think ?





Popup menu of the game board has 5 subitems: Reset current config, Set current config, Create random config, Set goal config, Default goal config. Reset current config item restores the current goal config on the game board; Set current config item let's You set the current configuration (the one displayed by the game board); Create random config produce a random configuration; Set goal config item let's You change the Goal Config; Default goal config restore "my default goal config". Both "Set current conf" and "Set Goal conf" items show a new window to let You introduce a new conf, but You can also rework current conf changing tile positions until You obtain the config You want in the main window. In the new window You can Drag & Drop every tile on the top of the  heap to the empty game board. You can press Close button at any moment to cancel the operation, whereas if You place all tiles on board You can press OK button to accept the currently displayed configuration. Undo button let You reposition last tile You moved back to the top of the heap (this can be done until there are no more misplaced tiles). Note that it's also possible to Cut/Copy/Paste configs to/from the Clipboard.





Yes, there is another Popup menu: try to right click the list of solutions: it has 2 subitems: Delete and Copy to the Clipboard this solution by which You can do obvious things, don't You think ?





Well I think that's all !


 I only want to point out that my algorithms don't find the optimal solution (well in some very easy cases it can also happen but ...) i.e. the solution with the smallest number of moves (the same holds for my 35 Puzzle prog, while the 15 Puzzle prog has also algs to find such solutions) because it could request a very high amount of time (nxn Puzzle is intractable) and that there is a lot of A.I. material about such games : for example You could start with IDA* algorithm by Korf  (R. E. Korf - "Depth-First Iterative-Deepning :an optimal admissible tree search", Artificial Intelligence, Vol. 27 N. 1, 1985, pp. 97-109) about the 15 Puzzle if You are interested; moreover Korf articles on that matter are always enlightening.








Things to do (Oh yes, it's "still in progress" if I'll find time):


Let the user change tile and game board colors.


Port it to Windows NT, Unix ,Linux and so on ......


Design both interface and Dll code: this must be considered only a chaotic working prototype (I started this project under MS-DOS); by the way I'd like to use Object Oriented Paradigm: I have to begin studyng OOA, OOD, OOP, C++, Java, Eiffel .....


Write code to install (and disinstall) the program in the registry and to show a config without loadind entire prog, doubleclicking a configuration must load the prog and show the selected config etc....


Develop new algorithms.


Someboby even said to me to produce code to play and show solutions in 3D: well, I will probably use OPENGL (so the code is portable even under UNIX).


And much much more ....


Create Help file for the program.





Luciani Gianni





Suggestions , bugs , ideas and new algorithms are welcome (eMail me at the following address):





luciani@cli.di.unipi.it


(try luciani@helen.cli.di.unipi.it if something goes wrong)





Fell also free to improve the code, but could You send me your improvements, please ?





Code compiled for Pentium processor.





The program uses freeware components from "Delphi Super Page" by Robert Mark Czerwinski :


1) Label3dBorder version 1.0 - 32 bit Copyright (C) April 22, 1997 Steen Hjelmstrand stone@image.dk (http://www.image.dk/~stone/delphi/).


2)TLabel3D e TButton3D dal file 3delem.zip di vit@koenig.ru (Russia,Kaliningrad)


3) TRotateLabel version 1.0 Joerg Lingner (jlingner@t-online.de)








FREEWARE


========


  Using of this application is free and at YOUR OWN RISK.


  It is distributed as freeware, and it may be redistributed as such.


  please don't change author name from the program !





Platform:


=========


Delphi2 (the interface).





P.S. I'm very sorry for my bad English but I usually only have to read , not to write.


 If anyone would rework this text in a more intelligible form I would be very happy to use the 'reworked version'.





