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Large language models (LLMs) have demonstrated tremendous capabilitiesin solving
complex tasks, from quantitative reasoning to understanding natural language.
However, LLMs sometimes suffer from confabulations (or hallucinations), which can
result in them making plausible butincorrect statements'. This hinders the use of
current large models inscientific discovery. Here we introduce FunSearch (short for
searching in the function space), an evolutionary procedure based on pairing a
pretrained LLM with a systematic evaluator. We demonstrate the effectiveness of
thisapproach to surpass the best-known results in important problems, pushing

the boundary of existing LLM-based approaches®. Applying FunSearch toa central
problem in extremal combinatorics—the cap set problem—we discover new
constructions of large cap sets going beyond the best-known ones, both in finite
dimensional and asymptotic cases. This shows thatit is possible to make discoveries
for established open problems using LLMs. We showcase the generality of FunSearch
by applyingit to an algorithmic problem, online bin packing, finding new heuristics
thatimprove on widely used baselines. In contrast to most computer search
approaches, FunSearch searches for programs that describe how to solve a problem,
rather than what the solution is. Beyond being an effective and scalable strategy,
discovered programs tend to be more interpretable than raw solutions, enabling
feedback loops between domain experts and FunSearch, and the deployment of such
programs in real-world applications.



4

i AR 4 FE AR

o B RS ELA
o TiRBH. HEHE
« SEER. HTETER
« AP
. ARG

s KRR

= JEDH\%‘@): EII%S g%ﬁ?ﬂi



‘L e

o O : nBRERIFEBE/R—EBE, M ABEYRSEL—
Mt EEGHIET, ZXBEARRIBHE
CIEFREE. 15T —oREE, (£ HHT%T'
ST g

37



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=31rlTfwunJdbrM&tbnid=NsT62mK5gTEulM:&ved=0CAUQjRw&url=http://learn.esu10.org/mod/wiki/view.php?pageid=3&ei=KGXvUdDaK4G4kgWnpIGoDg&bvm=bv.49641647,d.dGI&psig=AFQjCNGY5cD4WPsqGL25aTRBD9Bwbker-w&ust=1374729867251655
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=31rlTfwunJdbrM&tbnid=NsT62mK5gTEulM:&ved=0CAUQjRw&url=http://learn.esu10.org/mod/wiki/view.php?pageid=3&ei=KGXvUdDaK4G4kgWnpIGoDg&bvm=bv.49641647,d.dGI&psig=AFQjCNGY5cD4WPsqGL25aTRBD9Bwbker-w&ust=1374729867251655
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=31rlTfwunJdbrM&tbnid=NsT62mK5gTEulM:&ved=0CAUQjRw&url=http://learn.esu10.org/mod/wiki/view.php?pageid=3&ei=KGXvUdDaK4G4kgWnpIGoDg&bvm=bv.49641647,d.dGI&psig=AFQjCNGY5cD4WPsqGL25aTRBD9Bwbker-w&ust=1374729867251655
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=31rlTfwunJdbrM&tbnid=NsT62mK5gTEulM:&ved=0CAUQjRw&url=http://learn.esu10.org/mod/wiki/view.php?pageid=3&ei=KGXvUdDaK4G4kgWnpIGoDg&bvm=bv.49641647,d.dGI&psig=AFQjCNGY5cD4WPsqGL25aTRBD9Bwbker-w&ust=1374729867251655
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=31rlTfwunJdbrM&tbnid=NsT62mK5gTEulM:&ved=0CAUQjRw&url=http://learn.esu10.org/mod/wiki/view.php?pageid=3&ei=KGXvUdDaK4G4kgWnpIGoDg&bvm=bv.49641647,d.dGI&psig=AFQjCNGY5cD4WPsqGL25aTRBD9Bwbker-w&ust=1374729867251655
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=31rlTfwunJdbrM&tbnid=NsT62mK5gTEulM:&ved=0CAUQjRw&url=http://learn.esu10.org/mod/wiki/view.php?pageid=3&ei=KGXvUdDaK4G4kgWnpIGoDg&bvm=bv.49641647,d.dGI&psig=AFQjCNGY5cD4WPsqGL25aTRBD9Bwbker-w&ust=1374729867251655
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=31rlTfwunJdbrM&tbnid=NsT62mK5gTEulM:&ved=0CAUQjRw&url=http://learn.esu10.org/mod/wiki/view.php?pageid=3&ei=KGXvUdDaK4G4kgWnpIGoDg&bvm=bv.49641647,d.dGI&psig=AFQjCNGY5cD4WPsqGL25aTRBD9Bwbker-w&ust=1374729867251655

it



	幻灯片 1:  计算机科学导论
	幻灯片 2: 思考题
	幻灯片 3: 思考题：思路1
	幻灯片 4: 思考题
	幻灯片 5: 思考题：思路2
	幻灯片 6: 逻辑思维主要内容
	幻灯片 7: 谓词逻辑
	幻灯片 8: 谓词逻辑
	幻灯片 9
	幻灯片 10: 逻辑思维
	幻灯片 11: 怎么证明？
	幻灯片 12: 逻辑思维
	幻灯片 13
	幻灯片 14: 课后思考
	幻灯片 15: 3n + 1猜想
	幻灯片 16:    
	幻灯片 17: 练习：皮埃诺公理之一
	幻灯片 18: 课后思考
	幻灯片 19: 课后思考
	幻灯片 20: 逻辑思维
	幻灯片 21: 公理系统
	幻灯片 22: 布尔逻辑
	幻灯片 23: 欧几里德几何
	幻灯片 24: 其他公理系统呢？
	幻灯片 25: Godel不完备性定理
	幻灯片 26: Godel不完备性定理
	幻灯片 27: 逻辑思维
	幻灯片 28: 机器证明
	幻灯片 29: 特定问题的机器证明
	幻灯片 30
	幻灯片 31: 证明思路
	幻灯片 32
	幻灯片 33
	幻灯片 34
	幻灯片 35: 特定问题的机器证明
	幻灯片 36: 逻辑思维主要内容
	幻灯片 37: 思考题
	幻灯片 38

