CSIS0270Artificial Intelligence,2002—-2003
Assignmentl
DeadlineFeb14,2003,5:00pm.

Thisassignmentontaindothwritten parts(Questiond—-3)andprogrammingart(Questiord).
For the written parts,hand-inyour answergo the assignmenbox (R2). For the programming
part,hand-inthe programghatyou write via the hand-insystemof thedepartment.

1. Search Strategies(20%) (Textbookquestiond.3.)Prove eachof thefollowing statements:
a. Breadth-firssearchis aspecialcaseof uniform-costsearch.

b. Breadth-firstsearchdepth-firstsearchand uniform-costsearchare specialcasef
best-firstsearch.

c. Uniform-costsearchs aspecialcaseof A* search.

2. A* search (20%) “Dry-run” (i.e., usingpaperand pens,ratherthan a computer)the A*
searchalgorithmonthefollowing 8-puzzleproblem. Usenumberof misplacedilesasthe
heuristicandavoid duplicatedstatedy not goingbackto the statewhereyou comefrom.
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3. Dungeon (20%) You areplaying a text modeadwenturegame. In sucha game,you type

commanddike “north”, “south”, “east”, “west”, etc.,to “walk around”a world. After
a while, you find thatyou arein a cave, looking exactly alike. You starttyping random
commands$opingthatyouwill escapdrom it by chance:

You are at a twisty little passage, all alike.
> north

You are at a twisty little passage, all alike.
> north

You are at a twisty little passage, all alike.
> north
You are at
> east
You are at
> west
You are at
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twisty little passage, all alike.
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twisty little passage, all alike.
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twisty little passage, all alike.

After trying thatfor half anhour, youdecidethattoomuchistoomuch. Insteadf continu
ing randomlyyoulook into thegamefilesto seewhatthe“world” lookslike. Youfind that
thecavehas24nodesyith aratherarbitrarystructure.Youalsofind thattheworld is“safe”:
thereisawayto escapdérom ary statein thecave. Sothereshouldbenoproblemescaping,
exceptthatyounolongerknow whereyou are! You areabit regretthatyoutried somary
randommoves,anda bit unhappy thatyou don’t have a time machine.Sinceplayingthe
gameagain from the startwould wastemonthsof efforts,andsinceyour otherfriendswill
alsohave thesameproblem,you decideto seeka sequencef movesthatguarantee® es
capefrom thecave. E.g.,if thecavelookslikethis:



Escaped
from cave W

Then the sequence “ south, south, north, south, south” will definitely escape the cave, no
matter where you were at the beginning. Of course, it would be better if the sequenceis
shorter (there are some in this example cave).

a.  Pose the problem as a state space search problem. (Hint: read section 3.6, sensorless
problem, of the textbook). Clearly describe the statesthat you will use, the successor
function, and the goal, in away that makesit easy to implement.

b. After you try solving the problem with IDS, you find that the search uses up the
memory of your computer and cannot terminate. Suggest aheuristicwhich allowsyou
to apply A* search.

Knight moves (40%) On a5 x 5 chessboard, 24 knights are placed, 12 in black and 12 in
white. They can movein the normal way in which knights move in chess (2 stepsforward
and 1 step side-way, resulting in 8 possible movements). We want a program to find what
isthe shortest sequence of movesthat bring the knightsto afix edstate:
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The program would read a description of the initial location of the knights, in the follow-
ing form:

01011
110 1
01110
01010
00100

Then it should perform searching, and prints out a sequence of location in form (r ow,
col ) specifying the locations of knightsto move (here, row startsfrom top, column starts
from left, and both have values between 0 to 4).

The course web page contains a partial program (parti al . cc), which has a sample
implementation of the state representation (the struct conf i g), how to read the state above
(thefunctionr ead_conf i g), and how to makeamove (usingmake_nove). You may base
your work on that program.

a.  Implement such a program using IDS, avoiding repeated states by not going back to



the previous state.
b. Repeat (a) using BFS, avoiding repeated states by not going to any expanded state.

C. Repeat (a) using bidirectional search (BFSfrom both sides), avoiding repeated states
by not going to any expanded state.

NB: For part (b) and (c), you might end up using a huge amount of memory, especially for
buggy programs. If you do it in a server computer (e.g., virtue) or in Linux, please limit
your virtual memory size to a reasonable value (e.g., by runningulinmt -v 40960)
before testing your program, or the computer will use up its memory and start swapping
memory to disk forever. Also, theinitial state shown above requires 18 stepsto solve, and
will overwhelm many of the simpler search strategies. You probably want to start testing
your program using a much simpler initial state.



