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algorithm QuickSort ( input®, output ) ;

type

BT = dunit [ 7 5 2?7 ; 1 1]
( SuCc, PRE : BT )
INDEX : integer ; VAL

procedure QUICKSORT
( function Order ( BT ; BT )
: boolean; LEFT, RIGHT : BT );
var LWORK, RWORK, KEY : BT ;
function MEAN ( L, R : BT ) : BT ;

: key end ;

var J,K : integer ; W : BT ;
begin
W<~ L; J ( R.INDEX + L.INDEX ) div 2;
while W INDEX <> J do W <~ W.SUC ;
MEAN <- W
end ;
begin

if LEFT. INDEX < RIGHT.INDEX then
begin (¥ size test *
KEY <- MEAN ( LEFT, RIGHT );(* sample *)
MOVEPBT ( TEMPBT1, KEY ) ;
RWORK <~ RIGHT ; LWORK - LEFT ;
repeat
while Order ( TEMPBT1, RWORK ) do
RWORK <- RWORK.PRE ; (* right down¥®)
while Order ( LWORK, TEMPBT1 ) do
LWORK <~ LWORK.SUC ; (* left up ¥)
if LWORK.INDEX <= RWORK.INDEX then
begin
SWAPPBT { LWORK, RWORK ) ;
LWORK <~ LWORK. SUC H
RWORK <- RWORK.PRE
end ;
until { LWORK.INDEX > RWORK.INDEX ) or
NULLBT{ LWORK ) or NULLBT ( RWORK ) ;
if not NULLBT( RWORK ) then  (* next *¥)
QUICKSORT ( Order, LEFT , RWORK )
if not NULLBT( LWORK ) then
QUICKSORT { Order, LWORK, RIGHT )
end
end ;
begin end .
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type
BT = dunit [ 72 5 2?2 3 1 ]
( suc,. PRE : BT )

INDEX : integer ; VAL : key end ;
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input®, output ) ;

const Ubound = 500 ;

type

key = alfa ; key2

integer ; key3 = alfa ;

BT = dunit [ red ; 1..500 ; 1 ]

( SUC, PRE : BT )
INDEX : integer

M Name : key ; TeleN : key2; CityNa : keyé end ;

( name telephone # city name )

var I: integer ;

TOP, LAST, WORKBT, PRE1 : BT ;

PName : key ; Telnum : key2 ; City : key3 ;

Dindex : integer;

function NameRorder ( LOWER, UPPER : BT )
(* descending order on Name *
begin NameRorder := LOWER.Name > UPPER.Name end

¢ boolean ;
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H
function TeleNorder ( LOWER, UPPER :

BT
(* ascending order on TeleN ¥) )
begin TeleNorder := LOWER.TeleN < UPPER.TeleN end

¢ boolean ;

H

function CityNaorder ( LOWER, UPPER :
(* ascending order on CityNa *)
begin
CityNaorder
end ;

BT ) : boolean ;

:= LOWER.CityNa < UPPER.CityNa
RN =288



procedure QUICKSORT

( function Order ( BT ; BT ) : boolean; LEFT, RIGHT : BT );
var LWORK, RWORK, KEY : BT ;

function MEAN ( L, R : BT ) : BT g

var J,K : integer ; W : BT ;

begin
W <-L; J := ( R.INDEX + L.INDEX ) div 2;
while W.INDEX <> J do W <~ W.SUC ; MEAN - W
end ;

begin

if LEFT.INDEX < RIGHT.INDEX then
begin (* size test ¥
KEY <~ MEAN ( LEFT, RIGHT );(* sample *)
MOVEPBT ( TEMPBT1, KEY ) ;
RWORK <~ RIGHT ; LWORK <- LEFT H
repeat
while Order ( TEMPBT1, RWORK ) do
RWORK <~ RWORK.PRE ; (* right down®)
while Order ( LWORK, TEMPBT1 ) do
LWORK <~ LWORK.SUC ; (¥* left up *)
if LWORK.INDEX <= RWORK.INDEX then
begin
SWAPPBT ( LWORK, RWORK ) ; LWORK <~ LWORK.SUC ; RWORK <- RWORK.PRE
end ;
until ( LWORK.INDEX > RWORK.INDEX ) or
NULLBT{ LWORK ) or NULLBT ( RWORK ) ;
if not NULLBT( RWORK ) then QUICKSORT ( Order, LEFT , RWORK ); (¥* next ¥*)
if not NULLBT( LWORK ) then QUICKSORT ( Order, LWORK, RIGHT )
end
end ;

procedure InputData ;
begin
PRE1 <~ NILBT ;
for I := 1 to Ubound do
begin
readln ( input, PName, Telnum, City ) ;
LAST <- CREBT ( NILBT,PREl, O, PName, Telnum, City ) ;
if I = 1 then TOP <- LAST else PRE1.SUC <- LAST ; PREl <- LAST ;
end (¥ of input *) ;

end ;
procedure OutputData ;
begin
writeln(output);
writeln(output, 'Name telephone number City ' ); writeln(output);

WORKBT <- TOP
for I := 1 to Ubound do

begin
GETPBT ( Dindex, PName, Telnum, City, WORKBT ) ;
writeln ( output PName,' ‘, Telnum: 6,' ', City );
WORKBT <~ WORKBT.SUC ;
end ;
writeln(output); writeln{output);
end ;
begin
InputData ;

writeln(output, 'Input data' ); OutputData H
QUICKSORT ( TeleNorder, TOP, LAST Vs

writeln(output,

'Sorted by Telephone number ! ); OutputData ;
QUICKSORT ( NameRorder, TOP, LAST );
writeln(output,

'Sorted by Name in reverse order' ); OutputData ;
QUICKSORT ( CityNaorder, TOP, LAST );
writeln(output,

éSorted by City Name in normal order'); OutputData ;
end .



