Section H : Sorting Proceduresin PL/I
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H.1 LINEAR SELECTION

LINSEL: PROCEDURE(TOSORT,SORTED,NUMBER);
DECLARE
TOSORT () FI XED BINARY(1S,0),
SCRTED(t) FIXED BINARY(15,0),
NUVBER Fl XED BINARY (15,0),
SOURCE FI XED BINARY(15,0),
| FI XED BINARY(1S,0),
J FIXED BINARY(1S,Q),
LON FI XED BINARY(15,0);
GRON DO J=L TO NIMBER BY 1;
LOW=TOSORT(1);
SOURCE=1;
SELECT: DO 1=2 T0-NUMBER BY 1;
| F LOW>TOSORT(I) THEN DO
LOW=TOSORT(I);
SOURCE=I;
WD;
ELSE END SELECT;
PLACE: SORTED{J)=LOW;
TOSORT{SOURCE)=99;
END GROW
END LINSEL
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H.2 BASIC EXCHANGE

BASICEXC: PROCEDURE( TOSORT, NUMBER ) ;
DECLARE
TOSORT (%} FIXED BINARY(1G,0),
_ NUMBER FIXED BINARY(15,0),

N ' EXCOUNT FIXED BINARY(1S,0),
ADJUST FIXED BINARY(1S,0),
ELIMIT FIXED BINARY(15,0),
OLIMIT FIXED BINARY(1S,0),
ODDEVE FIXED BINARY (15,0},
LIMIT FIXED BINARY(15,0),
TEMP FIXED BINARY(1S,0),
PASSW FIXED BINARY(1,0),

1 FIXED BINRRY(1S,0),
ADJUST=C*TRUNC (NUMBER/2) ;
IF ADJUST<NUMBER THEK DO;
ELIMIT=ADJUST; -
OLIMIT=ADJUST—1"

END;
ELSE DO;
ELIKIT=NUMBER—2:
OLIMIT=NUMBER—1;
END;
- ODD: PASSW=1;
LIMIT=OLIMIT;
ODDEVE=1;
PASS: EXCOUNT=0;
DO I=Q0DDEVE TC LIMIT BY 2;
IF TOSORT(I)>TOSORT(I+1) THEN DO;
TEMP=TOSORT(I);
TOSORT (1)=TOSORT(I+1);
TOSORT ( I+1)=TEMP;
EXCOUNT=1;
END;
_END;
IF EXCOUNT=0 THEN GO TO EXIT:
IF PASSW=1 THEN DO;
PASSW=0;
ODDEVE=2;
LIMIT=ELIMIT;
GO TO PASS;
END;
ELSE GO TC 0DD;
EXIT: END BASICEXC:
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H.3 .

H.4

STANDARD EXCHANGE

STEXCH : PROCEDURE (TOSORT, NUMBER) ;
DECLARE
TOSORT (%) FIXED BINARY(1S,0),
NOUMBER FIXED BINARY(1S,0),
EXCOUNT FIXED BINARY(1S,0),
TEMP FIXED BINARY(1S,0),
I FIXED BINARY(1S,0),
PASS: EXCOUNT=0;
PASSLOOP: DO I=1 TO NUMBER—1 BY 1;
IF TOSORT(I)>TOSORT(I+1} THEN DO;
TEMP=TOSORT(I); .
TOSORT({ I")=TOSORT(I+1);
TOSORT{I+L)=TEMP;
EXCOUNT=1;
END;
END PASSLOOP;
IF EXCOUNT=0 THEN GO TO EXIT;
GO TO PASS;
EXIT: END STEXCH;

SIMPLE INSERTION

SIMSERT: PROCEDURE (TOSORT,NEW);
DECLARE

TOSORT(x) FIXED BINARY(1S,0),
NEW FIXED BINARY(1S,0},

I FIXED BINARY(1S,0),

J FIXED BINARY(1S,D),

DO I=L TO LENGTH BY 1:

IP NEW<=TOSORT(I) THEN DO;

. DC. J=LENGTH TO I BY —1;

TOSORT (J+1)=TOSORT(J) ;
END;

GO TO SETIN:

END;

END:

SETIN: TOSORT(I)=NEW;
END SINSERT;

END FEED;

‘341



342

H.5

H.6

SIMPLE SIFTING (SHUTTLESORT)

SHUTTLESORT: PROCEDURE (TOSORT,NUMBER);

/% PUBLISHED IK ALGOL AS ALGORITHM 175, COMMUNICATIONS OF ACHM,
VOL &, NO b, P 312 */

DECLARE

TOSORT (*) FIXED BINARY(15,0),

NUMBER FIXED BINARY(15,0),

TEMP FIXED BINARY(15,0),

I FIXED BINARY(1S,0),

J FIXED BINARY(1S,0);

PASS: DO I=L TO NUMBER-L by 1;

EXCH: DO J=I TO I BY —%;

IF TOSORT(J)<=TOSORT(J+L) THEN GO TO EXIT;

TEMP=TOSORT(J};

TOSORT (J }=TOSORT (J+1)

TOSORT (J+1)=TEMP;

END EXCH;

EXIT: END PASS;

END SHUTTLESORT;

SHELLSORT

BSHELLSORT : PROCEDURE (TOSORT , NUMBER } ;
/% ALGORITHM 201, SHELLSORT, PUBLISHED IN ALGOL PUBLICATION
LANGUAGE, COMMUNICATIONS OF ACM, VOL b, NO. A, AUGUST 1963 %

DECLARE

TOSORT (%) FIXED BINARY (31,0),

DISTANCE FIXED BINARY (31,0},

LIMIT FIXED BINARY (31,0),

TEMP FIXED BINARY (31,0),

I FIXED BINARY (31,0),

J FIZED BIRARY (31,Q),

LOGNMBR FIXED BINARY (31,0},

NUMBER FIXED BINARY (31,0),

LOGNMBR=LOGZ (NUMBER) ;

DISTANCE=2#+LOGNMBR-1; . -
DIST: DO WHILE (DISTANCE>();

LINIT=NUMBER-DISTAKCE;

SETS: DO J=1 TO LIMIT BY 1;

ELTS: DO I=J TO 1 by ~DISTANCE;

TP TOSORT(I+DISTANCE)>'TOSORT(I) THEN GO TO OUT;
TEMP=TOSORT(I};

TOSORT (I )=TOSORT ( I+DISTANCE) ;

TOSORT ( I+DISTANCE)=TEMP;

END ELTS;

OUT: END SETS;

DISTANCE=DISTANCE/2:

END DIST; CS 316
END BSHELLSORT :
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H7 TREESORT

TREESORT3: PROCEDURE(TOSORT,NUMBER);
/% ALGORTTHM 245, PUBLISHED IN COMMUNICATIONS aCM, VOL 7, NO
B 0L =/
DECLARE
TCSORT (%) FIXED ETHAHY {31,0%,
ANCESTOR FIXEC BINARY (31,0,
TENP FIXED BIN&RY (3L,0),
I PLXED BINARY (31,0},
LIMRODE FIXED BINARY (31,0),
FATHER FIXED BINARY (31,3),
NUMBER FiXED BINARY (31,0),

DO I=TRUNC (NUMBER/2) TO 2 BY —1;
CALL UPTREE;
ERD;

gl i

50 LIMNODE=NUMBER TO 2 B¥ —1;
CALL UPTREE:

TENP=TOSORT (1} ;

TOSORT (1) =TOSORT ( LIMNCDE) ;
TOSORY { L ESNODE ) =TENP ;

END:

UPTRER: PROCEDURE;

ANCESTOR=T;

TEME=TOSORT (ANCESTOR};

INIOOP . TATHERTZ%ANCESTOR;

1F FATHER-LIMNODE TEEW GO TC SETIN;

1¥ PATHLR=LIMNCDE THEY GO TO TEMPIEST;
1F TOSORT(FATHER+1)>TCSORT(FATHEL} THEN FATHER= :PATHEE+1;
TEMPTEST : IF TOSORT{FATHEM}>TENMP THEN DO

TOSORT { ANCESTOR ) TIOSORY{ FRTHER)
ANCESTGE=FATHER;

GO T INLOOF;

END;
SETTN: TOSORT(ARCESTOR)=TEE?;
END UPTREL; .
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H8 QUICKERSORT

QUICKERSORT: PROCEDURE(TOSORT, NUMBER ) :
/* ALGORITHY 271, COMMUNICATIONS ACM, VOL &, NO 11, p 664 A
DECLARE

TOSORT (*) FIXED BINARY (31),

NUMBER FIXED BINARY (31,0},

ORIGIN FIXED BINARY (31,Q),

LOWLIM FIXED BINARY (31,0),

HIGHLIM FIXED BINARY (31,B),

PARTIND FIXED BINARY (31,0),

PIVOT FIXED BINARY (31,0),

TEMP FIXED BINARY (31,0),

EXCH FIXED BINARY (31,0);

LIMIT=20;

SORT: BEGIN;

DECLARE

PARTTABLOW(LINIT) FIZXED BINRRY (31,0),
PARTTABHIGH(LIMIT) FIXED BINARY (31,0);

ORIGIN=1;
PARTIND=1;

TESTSIZE: IF NUMBER-ORIGIN-1 THEN DO;
PIVOT=TRUNC ((NUMBER+ORIGIN)/2);
TEMP=TOSORT(PIVOT); - °

TOSORT (PIVOT ) =TOSORT(ORIGIN);
HIGHLIM=NUMBER;

FINDHIGH: DO LOWLIM=ORIGIN+L TO HIGHLIM BY 1;
IF TOSORT(LOWLIM)>TEMP THEN DO;

FINDLOW: DO HIGHLIM=HIGHLIM TO LOWLIM BY —;
IF TOSORT(HIGHLIM)<TEMP THEN DO;

EXCH=TOSORT (LOWLIM) ;
TOSORT(LOWLIM)=TOSORT( HIGHLIM )

TOSORT (HIGHLIM)=EXCH;

HIGHLIM=HIGHLIM-1;

GO TO ENDHIGH:

END;

END FINDLOW;

HIGHLIM=LOWLIN-1;

GO TO LIMSMET;

ERD;

ENDHIGH: END FIRDHIGH;
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LIMSMET: TCSORT(ORIGIN)=TOSORT(HIGHLIM);
TOSORT (HIGHLTM)=TEMP,

IF 2*HIGHLIM>ORIGIN+NUMBER THEN DO;
PARTTABLON (PARTIND)=ORIGIN;
PARTTABHIGH (PARTIND ) =HIGHLIM—L;
ORIGIN=HIGHLIM+L;

END;

ELSE DO;

PARTTABLOW (PARTIND )=HIGHLIM+1; ,
PARTTABHIGH (PARTIND ) =NUMBER; ‘
NUMBER=HIGHLIM—L;

END;

PARTIND=PARTIND+L;

GO TO TESTSIZE,

END:

IF ORIGIN=NUMBER THEN GO TO SETPART;

IF TOSORT(ORIGIN)>TOSORT(NUMBER) THEN DO;
EXCR=TOGSORT(ORIGIN)

TOSORT (ORIGIN)=TOSORT{NUMBER);
TOSGRT { NUMBER ) =EXCH ;

END;

SETPART: PARTIND=PARTIND—L;

IF PARTIND=0 THEN DO;

ORIGIN=PARTTABLOW (PARTIND);
NUMBER=PARTTABHIGH (PARTIND};

GO TO TESTSIZE;

END;

END SORT;

END QUICKERSCRT,;
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Hgs SINGSORT

SINGSORT: PRUCEDURE(TOSORT,NUMBER)
/* ALGORITHM 347, COMMONICATIONS OF ACM, VOL 12, MO 3, P 185 %/
DECLARE

TOSORT (%) FIXED BINARY (31,0,

PIVOT FIXED BINARY (31,01},

TEMPZ FIXED LINARY (31,3},

LIMDEY FIXED BINARY (31,0),

INTTIAL FIXED BINARY (31,03,

HEDIAN FIXED BINARY (31,0},

BOTIND FIXED BINARY (73,0},

TOPIND FIXED BINARY (31,03,

LIMITS FIXED BINARY (31,00),

I FIXED BINARY (31,0),

NUMEER FIXED BINARY (31,0),

PARTOP FIXED BINARY (31,0) INITIAL (1};

LINITS=20;

SORT: BEGIN;

DECLARE :
TOPS (LIMITS) FIXED BINARY (31,8),
BOTTOMS(LIMITS) FIXED BINARY (3%,0:,

LIMDEX=1;
INITIAL=PARTOP;
GO TO SINKTEST;

 SPLIT: MEDIAN=TRUNCPARTOP+NUMBER)/7}:
PIVOT=TOSORT(MEDTAN) ;
TOPIWD=PARTGP;
BOTIND=NUMBER;
IF TOSCRT({PARTOP)>PIVOT THEK UO;
TOSORT (MEDIAN ) =FOSOKT( PARTCF) ;
TOSORT (PARTOP ) =PIVOT-
PIVOT=TOSORT ( MEDTAR) ;
END;
TF TOSORT(NUMBER )<PIYOT THEN TO:
TOSORT (MEDTAN ) “TOSORT{ NUMBER ) ;
TOSORT { NUMBER } =PIVOT; '
FIVOT=TOSORT (NSDIAN) ;
IF TOSORT({PARTOP}>PIVOT THEN DO;
TOSGRT (MEDIAN )=TOSORT(PARTOP) |
TOSORT ( PARTGP }=PIVOT:
PIVOT=TOSORT (MEDIAN)
END:
END;
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FINDSMALL: BOTIND=BOTIND—);
¥ TOSORT {BOTINDY>PIVOT THEN GO TO FINDSMALL;
TEMPZ=TOSORT (BOTIKD};
FINDPLARGE: TOPIND=TOPIND+L;
IF TOSORT(TOPIRD)<PIVOT THEN GO TO FINDLARGE;
IF TCPIND<=BOTIND THEN DO;
TOSORT ( BOTIND Y =TOSORT ( TOPIXD);
TOSORT (TOPIMD ) =TEMPZ,
GO TO FINDSMALL;
END;
17 BOTIRD-PARTOP<~NUMBER-TOPIND THEN DO;
TOPS { LIMDEX ) =PARTOP;
BOTTOMS ( LIMDEY }=BOTIND;
PLRTOR=TOPIND;
EXD:
ELSE LO;
TOPS ( LIMDEX ) =TOPIND;
BOTTOMS (LIMDEX ;=KUMBER;
NIMBER=BOTIND;
END;
LIMDEX=LIMDEX+L;
SINKTEST: TF NUMBER-PARTOP~>10 THEN GO TO SPLIT;
IF INITIAL=PARTOP THEN DG,
IF¥ PARTOP<NUNBER THEN GO TC SPLIT;
END;
‘D0 T=PARTOB+1 T0 HUMBER BY 1;
PIVOT=TOSCGRT (1)} ;
. TOFIND=I-1:
TF TOSORT (TOPIND)>PIVOT THEW DC;
SINK: TOSORT{TOPIND+L)=TOSORT(TOPIND};
TOPIND=TORPTIND-1;
iF TOSORT(TOPIND )>PIVOT THEK GO TO SIRK;
TOSORT({TOPIND+L)=PIVOT;
ERD:
i
LIMDEY{=LIMDEX-L;
IF T.IMDEX>=1 THEN DO,
PARTOP=TOPS{LIMDEX); _ |
NOMBER=BOTTONS (LIMDEX };
GO TOQ SINKTEST,
END;
ENDY SORT;

END STNGSORT;
END FEED;
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H.10 STRINGSORT

STRINGSORT: PROCEDURE(TOSORT,NUMBER);

/* RLGORITHM 207, COMMUNICATIONS ACM, VOL S, NO 10, P 215 %/
DECLARE )

TOSORT (=) FIXED BINARY (31,0),

NUMBER FIXED BINARY (31,0),

SORT: BEGIN;

DECLARE

WORK(Z+NUMBER) FIXED:BINARY (31,0),
TOPST FIXED BINARY (31,0),
BOTST FIXED BINARY (31,0),
LIMITS (2) FIXED BINARY (3.,0y,
ADVANCE FIXED BINARY (31,0),
NEXT FIXED BINARY (31,0),

LAST FIXED BINARY (31,0),

K FIXED BINARY (31,0),

PASSW FIXED BINARY (1,0),
EXTEND LABEL;

INITIAL: DO I=1 TO NUMBER BY 1;
WORK(I)=TOSORT(I);

END INITIAL;
- ODDPASS: TOPST=1;

BOTST=NUMBER;
LIMITS(L)=NUMBER+1;

LIMITS (2)=2+NUMBER;

K=1;

ADVANCE=1:

PASSH=];

FIRSTST: EXTEND=NONDOWN;
NEXT=LIMITS (K);

IF WORK(TOPST)>=HORK(BOTST) THEN GO TO BOTTOM;
ELSE GO TO TOP;

TCP: WORK(NEXT)=WORK(TOPST);
TOPST=TOPST+1;

GO TO NEWNEXT;

BOTTOM: WORK(NEXT)=WORK(BOTST);
BOTST=BOTST—L;
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NEWNEXT: LAST=NEXT;

NEXT=NEXT+ADVANCE;

IF BOTST>=TOPST THEN GO TO EXTEND;

IF PASSW=0 THEN IF FEXT=NUMBER+l THEN GO TO EXIT;
ELSE GO TO ODDPASS;

ELSE IF NEXT=c«NUMBER+1 THEN GO TO EXIT;
ELSE GO TO EVENPASS;

JDOWN: IF WORK(TOPST)>=WORK(LAST) THEN GO TO TOP;
ELSE GO TO BOTHDOHN;

IDOWN: IF WORK(BOTST)>=WORK(LAST) THEN GO TO BOTTOM;
ELSE GO TO BOTHDOWN;

NONDOWN: IF WORK(TOPST)>=WORK(LAST) THEN
IF WORK(BOTST)>=WORK(LAST) THEN

IF WORK(BOTST)>=WORK(TOPST) THEN GO TO TOP;
ELSE GO TO BOTTOM;

ELSE DO;

EXTEND=JDOWN;

GO TO TOP,

ERD;

ELSE DO;

EXTEND=IDOWN;

GO TO IDOWN;

END;

BOTHDOWN :

LIMITS (K)=HEXT;"

IF K=1 THER K=2;

ELSE K=1;

ADVANCE= -ADVANCE;

GO TO FIRSTST;

EVENPASS: TOPST=NUMBER+L;
BOTST=%NUMBER;

LIMITS(1)=1;

LIMITS (2)=NUMBER;

RDVRNCE=1;

K=1;

PASSW=0;

GO TO FIRSTST,

EXIT: DO I=1 TO NUMBER BY 1,
TOSORT (I )=WORK(LIMITS (L) —L+I1};

END;

END SORT;

ERD STRINGSORT;
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H.11

0

DIGIT COUNTING (MATHSORTY)

RMATHSORT: PROCEDURE{TCSORT,SORTED, NUMBER, RANGE) ;

/% BLGORTTHM 23 PUBLISHED IN CACM, VOL 3, NO 11, NOV, 190,

THIS VERSTON DERIVED FROM MODIFICATION OF RAKSHAW. CACM VOL 4 WO
S, MAY 1961, CODING HERE ASSUMES XEY DEVELOPMENT FUNCTION TO BE
NULL. THAT 1S, KEYS PRESENTED IN TOSORT CAN BE USED DIRECTLY &5
THEY FALL WITHIN RANGE. %/

DECLARE

TOSORT(*) FIXED BINARY (15,01,

SORTED (*) FIXED BINARY (1S,U),

NUMBER FIXED BINARY (15,0),

RANGE FIXED BINARY (15,0),

I FIXED BINARY (15,0),.

«J FIXED BINARY (15,0},

K FIXED BINARY (15,0},

SORT: BEGIN;

DECLARE

TOTALS (RANGE) FIXED BINARY INIZIAL (RANGE)D);

COUNT: DO I=1 to NUMBER BY 1:

TOTALS (TOSORT( 1) }=TOTALS (TOSORT{I) )+1:

END COUNT;

/% COUNT DEVELOPS IN TOSORT THE NUMBER OF OCCURREKCES OF ALL KEYS
IN TOSORT =/

CUMULATE: DO J=RANGE-1 TO 1 BY —3;

TOTALS (J}=TOTALS {J } *TOTALS (:1+%) ;~

END CUMULATE: ,

/% CUMULATE DEVELOPS THE DESCENDING CUMULATIVE COUHT

OF KEYS IN TOSORT GREATER THAN J %/

PLACE: DO X=1 TC NUMBER BY i:

SORTED (NUMBER+1~TOTRLS (TOSORT (K) ) ) =TOSORT (X} ;

TOTALS (TOSORT (K} )=TOTALS (TOSORT (K ) )—L;

END PLACE;

END SORT;

END RMATHSCRT;
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