[ 20-MINUTE MASTERCLASS ][ TEACHING SYNTHESIS ] [ 0:45 ]

Self-Improving Al Agents
in 20 Minutes

Nine CS329A lectures, one system model, four design questions.

PLAN " ACT

GENERATE VERIFY

LEARN

BUDGET? ]

VERIFICATION?

[ GENERATION? ] [
[ [ PERSISTENCE? ]

N —
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[ CORE DISTINCTION ][ TEACHING SYNTHESIS ]

A Stronger Model Is Not Yet
a Self-improving System

Capability lives in the model; improvement depends on the surrounding loop.

ONE MODEL CALL

IMPROVING AGENT SYSTEM

[ INPUT -> MODEL -> OUTPUT ] [

STATE

]—D[ TOOLS ]—h[ ACTION ]

Capability may be strong
but nothing necessarily changes

FEEDBACK ]1—[ CHANGE

-
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[ COURSE MAP ][ TEACHING SYNTHESIS ] [ 2:30

One Teaching Loop
Connects the Course

Generate, plan, act, observe, verify, and learn under a budget.

[ BUDGET: COMPUTE | TIME | HUMAN ATTENTION | RISK ]

[ GENERATE ]—.[ SEARCH / PLAN ]_.[ ACT H OBSERVE ]—.[ VERIFY ]_.[ LEARN ]

DURABLE CHANGE ACROSS RUNS
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TEST-TIME COMPUTE ][ TEACHING SYNTHESIS ] [ 2:00 ]

More Attempts Help Only
When Selection Works

Test-time compute expands candidate coverage; a verifier must still return the useful answer.

CANDIDATE 1
CANDIDATE 2 i |
VERIFIER

FIXED MODEL \ RETURNED ANSWER
CANDIDATE 3 [

sample k times >[ J rank / filter reliability

select

CANDIDATE 4 \ )
CANDIDATE 5

o

[ COVERAGE: SUCCESS EXISTS ] [ SELECTION: SUCCESS IS RETURNED ]
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[ VERIFICATION ][ TEACHING SYNTHESIS ]

Feedback Is Evidence,

Not Ground Truth

A test can accept wrong behavior or reject a valid alternative.

CODE PATCH

if x<=0:
return 0
return 100/ x

TEST SUITE

PUBLIC TESTS

HIDDEN CASES

A specification
with blind spots

SOURCE MAP CS5329A PARTS 3-4: ROBUST VERIFICATION; FEEDBACK WITH TOOLS AND CODE

FALSE ACCEPT ] wrong behavior passes
FALSE REJECT ] valid alternative fails
GAMING ] optimize the check

Ask what the verifier cannot see.

2:15
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2:15

[ TOOLS AND PLANNING ] [ TEACHING SYNTHESIS ] [

Tools Turn Answers
into Trajectories

Planning exposes dependencies, parallel work, critical paths, and recovery points.

EXAMPLE CRITICAL PATH (ASSUMED DURATIONS)

SEARCH SOURCES [ AUTHORITY GATE ]

DEFINE TASK SYNTHESIZE VERIFY DELIVER

COLLECT DATA . ’

REVERSIBLE RETRY
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[ TWO TIMESCALES ][ TEACHING SYNTHESIS ] [ 2:15 ]

Correction Within a Run
Is Not Durable Learning

Search fixes the current trajectory; learning changes what happens next time.

WITHIN ONE RUN

[ FAIL ]—-[ REVISE CONTEXT ]—-[ SUCCEED ] may forget

ACROSS RUNS

[ EXPERIENCE ]—b[ SELECT + VALIDATE ]_.[ MEMORY / DATA | WEIGHTS ] next run changes
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[ AGENTIC EVALUATION ][ TEACHING SYNTHESIS ]

Long-Horizon Work Exposes
Evaluation Limits

Judge the final artifact, trajectory, recovery, evidence, and cost together.

LONG-HORIZON TRAJECTORY

[ QUERY H RETRIEVE H SYNTHESIZE ] |

Small errors compound
across steps

SOURCE MAP CS329A PARTS 7-B: DEEP RESEARCH; AGENTIC EVALUATIONS AND LONG-HORIZON TASKS

2:00

EVALUATION PORTFOLIO

[ FINAL ARTIFACT ] [ TRAJECTORY ] [ RECOVERY ]

o ) |

COST
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[ RESEARCH FRONTIER ] [ OPEN RESEARCH QUESTION ] [ 2:00 ]

The Frontier Is a Coupled
Reliability Problem

Diversity, meta-verification, curriculum, and efficiency constrain one another.

DIVERSITY META-VERIFICATION
different experience \r \ / check the checker
. y BOUNDED . ‘
IMPROVEMENT LOOP
CURRICULUM EFFICIENCY
learnable next tasks [ NOT A SOLVED RECURSIVE RECIPE ] capability per resource
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[ TRANSFER EXERCISE ][ TEACHING SYNTHESIS ] [ 2:15 ]

Design the Loop
with Four Questions

Generation, verification, persistence, and budget turn “self-improving” into testable claims.

STUDENT RESEARCH ASSISTANT DRILL DOWN

Overview first

|

9 detailed lessons

[ 1 GENERATION ] different questions and plans [ 3 PERSISTENCE ] approved plan, not private data

[ 2 VERIFICATION ] citations + student defense [ 4 BUDGET ] calls, time, review, risk

mechanisms * papers * caveats
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