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07+�3(6�;,=('�1#QRd?=(.Y'�0E6�&('*dMeMfhgEi<jk+�4�'�07-/6�;,=(>M1H@#1H6	'�A J 6�&('<&('�-/4O;�1-B)�:<-/@#1L4�07'�1�'�=56I-/=(.O07'�1H;,.�'�18-/9�6�'�0E6�&('<),+�=(>#'�1H6I1H'�>#AF'�=(6�N/07-/=(D7&F+�9
@#+�350E4�07+�>#07-/A\QRlm'�-/4O1H4�-/D7'<;�1L-/K#-/;,)�-BN/)�'<6�+*-/),)
1H'�>#AF'�=(6�18+�95@#+�3(0
4Y0�+�>#07-/A\Q

%�&('
HEAP

.�;,07'�D76	;,K#'*-B)�),+�D7-/6�'�18AF'�AF+�0�@M6�&(-/6I6�&('<&('�-/4ZAF-/=5-/>#'�0ED7-/=
AF-/=5-/>#'*.�@#=(-/AF;,D7-/)�),@�Q ] )�)
AF'�AF+�07@?07'�a/35'�1H6	1L-/07'*1H-/6�;,1H9n;,'�.O:*;,6�&
1H4�-BD�'<9�07+�AP-VD�+�AFAF+�=F&('�-/4oQR%I&('

HEAP
.Y;�07'�D76�;�K#'<-/),)�+�:<186�&('

AF'�AF+�07@?351H'*:<;�6�&(;,=F-Up7+�NV6	+<;,=(D707'�-/1H'�Q
%�&('*&5'�-/4Z;,18),+�D7-/6�'�.Z;,=FAF'�AC+�07@M9n+�),),+�:*;,=(>M6	&5'*1H'�>#AF'�=(6I6�07'�'
NB0�-B=(D7&C6�&(-/6�+�D7D�354�;�'�1L6�&('*),-/07>#'�1H6I-BAC+�35=(6I+�9(AF'�AF+�07@qQ

HEAP
&(-/1

6�&('<1H-/AF'*'�9�9�'�D�6�+�=CNB+�6	&F1H'�>#AF'�=(6�'�.O-/=(.O=(+�=(1H'�>#AF'�=(6�'�.Z4Y0�+�>#07-/AF1#Q

rts*uXs<v*wxuXvyv*z�{*|ms*z
}X~ s*��� ~ ��{*�I�
���n�

HEAP ���	�����#�����/����n���n�



���B�/�������o�O���?�����?�O���/���q���?���/ O¡ ��¢ £b¤�¥�¦§¤�¨�©�ª5«�¬x­�¤�®
¯ £b°I±Bªb²�³#´�¬b¨�­
ld
³(¤�µ¶¤�®�¤�¨�·¸¤"¹*¬b¨�º�¬b»

��� �����	��

�������	��������������� �7

������ � "!��$�

¼�+�0�AF-/6HG

HEAP=[½n¾(½�¿ ][ÀY½n¾5Á ]

½�¾(½n¿ f�=5;�6�;,-/)
=(3(AFN/'�02+�9(.�'�D7;�AF-/)
:<+�07.�18-BK#-/;�),-/N/),'<6	+<6�&('
&('�-/4OAC-B=(-/>#'�0�Â�6�&('<.�'�9n-B3()�6�;�1L1H4�'�D7;�9�;,DE6�+<'�-/D7&
1�@b1�6�'�A\Q

½�¾(Á f�=5D�07'�AF'�=(6I1H;,T�' J ;,=C.Y'�D�;,AF-/)
:<+�07.�1 J +�9(-V0�'�aB3('�1H6I6�+6	&5'*+�4�'�07-/6�;�=5>?1H@#1H6�'�AP9�+�0E-/.�.�;,6�;�+�=(-B)
AC'�AF+�07@?;,9(6�&('
&('�-/4O+�K#'�079n),+�:<1#Q
] K#-/)�35'*+�9(ÃV;,=(.�;,D7-/6�'�186�&(-/6�&('�-/4O1H;�T�'<;,189�;�Sb'�.oQÄfh9
@#+�3C1H4�'�D7;,9�@?6�&('

DYNAMIC
.Y;�07'�D76�;�K#' J 6�&('*),+�-/.�'�0;�>#=(+�07'�1L-/=F;,=(D70�'�AF'�=(6�1H;�T�'<+�6�&('�0E6�&(-B=CÃ�QR%I&('

.�'�9n-/35)�6�;�1L1H4�'�D7;�9�;�D26�+*'�-/D7&F1H@#1H6	'�A\Q
g2+�ACAF-/=5.�^n),;,=('*'�aB3(;�K#-B)�'�=56�G

–H
+�4�6�;�+�=

%�&('
STACK

.�;�07'�D76�;�K#'<-/),)�+�D7-/6�'*4Y-/076I+�9(&('�-/4OAC'�AF+�07@?6�+<-m1H6�-/D7WÅ9�+�0
3(1H'<N/@M07'�^n'�=56	07-/=56I4�07+�>#07-/AF1#QRÆÇ&('�=F@#+�3F3(1H'

STACKJ 6	&5' HEAP.�;,07'�D76	;,K#'<;�1L=(+�6I=5'�'�.�'�.O3(=(),'�1H18@#+�3F:<-/=(6I6�+<D7&(-/=(>#'<6�&('*.�'�9�-/3(),6
&('�-B4OK#-/),3('�1#Q
%�&('

STACK
.�;�07'�D76�;,K#'*;,18;,=(6�'�=(.�'�.O9�+�0E3(1H'<N/@?;,=(.�;,K#;,.�3(-/)
351�'�071L6�+*1H'�6

6�&('<1H6	-BD�WX1H;,T�'*9�+�0E6�&('�;,0E4�07+�>#07-/AF1#QÄ%�&('*9�+�),)�+�:<;,=(>?4Y-/07-/>#07-/4�&(1
+�3(6�),;�=5'*6�&('<1�6�'�4�1L6�&('*),+�-/.�'�0E6�-/W"'�18;,=C.�'�6�'�07AF;,=(;�=5>?-V4�07+�>#07-/AFÈ 1
1H6�-/D7WÅ1H;,T�'�G
É QZf�95-

STACK
.�;,07'�D76	;,K#'<&(-/1LN/'�'�=C351H'�. J 6�&('*;,=(;,6�;�-B)
K#-/),3('*1H4�'�D7;,9�;�'�.:*;,6�&C6�&('

STACK
.�;,07'�D76	;,K#'*N/'�D7+�AF'�186�&('*4Y0�+�>#07-/AFÈ 18;,=(;,6	;,-/)
1H6�-/D7W

1H;�T�'�Q
Ê QZf�95=(+

STACK
.�;,07'�D76�;�K#'<;�1L4�07'�1H'�=(6 J 6	&5'*),+�-/.�'�0E-/=5-/)�@#T�'�1L6�&('AC+�.Y3()�'<D7-/),)�;,=(>M1�6�073(D76�3(07'*+�9(6�&('<4�07+�>#07-/A\QÄfh6I'�1H6�;�AF-/6�'�18:<&(-/6

6	&5'*1H6�-/D7WX0�'�aB3(;,0�'�AF'�=(6�1L+�9(6�&('*4�07+�>#07-/Ac:*;,)�)"N/'�QÄË23(=(^�6�;�AF'
D7&(-/07-/D76�'�0�;,1H6�;�D71L+�9(6�&('*4Y0�+�>b0�-BA J 1H35D�&F-/1L07'�>#07'�1H1�;,+�=F+�0;�=5.�;�07'�D76�)�@M;,=(K#+�W
'�.O4�07+�D�'�.Y3(07'�1 J D�-B=CD7-/3(1H'<6�&('*'�1H6�;,AC-/6�'<6	+<N/';�=5-/D7D�350�-B6	'�QR%I&('<)�+�-B.�'�0EAF-/@?35=(.�'�07'�1H6�;�AF-/6�'*6�&('<1H6�-/D7W
07'�a/3(;,0�'�AF'�=(6�1L=('�'�.�'�.O9n+�02'�S#'�D�356	;,+�=UQR%I&('<),+�-/.�'�0E07-/07'�),@
+�K#'�07'�1H6	;,AF-/6�'�184�07+�>#07-/AÌ1H6�-/D7WÅ07'�a/35;�07'�AF'�=(6�1#Q

STACK ���	�����#�����/��Í���n���ÏÎ



���B�/���?�¸�o�O���?�����?�O���/���q���?���/ O¡ ��¢£b¤�¥�¦§¤�¨�©�ª5«�¬H­�¤�®"¯ £b°I±Bªb²�³�´Y¬b¨�­
ld
³"¤�µ¶¤�®�¤�¨�·�¤"¹*¬b¨�º�¬#»

� !�����	��

�������	�����������������

������ � "!#�$�

Ð QVfh9(-
DEFSTACK

.�;�07'�D76�;�Kb' J 1H'�'<4�-/>#' É�ÉqÑ J &(-B1LN/'�'�=F'�=(D7+�3(=(6�'�07'�. J6�&('*),+�-/.�'�0E:<;,)�)
D7+�AF4�-/07'*6�&('<'�1H6	;,AF-/6�'�.Z1H;,T�'*:<;�6�&F6	&5'*;,=(;,6	;,-/)
K#-/),3('<1H4�'�D7;�9�;�'�.O:<;�6�&F6�&('

DEFSTACK
.�;,07'�D�6�;,K#'�QÄ%�&('*),-/07>#'�0E+�9

6�&('<6	:<+<K#-/)�35'�18:<;�),)
N/'<3(1H'�.O-/1L6	&5'*;,=(;,6	;,-/)
1H6�-/D7WX1H;,Tx'<+�9(6�&('
4�07+�>#07-/A\Q

Ò QVfh9(=(+
DEFSTACK

.�;,0�'�D76�;,K#'*;,184�07'�1H'�=(6 J 6�&('<)�+�-B.�'�0E:<;�),)
3(1H'<6	&5''�1H6�;�AF-/6�'�.OK#-/)�35'*-/1L6	&5'*;,=(;,6	;,-/)
1H6�-/D7WX1�;,T�'�Q
¼�+�07AC-B6�G

STACK=[½n¾(½�¿ ][ÀY½n¾5Á ]

½�¾(½�¿ fh=(;�6�;,-/)
1H;,T�' J ;,=C.�'�D7;,AF-/)
:<+�07.�1 J +�9(-V1H6	-BD�W�QÄfh9 ½�¾(½�¿ ;�1)�'�1H1L6�&(-/=F+�02'�a/3(-/)"6	+ É Ê Ñ :<+�07.�18+�02;,18-/NB1�'�=56 J -/=;�=51H6	-B)�),-/6�;�+�=5^n.�'�9�;,=('�.OK#-/),3('<;�1L3(1H'�.oQ
½�¾(Á jÓ;,T�' J ;�=F.�'�D7;�AF-/)
:<+�07.�1 J +�9(-/.�.�;,6�;�+�=5-/)
;�=5D�07'�AF'�=(6�186�+-V1H6	-BD�WX;,9(6�&('<1H6�-/D7WÅ+�K#'�079�),+�:*1#Q ] K#-/),3('<+�9(T�'�07+*Ô�Ã/Õ
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;�=51H6	-B)�),-/6�;�+�=5^n.�'�9�;,=('�.OK#-/),3('<.�'�9n;,=('�1L6�&('<.�'�9n-B3()�6
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;�=(D707'�AF'�=(6IK#-B)�3('�Q

%�&('
ADDBSS

.�;,07'�D76�;�K#'<6	'�),),186�&('*),+�-/.�'�026	+<'�S#4�-/=(.O6�&('*;,=(;,6�;�-/)
1H;,T�'*+�9
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4�+�076�;,+�=(18+�9(6�&('*.Y@#=(-/AF;�D2D�+�AFAF+�=FN/)�+�D7WX=(+�6I;,=(;,6	;,-/),),@?-/),)�+�D7-/6�'�.O6�+
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¼�+�07AC-B6�G

DYNAMIC=Á7ã�äFå/Ý�æ |//

Á7ã�äFå/Ý�æ ] ),),+�D�-B6	'�186�&('<1H4�'�D7;�9�;,'�.ZD7+�AFAF+�=CN/),+�D7WÅ6�+<6�&('*9�;�071H6
:*+�07.O9�+�)�),+�:<;�=(>M6�&('<)�+�=5>#'�1H6I1H'�>#AF'�=(6INB0�-B=(D7&UQRi*=(),@
+�=('<D�+�AFAF+�=FN/),+�D�WXD7-/=FN/'<1H4�'�D7;�9�;,'�.oQ

//
jÓ4�'�D7;,9n;,'�186�&('<N/),-/=(WXD7+�ACAF+�=FN/),+�D7WÅ-/1L.�@#=(-/AF;,D�Q

fh95=(+
HEAP

;,1807'�a/35;�07'�. J NB)�-/=5WÅD7+�AFAF+�=F;�1L-/)�:<-/@#1L.�@#=(-/AF;,DÔ�.�'�9�-/3(),6�Õ�Â�+�6�&('�07:<;�1H' J 6	&5'�0�'<;,18=(+<.�'�9�-/3(),6I.�@#=(-BAC;,DED7+�AFAF+�=FN/)�+�D7W�Q
fh9(@#+�3F'�S#4�-/=5.Z-VD7+�AFAC+�=FN/),+�D7WÅ6�&(-B6I;,18=(+�6I6�&('<.�@#=(-/AF;,DED7+�AFAF+�=
NB)�+�D7W J @#+�3FAF-/@?+�K#'�07:<07;�6�'*-V1H'�>#AF'�=(6I;,=CAF'�AF+�07@ J +�0 J :*&5'�=F6�&('),+�-/.�'�02N/07;�=5>#18;,=C6�&('<1H3(D7D7'�1H1�+�021H'�>#AF'�=(6 J 6	&5'*),+�-/.�'�0EAF-/@M+�K#'�07:*07;,6�'6�&('<D7+�ACAF+�=FN/),+�D7WIQÄdM1H'*6�&('<.�@#=(-/AF;,DED7+�AFAC+�=FN/),+�D7WÅ;,=(1H6�'�-/.oQ
ç2S#-/AF4�),'�G
g2¼I%è4�07+�>#07-/A

PROGRAM X 
COMMON /DYNCOM/ SPACE(1) é ê ¾F¿ìë5½ní�Þ#í7ß7î7ïní�ÞHð�ð§Ýn½�ß7ñFÁ7ã�ñ(ßóòÓ¿ôë(ßé Þ#í7ß7îEî7ß7õÓÞ#ß7í7¿ôíEöBö/ö/öVÜ�ñ(ñ(½�¿ô½nã�¾5Ü�Ýé ÷ ã�î7ñ(í2ã�øUäFß�äFã�îóù é  
DO 100 I=1,10000 
   SPACE(I)=0 ú(ë(½�í2Á7ã�ñ(ß§û#ß�î7ã�ß7í2ã�Þ#¿ýü�þqòìþ/þ/þ ÷ ã�î7ñ(íóòé åÓÞ#¿�ã�¾(Ýÿù ü ÷ ã�î7ñF½ní2Ü�Á7¿�Þ#Ü�Ý�ÝÏùé ðoî7ß7Ü�ÝnÝ�ã�Á7Ü�¿ôß7ñCå�ùO¿ôë(ßEÝ�ã�Ü�ñ(ß7î é
100 CONTINUE 

j�ç ����� ËÇ.Y;�07'�D76�;�K#'
DYNAMIC=DYNCOM ê ñ(ß7¾(¿ô½Ïøh½nß7í /DYNCOM/ Ü�í2¿ìë5ßEñ#ù�¾5Ü�äC½�Á

Á7ã�äCäFã�¾Få/Ý�ã�Á7æ é
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[I+�3FD7-/=F3(1H'<6�&('*&5'�-/4O-/=(.O.�@#=(-/AF;,DED7+�AFAF+�=C6�+�>#'�6�&('�02;�=F-
4�07+�>#07-/Ac;�9(@#+�3F-/07'<D7-/07'�9n3()"6�+*-/.�&5'�0�'<6�+*6�&('<9�+�)�),+�:*;,=(>M>#3(;,.�'�),;�=5'�1�G
ÆÇ&('�=FN/+�6�&F6�&('*&5'�-/4O-/=(.O.�@#=(-/AF;,DED7+�AFAF+�=C-B0�'<3(1H'�. J 6�&('<&('�-/4N/'�>#;,=(1L;�AFAF'�.�;,-/6�'�)�@M-/9�6	'�026�&('*),+�=(>#'�1H6I1H'�>#AF'�=(6�N/07-/=(D7&F+�9(@#+�3(0
4�07+�>#07-/A J -/=5.Z;,6I&5-/18-V9�;�S#'�.O1H;,T�'�QÄeM+<'�S#4�-/=(1H;,+�=F+�9(6�&('*&5'�-/4Z;,1-/),),+�:*'�.oQR%I&5'*.�@#=5-/AC;,DED7+�AFAF+�=FN/)�+�D7WXN/'�>#;,=(1L-/9n6�'�026	&5'*&('�-/4 J -/=(.;,6ID7-/=F'�S#4�-/=(.oQ
�2'�D�-B3(1H'*6�&('<&('�-/4OD7-/=(=(+�6�'�S#4�-/=(. J 6	&5'*;,=(;,6	;,-/)
1H;,T�'*-B1H1�;,>#=('�.O6�+*;,6AF3(1H6INB'*),-/07>#'*'�=5+�3(>#&F6	+<-/D7D7+�ACAF+�.�-B6	'<-/),)
07'�a/3('�1H6�189�+�0E&('�-B4
1H4�-/D7'�QR%I&(;,18;,18D707;�6�;,D7-/)�),@?;,AF4�+�076�-/=(6I3(=5.�'�0E6�&('*dMeMf�g2i*j +�4�'�07-/6�;,=(>
1H@#1H6�'�APN/'�D7-/351�'<AF-/=(@M1H@#1H6	'�Ac)�;,N/07-/07@M07+�3(6�;�=('�1L07'�a/3('�1H6I&5'�-/4
1H4�-/D7'<6�+*4�'�079�+�07AP6�&('�;,0E9�3(=(D76�;�+�=51#QÄfh=F>#'�=('�07-/) J 6�&('<;�=(;,6�;,-/)
1H;,Tx'<+�96�&('<&('�-/4O1H&(+�3(),.ON/'<-/6I),'�-/1H6�	/ÃBÃ/ÃV:*+�07.�1#Q
%�&('*9�+�)�),+�:<;�=5>?'�S#-/AF4�),'�18351�'<1H'�K#'�07-/)
1H@#1H6�'�AP07+�3(6�;,=('�189�+�0EAF'�AF+�07@
AF-/=(-/>b'�AC'�=56�Q ] .�.�;,6�;�+�=5-/)
AF'�AC+�07@MAC-B=(-/>#'�AF'�=(6I07+�3(6�;,=('�18-/07'<-/)�1H+
-/K#-B;�),-/N/),'�QRfh9(@#+�3F07'�a/3(;,07'*9�3(076�&('�02;�=59n+�07AF-/6�;�+�=F-BN/+�3(6I-B=(@M+�9(6�&('
),;�NB0�-B0�@M07+�3(6�;,=('�183(1H'�.O;,=F6	&5'�1�'<'�S#-/AF4�),'�1 J D7+�=(1H3(),6I6�&('<)�;,N/07-/07@AF-/=(35-/)
-/4�4�07+�4�07;,-/6�'*6�+*6�&('<)�-/=5>#3(-/>#'<-/=(.Z+�4Y'�0�-B6	;,=(>M1H@#1H6	'�A\Q

%�&('*9�+�),)�+�:<;�=5>?;,18-/=F'�S#-/AF4�),'<+�9(-m¼�+�076	07-/=F4�07+�>#07-/Ac6	&5-/6I-/D7a/3(;,07'�1
- É ^�_`:*+�07.ON/),+�D�WX+�95&('�-/4O1H4�-/D7'�Q×[I+�3C.Y+*=(+�6�=('�'�.O)�+�-/.Y'�0
.�;,07'�D76	;,K#'�1 J N/3(6�@#+�3FAC-/@M3(1H'<1H+�AC'<6�+*1H'�6I&5'�-/4ZK#-B)�35'�186�+*1H+�AF'�6�&(;,=(>+�6�&('�026	&5-/=F6	&5'�;�02.�'�9�-/3(),6	1#Q

PROGRAM USEHEAP 
INTEGER SPACE(0:0), ERRCODE, INDEX 
POINTER (SPTR,SPACE) 

CALL HPALLOC (SPTR, 1000000, ERRCODE, 0) 
IF (ERRCODE .EQ. 0) THEN 
    DO 1 INDEX = 0, 999999 
        SPACE(INDEX) = INDEX

1       CONTINUE 
    ENDIF 
    END
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ld
³"¤�µ¶¤�®�¤�¨�·�¤"¹*¬b¨�º�¬#»
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%�&('<9n+�),)�+�:<;,=(>M;�1L-/=F'�S#-/AF4�)�'<+�9(-V¼I+�076�07-/=F4�07+�>#07-/AP6�&(-/6�0�35=(1
35=(.�'�0E6�&('<d?eMfhgEi<j +�4�'�07-/6�;�=(>M1H@#1H6�'�AP-/=(.O1H'�6�183(4O-m.Y@#=(-/AF;�D
D7+�AFAF+�=FN/)�+�D7WX+�9 É AF;�),),;�+�=F:<+�0�.Y1#QÄ%�&('*'�S#-BAC4�),'<0�'�aB3(;�07'�1L6�&('*351�'
+�9
SBREAKJ -V¼I+�076�07-/=F;�=56	'�079�-/D7'*6�+<6	&5'*1H@#1H6�'�AP),;�NB0�-B0�@M07+�3(6�;�=5'

sbreakJ .�+�D73(AF'�=(6�'�.O;�=F6�&('03�4 ê65$798:8 ù�í�¿ôß7ä 5 Ü�ÝnÝ�í�;Mß�øhß7î7ß7¾(Á7ß< Ü�¾×Þ#Ü�Ý�J 4�3(NB)�;,D7-/6�;�+�=FjÓË$= Ê Ã É Ê Q SBREAK '�S#4�-/=(.�1L6�&('*9�;,'�)�.O),'�=(>#6�&+�9(6�&('<4�07+�>#07-/AP9�+�0E6�&('<-/.�.�;,6	;,+�=(-B)
1H4�-/D7'�QÄ¼�+�0E6�&(;�1L'�S#-/AF4�),' J @#+�3-B)�1H+<=('�'�.Z6�&('<6�:*+<)�+�-/.Y'�0E.�;,0�'�D76�;,K#'�1#G
DYNAMIC> DYNCOMJ 6�+;,.�'�=(6�;,9n@M6�&('*.Y@#=(-/AF;�D2D7+�ACAF+�=FN/),+�D�W J -/=(. HEAP> 10000+0J 6�+*1H'�6354Z-V&('�-/4O1H;,T�'*),-/07>#'<'�=(+�3(>#&F-/=(.O6�+*;,=(.�;,D7-/6�'*6�&(-/6�;�6�D7-/=(=(+�6

'�S#4Y-/=(.oQ?�E+�6�&F+�9(6�&('�1H'*.Y;�07'�D76�;�K#'�1L-/07'*.�'�1HD707;,N/'�.O;�=F6�&(;,18AF-/=(3(-B)	Q
PROGRAM USEDYN 
COMMON /DYNCOM/ SPACE(1) 
INTEGER SBREAK, ERRCODE Q 7 ¾5ÝÏùOã�¾(ß ÷ ã�î7ñCã�ø×í�ð§Ü�Á7ßE½�íoðoî7ß7Ü�ÝnÝ�ã�Á7Ü�¿ôß7ñC¿ôã<¿ìë(ß§ðoî7ãA@(î7Ü�ä éQ ú(ë(ß�Þ#í7ß7îEä\Þ#í7¿ÓÁ7Ü�Ý�Ý(¿ôë(ß2í�ù�í7¿ôß7äPÝ�½nåBî�ÜYî�ùOî7ã�Þ#¿ô½n¾5ß SBREAK ¿ôãQ ßCB�ðoÜY¾(ñC¿ôë(ß§ðoî7ãA@(î�ÜYäED í§ø�½�ß7ÝnñFÝ�ß7¾&@(¿ôëFÜ�¾(ñF¿ôã<Ü�Á7õÓÞ#½�î7ßE¿ôë(ßQ Ü�ñ(ñ(½�¿ô½nã�¾5Ü�Ý(íóðoÜ�Á7ß é
ERRCODE=SBREAK(1000000) 
IF (ERRCODE .GE. 0) THEN 

DO 100 I=1,1000000 
SPACE(I) = 0.0

100     CONTINUE 
    ENDIF 
    END

��� ���h����� ���F��� �"!��$# � �
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