
Subject: Re: Looking for tetrahedra. Searching sorted lists.
Posted by Richard French on Tue, 16 Aug 2005 03:09:45 GMT
View Forum Message <> Reply to Message

Could you supply a sample of the input array? Even 100 lines would help!
Ideally, we'd be able to run your routine with the test data and get the
same answer you do.
Thanks,
Dick French

>  
>  Here is the code:
>  
>   ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;
>  ;
>  ; NAME:
>  ;  TETRAHEDRA
>  ;
>  ; WARNING:
>  ;  Input must be sorted and each entry unique! See below.
>  ;+
>  ; PURPOSE:
>  ;  Calculates all possible tetrahedra formed by nearest neighbours.
>  ;  Tetrahedra are defined as quadruplets (obviously) of mutually
>  ;  nearest-neighbour particles.
>  ;-
>  ; INPUT:
>  ;  Uses the output of urstrtri.pro which is formated as follows:
>  ;  [id0, id1, zero, timestamp]  (with id0 < id1). Each line is unique!
>  ;
>  ; PARAMS:
>  ;  VERBOSE: Set /verbose to print out usefull information during
>  ;  execution.
>  ;  CHRONO: Set /chrono to print out duration of calculations in
>  seconds.
>  ;  DEBUG:  Set /debug to only run the function on the first time stamp
>  ;  and the first reference particle. You can then manually check that
>  ;  *all* triangles were found.
>  ;
>  ; OUTPUT:
>  ;  Outputs an array with one line per tetrahedron formatted as
>  ;  follows:
>  ;    [id0, id1, id2, id3, timestamp]
>  ;  The list is sorted in ascending id order along both dimensions.
>  ;  Outputs [-1,-1,-1,-1] if no tetrahedra are found.
>  ;
>  ; EXAMPLE:
>  ;  To get all tetrahedra formed by particles in 'tri' and store the
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>  ;  output in 'a' while printing out some information about what's
>  ;  going on and while timing the execution type:
>  ;    a = tetrahedra(tri, /verbose, /chrono)
>  ;
>  ; HISTORY:
>  ;  7-26-04 Written by Gianguido Cianci
>  ;  7-28-04 Gianguido Cianci
>  ;          - changed how the list of tetrahedra is created and
>  ;            updated.
>  ;          - added chrono option to measure times of execution.
>  ;
>   ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;
>  
>  FUNCTION tetrahedra, tri, verbose=verbose, debug=debug, $
>  chrono=chrono, countbonds=countbonds
>  
>  Compile_Opt IDL2
>  
>  ;;initialise timer
>  IF keyword_set(chrono) THEN BEGIN
>     t0=systime(/seconds)
>     currentt=t0
>  ENDIF
>  
>  ;find list of unique time stamps in tri
>  ut=uniq(tri[3,*])
>  utimes=tri[3,ut]
>  tmax=n_elements(ut[*])
>  
>  IF keyword_set(debug) THEN tmax = 1
>  
>  ;;initialise tetrahedra list and tetrahedra counters
>  a = intarr(5,50000L*tmax)
>  row = 0L
>  old_row = row
>  
>  ;loop over time stamps
>  FOR tstampi = 0,tmax-1 DO BEGIN
>  
>     tstamp=utimes[tstampi]
>     IF keyword_set(verbose) THEN $
>     message, /inf,' Doing time stamp
>  '+strcompress(tstampi+1)+'/'+strcompress(tmax)
>  
>     ;;get all neighbours at t = tstamp
>     wt = where(tri[3,*] EQ tstamp)
>     trt = tri[*,wt]
>  
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>     ;; get index id -> tri row
>     trindex=i2p(trt, /track)
>     ;;find list of particles with at least one neighbour
>     u = uniq(trt[0,*])
>     npart = n_elements(u)
>     refid = trt[0,u]
>  
>     ;;debug using first particle with neighbours
>     IF keyword_set(debug) THEN npart = 1
>  
>  
>     ;;loop over particles with neighbours
>     FOR i1 = 0,npart-1 DO BEGIN
>  
>        IF (keyword_set(verbose)) THEN BEGIN
>           IF ((i1 MOD 500) EQ 0) THEN $
>           message, /inf, '    Doing particle '+strcompress(i1+1) +' /'+
>  $
>                    strcompress(npart)
>        ENDIF
>  
>        ;;chose a particle
>        p1 = refid[i1]
>  
>        ;;get its neighbours with id# > p1
>        n1 = idneighbors(p1,trt, /gr)
>        ;;;message, /inf, 'n1'+string(p1) & message, /inf, n1 ;debugging
>  stuff
>        nneighbour = n_elements(n1)
>        ;;if the ref particle has at least 3 neighbours then continue
>        IF (nneighbour GT 2) THEN BEGIN
>  
>           ;;loop over neighbours of p1
>           FOR i2 = 0,nneighbour-1 DO BEGIN
>  
>              ;;chose a neighbour of p1
>              p2 = n1[i2]
>  
>              ;;find its neighbours with id# > p2
>              n2 = idneighbors(p2, trt, /gr)
>              ;;;message, /inf, 'n2'+string(p2) & message, /inf, n2
>  ;debugging stuff
>  
>              ;;if second particle has at least 2 neighbours then
>  continue
>              IF (n_elements(n2) GT 1) THEN BEGIN
>                 ;;concatentate lists of neighbours and sort them
>                 n3 = [n1,n2]
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>                 n3 = n3[sort(n3)]
>  
>                 ;;find id#'s that appear twice (i.e. look for triangles)
>                 u = uniq(n3)
>                 su = shift(u,1)
>                 du = u-su
>                 w = where(du[*] EQ 2)
>  
>                 ;;if p1 and p2 form at least one triangle
>                 IF (w[0] NE -1) THEN BEGIN
>                    jmax=n_elements(w)-1
>  
>  
>                    ;;loop over triangles p1 p2 p3
>                    FOR j = 0,jmax DO BEGIN
>  
>                       ;;third particle in triangle p1 p2 p3
>                       p3 = n3[u[w[j]]]
>  
>                       ;;it's neighbours with id# > p3
>                       n4 = idneighbors(p3, trt, /gr)
>  
>                       ;;concatenate lists of neighbours and sort
>                       n5 = [n1,n2,n4]
>                       n5 = n5[sort(n5)]
>  
>                       ;;find id#'s that appear thrice (i.e. look for
>  tetrahedra)
>                       uu = uniq(n5)
>                       suu = shift(uu,1)
>                       duu = uu-suu
>                       ww = where(duu[*] EQ 3)
>  
>                       ;;loop over tetrahedra
>                       IF (ww[0] NE -1) THEN BEGIN
>  
>                          kmax = n_elements(ww)-1
>                          FOR k = 0,kmax DO BEGIN
>  
>                             ;;fourth particle in tetrahedron p1 p2 p3 p4
>                             p4 = n5[uu[ww[k]]]
>  
>                             ;;update list of tetrahedra
>                             temp = [p1,p2,p3,p4,tstamp]
>                             a[0,row] = temp
>                             row = row + 1
>  
>                             ;; Using third col of tri to keep count
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>                             ;; nearest neighbour pair usage
>                             IF (keyword_set(countbonds) ) THEN BEGIN
>                                tri[2,wt[trindex[p1,p2]]]++
>  
>                                tri[2,wt[trindex[p1,p3]]]++
>  
>                                tri[2,wt[trindex[p1,p4]]]++
>  
>                                tri[2,wt[trindex[p2,p3]]]++
>  
>                                tri[2,wt[trindex[p2,p4]]]++
>  
>                                tri[2,wt[trindex[p3,p4]]]++
>  
>  
>                             ENDIF ;END loop to count tetrahedral bonds
>                          ENDFOR   ;END loop over tetrahedra p1 p2 p3 p4
>                       ENDIF       ;END if p1, p2 and p3 form at least
>  one tetrahedron
>                    ENDFOR         ;END loop over triangles p1 p2 p3
>                 ENDIF             ;END if p1 and p2 form at least one
>  triangle
>              ENDIF                ;END if second particle has at least 2
>  neighbours
>           ENDFOR                  ;END loop over neighbours of p1
>        ENDIF                      ;END if the ref particle has at least
>  3 neighbours
>     ENDFOR                        ;END loop over particles with
>  neighbours
>  
>     ;;Print info after each stack is analyzed.
>     IF keyword_set(chrono) THEN BEGIN
>        dt=ceil(systime(/seconds)-currentt)
>        message, /inf, strcompress(dt)+ ' seconds elapsed for this
>  stack.'
>        currentt=systime(/seconds)
>        message, /inf, strcompress(ceil(currentt-t0))+ $
>                 ' seconds elapsed since the beginning of analysis.'
>     ENDIF
>     message, /inf, strcompress(row-old_row)+' tetrahedra found in this
>  stack.'
>     message, /inf, strcompress(row)+' tetrahedra found overall, this
>  far.'
>     message, /inf, ' --'
>     old_row = row
>  ENDFOR                          ;END loop over time stamps
>  
>  
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>  ;count tetrahedra
>  ntetrahedra = row
>  
>  
>  message, /inf, ' --'
>  message, /inf, 'Found '+strcompress(ntetrahedra)+ ' tetrahedra.'
>  
>  IF keyword_set(chrono) THEN BEGIN
>     t0=ceil(systime(/seconds)-t0)
>     message, /inf, 'Time taken: ' +strcompress(t0)+ ' seconds.'
>  ENDIF
>  
>  ;if no tetrahedron are found return [-1,-1,-1,-1,-1]
>  IF (ntetrahedra EQ 0) THEN BEGIN
>     a = [-1, -1, -1, -1, -1]
>     return, a
>  ENDIF
>  
>  return, a[*,0:ntetrahedra-1]
>  
>  END;; End of tetrahedra()
> 
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