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John Backus
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C ional progr ing 1 are growing
ever more enormous, but not stronger. Inherent defects
at the most basic level cause them to be both fat and
weak: their primitive word-at-a-time style of program-
ming inherited from their common ancestor—the von
Neumann computer, their close coupling of semantics to
state transitions, their division of programming into a
world of expressions and a world of statements, their

. jnability to effectively use powerful combining forms for

building new programs from existing ones, and their lack
of useful mathematical properties for reasoning about
programs.

An alternative functional style of programming is
founded on the use of combining forms for creating
programs. Functional programs deal with structured
data, are often nonrepetitive and nonrecursive, are hier-
archically constructed, do not name their arguments, and
do not require the complex machinery of procedure
declarations to b generally applicable. Combining .
forms can use high level programs to build still higher <
level ones in a style not possible in conventional lan-
guages.

Communications August 1978
of Volume 21
the ACM Number 8
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Con uence Competition

The completitions took part in IWC (Interntional Workshop o n
Con uence)

YES/NO should be followed by a proof argument which is
understandable by human experts.

100{150 problems (almost) from literature are considered.
Timeout of 60 seconds for each problem.

¢ Yoshihito Toyama 46/48



Final Lecture at Tohoku University March 9, 2018

ACPIN@.@S

2012G/ 10L!I"2013G/ 10L!I"2014G/ 10L!"2015G/ 10L!"2016G/ 20L!"
2017G/ 20L

¢ Yoshihito Toyama 47148



Final Lecture at Tohoku University March 9, 2018

$I$<8&5S9 Sk SNS+!)

#Q IV 3N$+SKLLGr$$S,!" $=$1$,22$NLr$K N)SDSNS+SM!) W

¢ Yoshihito Toyama 48/48



Final Lecture at Tohoku University March 9, 2018

$I$<8&5S9 Sk SNS+!)

#Q IV 3N$+SKLLGr$$S,!" $=$1$,22$NLr$K N)SDSNS+SM!) W

IV AO$K$O$"$s$ISK I*MISr $d$k SN$,3Z$7 $+$C $?$H $$$& SNSK " :#$C
$+?)=155L#S@ 1# $IS<@N$O3Z$7 $a$?$NS@IM $&!) $=$& $@!" 0JA0S
FCGM7ISF@QINS@IC $?'# $$SDSb $dFj $7$$FH ;WFC $?$3 $H $r$d$C $
$1$,3KI*MISNH/ESSNS?$aSK=EMWIG $"IM $& $,$I$+IM F& $,!" $=$s$J
CN$C $?7$3 $H $GS$OS$I$+$C $21# $2$@KM$,LLGrS M7SYSK $+31 $& $+3,7
$SPSNS@ 90U %! %$ %69 %" %s

¢ Yoshihito Toyama 48/48



Final Lecture at Tohoku University March 9, 2018

$I$<8&5S9 Sk SNS+!)

#Q IV 3N$+SKLLGr$$S,!" $=$1$,22$NLr$K N)SDSNS+SM!) W
HA IV $ISSSENLIKSb N)$?$I$SSh 1# LLGrdSS+$i $ASC SFIkI@$1 55!

IV AO$K$O$"$s$ISK I*MISr $d$k SN$,3Z$7 $+$C $?$H $$$& SNSK " :#$C
$+?)=155L#S@ 1# $IS<@N$O3Z$7 $a$?$NS@IM $&!) $=$& $@!" 0JA0S
FCGM7ISF@QINS@IC $?'# $$SDSb $dFj $7$$FH ;WFC $?$3 $H $r$d$C $
$1$,3KI*MISNH/ESSNS?$aSK=EMWIG $"IM $& $,$I$+IM F& $,!" $=$s$J
CN$C $?7$3 $H $GS$OS$I$+$C $21# $2$@KM$,LLGrS M7SYSK $+31 $& $+3,7
$SP?SNS@ 490U %! %$ %69 %" %s

¢ Yoshihito Toyama 48/48



Final Lecture at Tohoku University March 9, 2018

$I$<8&5S9 Sk SNS+!)

#Q IV 3N$+SKLLGr$$S,!" $=$1$,22$NLr$K N)SDSNS+SM!) W

#A IV $IPSONLIEKSb N)$?$I$$Sh 1# LLGrd$$+$i $ASC SFIKI@ 15!

B ?&307?73?3ILLGr$SSM 73S $r H/8+39 $k %A %c %s %9 !

¢ Yoshihito Toyama 48/48



Final Lecture at Tohoku University March 9, 2018

$I$<8&5S9 Sk SNS+!)

#Q IV 3N$+SKLLGr$$S,!" $=$1$,22$NLr$K N)SDSNS+SM!) W

#A IV $IPSONLIEKSb N)$?$I$$Sh 1# LLGrd$$+$i $ASC SFIKI@ 15!

B ?&307?73?3ILLGr$SSM 73S $r H/8+39 $k %A %c %s %9 !

#F|$" $G SNSESF2M@8$r : YS($F 2<$5 $C $?3'MMSK
24$h $j 46<U$$$?$7 $" $91#

¢ Yoshihito Toyama 48/48



