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This year's Skadron Prize competition is a tug of war contest between two computer subprograms submitted by the contestants.  Two contestants' programs will take turns "pulling" by moving the centerline marker an amount determined by the submitted subprograms.  A double round-robin style tournament will be used to determine the grand champion.  Each contestant will play each of the other contestants twice, so that all players have the chance to move first once against each opponent.  A win scores 1 point, a loss scores 0 point.  The contestant with the highest score at the end of the tournament wins the championship.  In case of a tie, there will be one tiebreaker with a smaller energy allocation.

The challenge:  Write a FORTRAN subroutine tug_name(step,face,x,energy,nxp,xp), where 'name' is your chosen competition name.  Here are the definitions of the parameters:

	Parameter
	Type
	Definition

	step
	real
	(output) step size for the proposed movement in your direction

	face
	integer
	(input) direction of the pull (+1 for right, –1 for left)

	x
	real
	(input) current position of the center of the rope (initially x = 0)

	energy
	real
	(input) the 'energy' you have expended so far

	nxp
	integer
	(input) the number of moves both players have made so far

	xp
	real
	(input) array, x(1), …, x(nxp), record the moves played


Step is the only output parameter, which should output the increment you want to 'pull' the rope in your direction.  Energy consumption at each step is related to the current step you will take Dx, the last step you have taken Dxlast, and the last step the opponent has taken Dylast through the following formula energy=S{(Dx)2+10/[1+(Dx)2]+10/[1+(Dx-Dxlast)2]+10/[1+(Dx-Dylast)2]}  The coordinate after your current move is linked to the last coordinate via xcurrent = xlast + face ( Dx.  Each player is limited to an energy of 2000 units, and, when this allocation is used up, that player will lose.  The goal is to move the rope center to |x| = 100, so one way to win the game for the player who takes the first move is to reach x≥100 first or for the player who moves second to achieve x≤–100.  

Prize money
$300 ($200 for the winning team/individual, $100 for the second best team/individual).

Eligibility

Any ISU Physics major.

Deadline

12 noon, April 6, 2007. The winning entries will be determined and announced during the departmental award banquet April 17, 2007.

Questions

You may download a copy of the monitoring program to test your own entry.  Your Fortran code for the 2007 Skadron Prize competition should be submitted to Dr. Q. Su at qcsu@phy.ilstu.edu
      PROGRAM TUG

C The Tug of War Championship (2007 Skadron Prize)

C Pairs of competitors will use submitted programs 

C to move the centerline marker to his/her endline

C within the allocated total strength level. 

C The master program monitors the game.

C March,6,2007

C Compile this program with: F95 TUG.F on meitner.phy.ilstu.edu

      REAL LT1,LT2,X,DX1,DX2,XG

      REAL LMAX,XPLAYED(400 000)

      REAL DX1P,DX2P

      INTEGER FACE,NAME(2),NXPLAYED

      INTEGER FACEIN,NXPLAYEDIN,J

      REAL    XIN,STEP1,STEP2

      REAL    LT1IN,LT2IN,XPLAYEDIN(400 000)

      LMAX = 2000.  ! total energy limit

      XG   = 100.   ! endline distance from center

      LT1  = 0.     ; LT2      = 0.   

      X    = 0.     ; NXPLAYED = 0

      DX1P = 0.     ; DX2P     = 0.

      NAME(1)=1   ! give the first player a number     

      NAME(2)=2   ! to identify during the game

      DO

         FACE=1

         FACEIN=FACE;XIN=X;LT1IN=LT1;NXPLAYEDIN=NXPLAYED

         DO J=1,NXPLAYED

            XPLAYEDIN(J)=XPLAYED(J)

         ENDDO 

         CALL TUG_JOHN(STEP1,FACEIN,XIN,LT1IN,NXPLAYEDIN,XPLAYEDIN) ! goes first

         DX1=STEP1

         X  =X+DX1

         NXPLAYED=NXPLAYED+1

         XPLAYED(NXPLAYED)=X

         LT1=LT1+DX1**2+10./(1.+DX1**2)

         LT1=LT1+10./(1.+(DX1-DX1P)**2)

         LT1=LT1+10./(1.+(DX1-DX2P)**2)

         IF(X.GE.XG .AND. LT1 .LE.LMAX) THEN

             WRITE(*,*)'VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV'

             WRITE(*,*)'X,E1,E2',NXPLAYED,X,LT1,LT2           

             WRITE(*,*)'Player (',NAME(1),') WON!'

             GOTO 5

         ELSEIF(LT1.GT.LMAX) THEN

             WRITE(*,*)'VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV'

             WRITE(*,*)'X,E1,E2',NXPLAYED,X,LT1,LT2           

             WRITE(*,*)'Player (',NAME(1),') limit reached.' 

             WRITE(*,*)'Player (',NAME(2),') WON!'

             GOTO 5

         ENDIF

         DX1P=DX1

      WRITE(*,*)'X,E1,E2',NXPLAYED,X,LT1,LT2,'plyr(',NAME(1),') moved'

         FACE=-1

         FACEIN=FACE;XIN=X;LT2IN=LT2;NXPLAYEDIN=NXPLAYED

         DO J=1,NXPLAYED

            XPLAYEDIN(J)=XPLAYED(J)

         ENDDO 

         CALL TUG_SUSAN(STEP2,FACEIN,XIN,LT2IN,NXPLAYEDIN,XPLAYEDIN) 

         DX2=STEP2

         X  =X-DX2

         NXPLAYED=NXPLAYED+1

         XPLAYED(NXPLAYED)=X

         LT2=LT2+DX2**2+10./(1.+DX2**2)

         LT2=LT2+10./(1.+(DX2-DX2P)**2)

         LT2=LT2+10./(1.+(DX2-DX1P)**2)

         IF(X.LE.-XG .AND. LT2 .LE.LMAX) THEN

             WRITE(*,*)'VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV'

             WRITE(*,*)'X,E1,E2',NXPLAYED,X,LT1,LT2           

             WRITE(*,*)'Player (',NAME(2),') WON!'

             GOTO 5

         ELSEIF (LT2.GT.LMAX) THEN

             WRITE(*,*)'VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV'

             WRITE(*,*)'X,E1,E2',NXPLAYED,X,LT1,LT2           

             WRITE(*,*)'Player (',NAME(2),') limit reached.' 

             WRITE(*,*)'Player (',NAME(1),') WON!'

             GOTO 5

         ENDIF

         DX2P=DX2

      WRITE(*,*)'X,E1,E2',NXPLAYED,X,LT1,LT2,'plyr(',NAME(2),') moved'

         WRITE(*,*)'................................'

      ENDDO

 5    CONTINUE

      WRITE(*,*)'Player (',NAME(1),') started.'

      WRITE(*,*)'The end. Thanks for playing.'

      END

      SUBROUTINE TUG_JOHN(STEP1,FACE,X,LT1,NXPLAYED,XPLAYED)

C sample submission #1, by John

      INTEGER FACE,NXPLAYED

      REAL STEP1,X,LT1,XPLAYED(NXPLAYED)      

           STEP1=0.2 

      RETURN

      END

      SUBROUTINE TUG_SUSAN(STEP2,FACE,X,LT2,NXPLAYED,XPLAYED)

C sample submission #2, by Susan

      INTEGER FACE,NXPLAYED

      REAL STEP2,X,LT2,XPLAYED(NXPLAYED)

           STEP2=0.1

      RETURN

      END
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player 1 starts



      x = 0 















player 2 wins



 x < –100 












