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Q�JFD.<,J=Q�G@<MJcC%U DXJlJcH�< TPDFHLZ>DA<%[ DXJZJFL�C JA<�DKZ>C�J
G@<%JQZLH:<,Z_C�H_D D;J`X�<%JFE+H=Q�J�B4C�D\J8JFC6DFT�DcC�JFC%U�BVWS<%J$C*[ H�G
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Execution Times of a SIMP program for Fibonacci numbers on a Pentium-PC (60Mhz)

Interpreted in Prolog
AM in Prolog

AM in SML
AM in C
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Execution Times of a Mini-ML program for Fibonacci numbers on a Pentium-PC (60Mhz)

Interpreted in Prolog
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AM in C

SML program for Fibonacci numbers
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Execution Times of a Mini-Delta program for Fibonacci numbers on a Pentium-PC (60Mhz)

Interpreted in Prolog
AM in C
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���Q�6�! ."e$%" ^ U h�`b�$`�p�`X` [Qa U ���Q�6�! ."e$%"'&�`/U []`/U []`�p�`X` [ YqV@p r ^

��.����

(+*-,. K^bU h�`b�$`Vp�`X` [Ka U (P*-,# ."'&�`/U []`/U []`�p�`X` [ YqV@p ZF^

.�� �
� � ^ U h�`b�$`�p�`X` [Ba U ���Q�6�! ."e$%"'&�`bh��S`b����`�p �C`X`� [
� � ^bU hr`a�$`�p ��`X`!� [�a U ���Q���L ."�$%"�&�`bh��"��`b���"��`�p �"�S`T`!�"� [

# r%$ # Z
*-D!& Y]� ��`b� ��^!^iU hr`a�$`�p�`X` [Qa U �������! #"�$%"�&�` # o"` # � `�p �"� `X` �"� [ YqV@p oF^

.1#&% AK%
# r T ��"�4��Q"�*U2L ."zYh � `bh �"� ^
# Z T ��"�4��Q"�*U2L ."zY� � `b� �"� ^
# o T ��*-� ��"�4��Q"}Y]h � `bh �"� ^
# � T ��*-� ��"�4��Q"}Y]� � `b� �"� ^

� � ^ U h�`b�$`�p�`X` [Qa U (+*-,. #"'&�`bh � `b� � `�p � `X` � [
*-D!& Y]� ��`b� ��^!^iU hr`a�$`�p�`X` [Qa U (+*-,. #"'&y`bh � `b� � `Vp � `X` � [ YqV@p � ^

� �1^ U h�`b�$`�p�`X` [Qa U ���Q�6�! ."e$%"'&�`bh � `b� � `�p � `X` � [
� � ^bU h�`b�$`�p � `X` � [Ka U (+*-,. #"'&�`bh �"� `b� �"� `Vp �"� `X` �"� [

*-D!& Y]� ��`b� ��^!^iU hr`a�$`�p�`X` [Qa U (+*-,. #"'&y`bh �"� `b� �"� `�p �"� `T` �"� [ YqV@p f ^
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� � ^bU h�`b�$`�p�`T` [Ka U ���Q���L ."�$%"�&�`bh���`b���S`Vp ��`X`!� [
� �1^bU h�`b�$`�p � `X` � [Ka U �������! #"�$%"'&�`bh �"� `a� �"� `�p �"� `X` �"� [

� Y # r%$ # Zz^
*-DL&(Y� �V`b� �¡^ ^bU h�`b�$`Vp�`X` [Qa U (P*-,# ."'&�`/U []`/U []`�p�`X` [ YqV@p � ^

.1#&% AK% # r T ��"�4��Q"�*U2L ."zYh � `bh �"� ^
# Z T ��"�4��Q"�*U2L ."zY� � `b� �"� ^

� � � �����������

# r ^ U h�`b�$`�p�`X` [Ba U so`bh � `b� � `�p � `X` � [
;LD�(+�Q .&L,.D ��Y]�d^ ^ U h�`b�$`�p�`X` [Qa U so`bh � `b� � `�p � `T` � [ YqV@p �{^

.1#&% AK% # r T "��!�!*-D!& ;!D�(+�Q #&�YR;!Dc(P�� .&!,#D ��Y�d^a`b�d^

���

� �1^iU h�`b�$`Vp�`X` [Qa U ���Q���! #"�$%"�&y`ah � `b� � `�p � `X` � [
�Q4FY]� � `a� � ^ ^bU h�`b�$`�p�`T` [�a U ���Q���L ."�$%"�&�`bh � `b� � `Vp � `X` � [ YqV@p � ^

� �1^ U h�`b�$`�p�`X` [Qa U (+*-,. #"'&�`/U [`/U [`�p � `T` � [
� � ^iU hr`a�$`�p � `X` � [Ka U so`bh �"� `b� �"� `�p �"� `X` �"� [

�Q4FY]� ��`a� �¡^ ^bU h�`b�$`�p�`T` [�a U so`bh �"� `a� �"� `�p �"� `X` �"� [ YqV@p YF^

���	� �
i ^iU h�`b�$`Vp�`X` [Qa &!*�$%;!��Y=$^

= �T DL�-$ O ,.D �
�Q,A@B"[Yi�`b��^ ^bU hr`a�$`�p�`X` [Qa U �������! #"�$%"'&�`/U � �a &L*'$%;L�RY=$^S[`9U [`Vp�`X` [ YSV@p r�� ^

i ^bU h�`b�$`�p�`X` [�a &L*�$ ;L��Y]=3^
= T D!�-$ O ,#D �

�Q,A@B"[Yi�`b��^ ^bU hr`a�$`�p�`X` [Qa U (+*-,. #"'&�`/U []`/U []`�p�`X` [ YSV@p r=r ^
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i ^ U h�`b�$`�p�`X` [Ba &!*�$%;!��Y.$%4%;L"[^
� O "'�%:�YiP^ ^bU h�`b�$`Vp�`X` [Qa U ���Q���! #"�$%"'& `9U [`9U [`Vp�`X` [ YSV@p r ZF^

i ^bU hr`a�$`�p�`X` [Qa &!*�$%;!��Y#(P*- #?/"_^
� O "'�%:�YiP^ ^bU h�`b�$`Vp�`X` [Qa U (P*-,# ."'&�`/U []`/U []`�p�`X` [ YSV@p r oF^

i ^bU hr`a�$`�p�`X` [Qa &!*�$%;!��YRD!�-$ O ,#D � ^
� O "'�%:�YiP^ ^bU h�`b�$`Vp�`X` [Qa U (P*-,# ."'&�`/U []`/U []`�p�`X` [ YSV@p r�� ^

��� ���
� �1^bU h�`b�$`Vp�`X` [Ka U ���Q���! #"�$%"'& `ah � `b� � `�p � `X` � [

� � ^bU h � `b�$`�p � `T` � [�a U ���Q���L ."e$ "�&�`bh �"� `a� �"� `�p �"� `X` �"� [
# r

$ O "�D�Y]� ��`b� �b^!^iU hr`a�$`�p�`X` [Qa U �������! #"�$%"'&�`bh �"� ` # Z"`�p �"� `X` �"� [ YSV@p r�f ^

.1#&% AK% # r T ��"�4��Q"�*U2L ."zY� � `b� �"� ^
# Z T ��*-� ��"�4��Q"}Y]� � `b� �"� ^

� �1^ U h�`b�$`�p�`X` [Qa U (+*-,. #"'&�`bh � `a� � `�p � `X` � [
$ O "�D�Y]� � `b� � ^!^iU hr`a�$`�p�`X` [Qa U (+*-,. #"'&�`bh���`b���S`Vp � `X`!� [ YSV@p r � ^

� �1^ U h�`b�$`�p�`X` [Qa U ���Q�6�! ."e$%"'&�`bh � `b� � `�p � `X` � [
� �1^iU h � `a�$`�p � `X` � [Ka U (+*-,. #"'&�`bh �"� `b� �"� `�p �"� `X` �"� [

$ O "�D�Y]� ��`b� �b^!^iU hr`a�$`�p�`X` [Qa U (+*-,. #"'&�`bh �"� `b� �"� `Vp �"� `X` �"� [ YSV@p r �{^

� �1^bU h�`b�$`Vp�`X` [Ka U ���Q���! #"�$%"'& `ah � `b� � `�p � `X` � [
� �1^bU h � `b�$`Vp � `T` � [�a U ���Q���L ."e$ "�&�`bh �"� `a� �"� `�p �"� `X` �"� [

� Y # r ^
$ O "�D�Y� �V`b� �b^ ^bU hr`a�$`�p�`X` [Ka U (+*-,. #"'&�`/U []`/U []`�p�`X` [ YSV@p r � ^

.1#&% AK% # r T ��"�4��Q"�*U2L ."zY� � `b� �"� ^
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# r $ # Z

$ O "[Y���`a�1^ ^bU h�`b�$`�p�`X` [�a &L*�$ ;L��Y # oz^ YSV@p r YF^

.1#&% AK%
# r T ��"��721"�4�Y� �a &!*�$%;!��Y=$^b`ah'^
# Z T � O "'�%: $XC!�8"[Y # o"`���^
# o T  #���Q:�;!��Y�/`bh�^

� Y # r%$ # ZF^
$ O "[Y���`a�1^ ^bU h�`b�$`�p�`X` [�a &L*�$ ;L��YWDL�-$ O ,.D ��^ YSV@p Z � ^

.1#&% AK%
# r T ��"��721"�4�Y� �a &!*�$%;!��Y=$^b`ah'^
# Z T � O "'�%: $XC!�8"[Y # o"`���^
# o T  #���Q:�;!��Y�/`bh�^

� ��� �
i ^ U h�`b�$`�p�`X` [Ba &!*�$%;!��Y]=3^

# r
2L,.D!& Y �L`biP^ ^bU h�`b�$`Vp�`X` [Qa U ���Q���! #"�$%"'& `9U [`9U � �a &L*�$ ;L��Y]=3^q[`�p�`T` [ YSV@p Z r ^

.1#&% AK% # r T � O "'�%: $XC!�8"[Y]=�`T2L,.DL&!*-2! #"[^

i ^bU h�`b�$`Vp�`X` [Qa &!*�$%;!��Y=$^
� Y # r ^

2L,.D!& Y �L`biP^ ^bU h�`b�$`Vp�`X` [Qa U (P*-,# ."'&�`/U []`/U []`�p�`X` [ YSV@p Z=ZF^
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� � ����� � � � ��� �
� ^bU h�`b�$`Vp�`X` [Qa U ���Q���! #"�$%"'& `ah � `b� � `�p � `X` � [

(+;!4 $ O "'4%�6�Q4%"zY�d^ ^bU h�`b�$`Vp�`X` [Qa U ���Q���! #"�$%"'& `ah � ` # r `�p � `X` � [ YSV@p Z=oF^
.1#&% AK% # r T �e@B"'4% #*FC�Y]� � `b�#^

� ^bU h�`b�$`�p�`T` [Ka U (+*U,# ."�&�`ah � `b� � `�p � `X` � [
(+;!4 $ O "'4%�6�Q4%"zY�d^ ^bU h�`b�$`Vp�`X` [Qa U (P*-,# ."'&�`bh � `b� � `�p � `T` � [ YSV@p Z � ^
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� �1^iU hr`a�$`�p�`X` [Qa U �������! #"�$%"�&�`bh � `a� � `�p � `T` � [
� �1^iU h�`b� � `�p � `T` � [�a U ���Q���L ."e$ "�&�`bh �"� `a� �"� `�p �"� `X` �"� [

# r
O "'D!��"[Y� �V`b� �¡^ ^bU h�`b�$`Vp�`X` [Ka U ���Q���! #"�$%"'& ` # Z"`b� �"� `Vp �"� `X` �"� [ YSV@p Z f ^

.1#&% AK% # r T ��"�4��Q"�*U2L ."zYh � `bh �"� ^
# Z T ��*-� ��"�4��Q"}Y]h � `bh �"� ^

� �1^bU h�`b�$`�p�`T` [Ka U (+*U,# ."�&�`ah � `b� � `�p � `X` � [
O "'D!��"[Y� �V`b� �¡^ ^bU h�`b�$`Vp�`X` [Ka U (P*-,# ."'&�`bh � `b� � `�p � `X` � [ YSV@p Z � ^

� � ^bU h�`b�$`�p�`T` [Ka U ���Q���L ."�$%"�&�`bh���`b���S`Vp � `X`!� [
� �1^ U h�`b� � `Vp � `X` � [Ka U (+*-,. #"'&�`bh �"� `b� �"� `Vp �"� `X` �"� [

O "'D!��"[Y� �V`b� �¡^ ^bU h�`b�$`Vp�`X` [Ka U (P*-,# ."'&�`bh �"� `b� �"� `�p �"� `X` �"� [ YSV@p Z �{^

� �1^ U h�`b�$`�p�`X` [Qa U ���Q�6�! ."e$%"'&�`bh � `b� � `�p � `X` � [
� �1^bU h�`b� � `�p � `X` � [Ka U ���Q�6�! ."e$%"'&�`bh �"� `b� �"� `Vp �"� `X` �"� [

� Y # r ^
O "'D!��"[Y� � `b� � ^ ^bU h�`b�$`Vp�`X` [Ka U (P*-,# ."'&�`/U []`/U []`�p�`X` [ YSV@p Z � ^

.1#&% AK% # r T ��"�4��Q"�*U2L ."zYh � `bh �"� ^

� ��� � � �#� �
� �8^OU h�`b�$`�p�`T` [�a U ���Q���L ."�$%"�&y`bh � `b� � `Vp � `X` � [
� �1^bU h�`b�$`Vp � `T` � [Ka U �������! #"�$%"�&�`bh �"� `a� �"� `�p �"� `X` �"� [

# r
����4%"'�e@B"'4mY]� � `a� � ^ ^bU h�`b�$`�p�`T` [Ka U ���Q���L ."�$%"�&�` # Z}` # o"`�p �"� `X` �"� [ YSV@p Z=YF^

.1#&% AK%
# r T ��"�4��Q"�*U2L ."zYh � `bh �"� ^
# Z T ��*-� ��"�4��Q"}Y]h � `bh �"� ^
# o T �e@B"'4% #*FC�Y]� � `b� �"� ^
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� �8^bU hr`a�$`�p�`X` [Ka U (+*-,. #"'&�`bh � `b� � `�p � `X` � [
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