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The $2.41 Trillion Problem

Poor software quality cost US companies $2.41 trillion in
2022, while the accumulated software Technical Debt (TD)
has grown to ~$1.52 trillion

cPS Q-$2.41 -|- — 50%+ of project costs go to
: debugging, not building

Cybersecurity
Failures (incl.
data breaches)

— Al-generated code accelerates
development, but also amplifies hidden
defects

Unsuccessful
Dev. Projects

Operational Failures
$260B

$1.81T

Finding & fixing defects
$607 B

— Current workflows prioritize speed
over correctness

. Legacy
N Systems
$520B
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From Al-Assisted to Agentic Coding

“Google and Microsoft both report that 26—30% of their new code is Al-

generated. Microsoft's CTO predicts that 95% of all code will be Al-

generated by 2030 [1]”
« D e N « : : )
Human-Driven Al-Assisted AERINE Ceellie
: . Autonomous
Manual debugging Code suggestions : :
; . debugging/coding
Root cause analysis Test generation Self-validation
A / A / AN /

From writing code to delegating outcomes to Al agents, but
who verifies that code?

[1] https://www.techspot.com/news/107411-microsoft-cto-predicts-ai-generate-95-percent-code.html




How Secure is Al-Generated Code?

Avg Prop. Vi/ Avg Prop.
Category Viol. Rank VS Rank VF : Viol.
oo : (Timeout) o
per Line 5005 per File
GPT-40-mini 0.0165 3 4.23% 2 57.14% 36.77% 3.40
Llama2-13B 0.0234 2 12.36% 1 51.30% 31.78% 3.62
Mistral-7B 0.0254 7 8.36% 4 62.08% 25.88% 3.07
CodeLlama-13B 0.0260 1 15.48% 3 52.71% 29.52% 413
Falcon-180B 0.0291 8 6.48% 5 62.07% 28.67% 3.38
GPT-3.5-turbo 0.0295 6 7.29% 7 65.07% 26.09% 4.42
Gemini Pro 1‘.[} 0.0305 5 9.49% 6 63.91% 24.13% 4.70
Gemma-7B 0.0437 4 11.62% 8 67.01% 16.30% 4.20
Legend:
VS :0.0234 Verification Success; WVJF : Verification Failed; VU : Verification Unknown
(Timeout).

Best performance in a category is highlighted with bold and /or Rank.

LLMs generate code quickly, but lack guarantees

Tihanyi, N., Bisztray, T., Ferrag, M., Jain, R., Cordeiro, L.: How secure is Al-generated code: a large-scale comparison of large language models. Empir. Softw. Eng. 30(2): 47 (2025)



Why Formal Methods?

The White House Makes It Clear (Feb 2024).
“While formal methods have been studied for decades, their
deployment remains limited; further innovation in
approaches...is vital to accelerate broad adoption.”

Formal methods can: But they require:

v Prove software correctness = Expert knowledge
v Guarantee safety/security properties = Manual effort

v Find bugs exhaustively = Specialized training

DO-178C incorporates formal methods through its DO-333 supplement

Can cooperation between LLM and verification give us both
speed and correctness?




Al is evolving from assisting developers to
acting autonomously

—

» Plan multi-step solutions

Traditional Agentic Al > Act using tools (tests, compilers,
Debugging/Verification (plan, act, evaluate, — verifiers)
(Human-Driven) and iterate) > Evaluate results

» lterate autonomously toward goals

5 h s

s 3
1 )2 )3 D)4 )5 )6 20T )8 p) 9

Find, Understand, Determine | Develop Try to fix Prove the | Repeat Record the Deploy the
record replicate root cause | and fix and break fix works steps 2-6 fix details  fix as
and and create as needed needed

@oritize test case / K until done
4

Consortium for Information & Softwase Quality



Objective of this talk

Discuss how LLMs and formal methods can work
together to establish a foundation for building
trustworthy software and Al systems

1) Introduce a logic-based verification platform to find and
fix software defects

2) Explain how testing, verification, and LLMs can be
combined to build trustworthy software and Al systems

3) Develop an automated reasoning system for safeguarding
software and Al systems against vulnerabilities




ESBMC supports multiple front-ends,
solvers, and integrations with fuzzing
engines, LLMs, and SMT solvers

Abstract
Syntax
Tree (AST)

Simplify
Loops
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Fuzzing

Why ESBMC as the cooperative platform?

Memory Correctness
Model L Witness
Parallelization
l T Property holds
Symbolic . .
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Software BMC

* program modeled as a state transition system int main() {
int a[2], i, x;
if (x==0)
ali]=0;
else
ali+2]=1;
assert(a[i+1]==1);

s
| 1-inta[2], i, x ‘
]

| 2: if I(x==0) then gofo 7 ’—l
7
a :a

i>= | | 7-assert2 +i>=0
v Vv

| 4 asserti <2 | | 8 assert2 +i<2
¥ ¥

| 5 ali] = 0; | | 9: ai+2] = 1;
v ¥

| g H 10 assert 1 +i>=0
¥

| 11 assert 1+i<2
¥

|12 sert a[i+1] == 1
¥




Software BMC

* program modeled as a state transition system
« added assumptions/safety properties as extra nodes

int main ()

{ [PROGRESS] Starting Bounded Model Checking
Symex completed in: 0.002s (16 assignments)

int x; Caching time: ©.000s (removed @ assertions)
if (x >= 5 && x <= 10) Slicing time: ©.€01s (removed 11 assignments)
( Generated 2 VCC(s), @ remaining after simplification (5 assignments)

BMC program time: ©.003s
assert(x >= 0);

assert (x <= 100); VERIFICATION SUCCESSFUL
}
return 0O;
}
Arrays m — Baseline
Combinations Intervals

DeviceDrivers 0

ECA |y
Hardware —ppmm
Loops

ProductLines

0 10 20 30 40 50 60 70 80 90

Number of Unique Benchmarks Solved

Menezes, R., Manino, E., Shmarov, F., Aldughaim, M., de Freitas, R., Lucas C.
Cordeiro: Interval Analysis in Industrial-Scale BMC Software Verifiers: A Case Study.

int main() {
int a[2], i, x;
if (x==0)

ali]=0; <
else
ali+2]=1;

assert(a[i+1]==1)‘;/

s

L

| 1-int a[2] i, x ‘
| 2: If I(x==0) then goto 7 I—l
| 4:assert1<2 | | 8 assert2+1<2

3:asserti»>=0
12

T-assert2 +1>=0

v ¥
5 a[i] = 0 9: afi+2] = 1;
¥ ¥

11-assert1+i<2

12: assert a[|+1] =1

13: return nandet(lnt) |

6: goto 10 H 10: assert 1 +i>=0 |

14: end function |

array bounds

conditional
assertion



Software BMC

* program modeled as a state transition system
« added assumptions/safety properties as extra nodes
« program unfolded up to given bounds

900 =
800 L\ —&— —incremental-bmc
\ O —unwindset
700
600
Z 500
g
& 400
300 ~_
200 T~
100
D 1]
0 5 10 15 20 25 o0
k-step

Wu T., Xiong, S., Manino, E., Stockwell, G., Cordeiro, L.:
Verifying components of Arm(R) Confidential Computing
Architecture with ESBMC. SAS 2024

int main() {
int a[2], i, x;
if (x==0)

ali]=0; <
else
ali+2]=1;

assert(a[i+1]==1)‘;/
b

J

| 1-inta[2], i, x ‘
]

2: if I(x==0) then goto 7 I—l
T

|
| 3:asserti»>=0 | | .as P>
72 N
| 4:assert1<2 | | 8 assert2+1<2 I
v v
| 5:a[i] = 0; | | 9: afi+2] = 1; |
] v
| B: goto 10 H 10-assert 1 +i>=0 |
'
| 11:assert1+i<2 |
v
| 12: assert afi+1] == 1 |
¥
E

array bounds

" conditional

assertion



Software BMC

* program modeled as a state transition system
« added assumptions/safety properties as extra nodes
« program unfolded up to given bounds

« unfolded program optimized to reduce blow-up
— constant propagation/slicing
— forward substitutions/caching
— unreachable code/pointer analysis

: : : :
Sequentialized 7‘: = Slicer Enabled

ProduC%ggSE F Slicer Disabled

Hardware —

Ha1igllness

oats
ECA —
DeviceDrivers64
Concurrency
Combinations
BitVectors
AWS | o

1 1 | | | | | | | 1
0 20 40 60 80O 100 120 140 160 180 200 220
Unique Benchmarks Solved

int main() {
int a[2], i, x;
if (x==0)

ali]=0; <
else
ali+2]=1;

s

assert(a[i+1]==1)‘;/

J

| 1-inta[2], i, x ‘
]

2: if I(x==0) then goto 7 I—l
T
= a:

|
I | L
12
| 4:assert1<2 | | 8 assert2+1<2 I
v v
| 5:a[i] = 0; | | 9: afi+2] = 1; |
] v
| g H 10: assert 1 +i>=0 |
'
| 11:assert1+i<2 |
v
| 12: assert afi+1] == 1 |
¥
E

array bounds

" conditional

assertion



Software BMC

* program modeled as a state transition system

« added assumptions/safety properties as extra nodes

« program unfolded up to given bounds

« unfolded program optimized to redu
— constant propagation/slicing )
— forward substitutions/caching

ce blow-up

> crucial

— unreachable code/pointer analysis -

* front-end converts unrolled and
optimized program into SSA

int main() {
int a[2], i, x;
if (x==0)
ali]=0;
else
ali+2]=1;
assert(ali+1]==1);

b
gl = X1 == O
do
a, WITH [2+i:=1]

gy ?a;:as

t1=



Software BMC

« program modeled as a state transition system int main() {
_ _ int a[2], i, x;
« added assumptions/safety properties as extra nodes if (x==0)

« program unfolded up to given bounds e?s.[fe]zo;
 unfolded program optimized to reduce blow-up a_f,_E,‘;i%;ﬁil]==1);
— constant propagation/slicing ) ;
— forward substitutions/caching - crucial ﬂ
— unreachable code/pointer analysis - g (5= 0)
. front-end converts unrolled and olrd ::‘;’0"”(“0”’”0)
optimized program into SSA nay =storela 2.y
« extraction of constraints C and properties P AOAt(gz)
— specific to selected SMT solver, uses theories P ifj;fg’:f:::;
- satisfiability check of C A =P L select{aiy +1)=1

Cordeiro, L., Fischer, B., Marques-Silva, J.: SMT-Based Bounded Model Checking for
Embedded ANSI-C Software. IEEE Trans. Software Eng. 38(4): 957-974 (2012)



FuSeBMC is a Cooperative Verifier

« BMC handles reachability, AFL explores coverage, and the
concolic fuzzer generates path-sensitive seeds

* The tracer is the cooperation mechanism, the interface through
which engines share information

Analysis and Injection Test-Generation
\-. . FuSeBMC management —ﬁ\

- : y
C Code FuSeBMC analyzing y \
' [ AFL J[ Selective ][ BMC ] '
) Goal’s Graph concolic fuzzer |
Analyze & Inject P r k Test-cases
\ / New seeds Goals covered
Property Inst ted| C Cod Y
NSIrumente: [+
¥ /_ Tracer \
4 \

Seed Generation

emory

mport seeds

.
Ir
BMC/AFL ¥ D ]
Seeds New seeds

‘\_ 4 ) //

— g

1 Goals Covered Array + “cooperation interface”

Shared M

Alshmrany, K., Aldughaim, M., Bhayat, A., Cordeiro, L.: FuSeBMC v4: Smart Seed Generation
for Hybrid Fuzzing - (Competition Contribution). FASE 2022: 336-340



Cooperation type: black-box portfolio
with shared coordinator

4—/

—&— AFL-to-Test-Case
—e- cetfuzz
—¥— CoVeriTest
ESBMC-incr
ESBMC-kind
—k— FDSE
Fizzer
—=— FuSeBMC
v+ FuSeBMC-Al
-+©- HybridTiger
]
EF

14000 A

12000 A

10000

8000 +

- KLEE
- KLEEF
e OWI
PRTest
Symbiotic
--@- TracerX
<&« TracerX-WP
UTestGen
O WASP-C

6000 A

Min. number of test tasks

4000 -

2000 A

0 2000 4000 6000 8000 10000
Cumulative Score

FuSeBMC achieved 3 awards: 1st place in Cover-Error, 1st place in
Cover-Branches, and 1st place in Overall

Alshmrany, K., Aldughaim, M., Bhayat, A., Cordeiro, L.: FuSeBMC v4: Smart Seed Generation
for Hybrid Fuzzing - (Competition Contribution). FASE 2022: 336-340 https://test-comp.sosy-lab.org/2026/



https://test-comp.sosy-lab.org/2025/
https://test-comp.sosy-lab.org/2025/
https://test-comp.sosy-lab.org/2025/
https://test-comp.sosy-lab.org/2025/
https://test-comp.sosy-lab.org/2025/

This is a portfolio-style cooperation with a coordinator,
where engines run and share coverage information

1st 2nd 3rd
place place place

4

iterative
improvement that

reinforces the
cooperative
verification E
1 .

0
2020 2021 2022 2023 2024 2025 2026

Number of awards

Total awards 1st place finishes Editions entered

20 16 7



Research Question

Can we use LLMs to speed up program
verification, either by proving correctness or
by finding more software vulnerabilities than

state-of-the-art methods?




The ESBMC ibmc Tool

\
(;'PDMP‘t: ( \
Giiven some cxample_a, ESBMC
find invariants for (r \
labelled |nops. n C Progrom Remove
Lobel with invariants Loops with
loops — — Invariants
« Ve
c F’r*ng ""{th |"d"e-|5 2. invariant 4’
Bounded Model
\_thot look like this y ‘. L Checking y

The LLM may not produce [ Elten ]

usable invariants, and Try R A

programs may need Again Large LN?“N-?E' e L; VERIFIED
multiple invariants; we Mode

handle this by retrying and

increasing the number
requested every n
attempts




Is this Program Correct?

def main () —-> None:
x: int = 0
v: int = 50
while x < 100:
Xx = x + 1

if x > 50:
y =y +1
assert y == 100

BMC can detect bugs, .
but requires assistance ax|
in proving correctness

100 loop
iterations = 100x Te
larger formula

X
A

X

if x > 50:

def main() —-> None:

int = 0
int = 50
= x + 1

y =y +1

// 99 other loop unrollings

assert yv == 100

BMC struggles with
~ loops that can’t be
statically bound or that
have a large bound



Loop Invariants

Inductive loop invariant: A logical assertion over program variables that (1)
holds before the loop is entered, and (2) is preserved by every execution of

the loop body
Base Case: The invariant holds before the first iteration of the loop

Step Case: The invariant holds for every iteration of the loop

Synthesise Loop Invariants

Traditional techniques
(Limitations)

Neural techniques

LLMs



Replace Loop with Loop Invariants

def main () :

x: int = 0

yv: int = 50

# The loop kee
ESBMC assume

while x < 100:

x +=1 __ESBMC_assumekx <= 50 ==> y == 50)
if x > 50: # If x is greater than 50 then y =
y =1 __ESBMC_assumekx > 50 ==> y == X)

Ps X between 0 and 100
(0 <= x and x <= 10()
# If x 1is 50 or less then v is 50

X

# At the end of the loop x 1is not < 100

_ESBMC_assume

(x >= 100)

assert(y == 100) ‘l"'



f C Pmsram \

LOOP

Replace Loop with Loop Invariants

/rC ngram\
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= || IWARTANTS
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> Verified/Not
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LOOP
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Generating Potential Invariants

LLM

J
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POTENTIAL
INVARIANTS

[~ ¢ Program )

L)

Generate C expressions of the
form __invariant(...) that are likely
to be inductive for the given loop

(Immm]
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Generating Potential Invariants

(l;rnmp‘b: \
Given some exampfe;s,
Find invarionts For (f
|a\l::e,”e_ol !nnps. n e ng,-.mm
Lnl:ue,l with invarants
W [DDPE c Progr‘m — t
c P " —» " 1. Invarian

'thﬂ.‘t IOOk' ||ke_ this _)

Zero-shot prompting produces

poorly formatted or semantically LM&E L o
wrong invariants at a much

higher rate




LLMs Can Get it Wrong!

__invariant(c > 1 && ¢ < 2 ==> 1 == 0);

__invariant(...);

___Invariant(

This is the invariant int x;
__invariant(...); for int y;

the ¢ program. _invarilant(x > max);

How to get better answers? (Language Server Protocol)

1. Constrain the prompt (no explanation as it can be confusing)
2. Filter the answers (simple regex filtering for now)

In non-filtered experiments, 67-75% of iterations are
wasted due to syntactically incorrect invariants



Prompt Engineering
for Invariant Generation

<Examples with explanation>

Based on these examples provided above can you
generate a C invariant for the following code,

<Labelled Input C Program>

Print an invariant for this loop that holds in the
form '__invariant(...);'. They should help prove the

assertions. You can utilise '&&' or '||' if required.
No explanation. Your answer should be in the form
'__invariant(. . .);'

More explanation helps, but can
distract, so a balance is best; further
tuning may improve results

Chain of Thought (CoT) Prompt Engineering

Small number of different prompts that vary by
their examples e.g. :

« Single Invariant
* Multiple Invariants

Full prompts (more explanation), constrained
prompts (less explanation), and combined
prompts



Generating Potential Invariants

La.l:pe,l
loops

Prompt:

&Given some e;xampfe;s,
find invarionts For
labelled lr::np's. n

-\1
¢ F‘h::s,r*nm
J

Filtering reduces parsing errors

but limits LLM flexibility,
suggesting that guided

generation may be better than

post-filtering

c F”'ﬁ:nj,r‘.::mw

with |n.l:>e,!'5.J

-

\L'tha\'t look like this j

1. invariont
2. invariant

\—
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Proving Potential Invariants

( c Pr‘*ngrnm \

POTENTIAL
INVARIANTS

N

LOOP

~

ESBMC

/

Invarionts

i

Bounded Modlel
c he_ﬂk'ihﬁ-

-

Remove /
> Loops with

NOT < ) k.) VERIFIED

cooperation between
two different formal
methods engines



Sound but not Complete

The approach is Sound:

If the method proves an assertion, then it is correct (for partial
correctness); it never proves false assertions

The approach is not Complete:

The method may fail to prove correct assertions, e.g., when the LLM

does not generate sufficient invariants to capture the loop semantics
(such as invariants requiring polynomial reasoning)



Comparing to Other Verifiers

* VeriAbs combines 12 techniques with slicing and strategy selection
« SeaHorn uses abstract interpretation to compute invariants and Horn clauses to verify
programs

ibmc bmc
Tool Solved Unique
ESBMC bmc 16 0 A
ESBMC k-induction 46 0
SeaHorn 115 10 A A
VeriAbs 73 2
ESBMC ibmc 101 2 v

kind veriabs

ibmc solves 101 problems, outperforming
ESBMC bmc (16) and k-induction (46), and
uniquely solves 2 problems



Comparison to LEMUR

Lemur Lemur Replay

a

All ESBMC ibmc

LEMUR is similar as it also uses an LLM to suggest
invariants.

We could not run LEMUR so replayed their invariants
using our extended ESBMC

Using their invariants we verified 6 more programs
Using our invariants we verified 10 more programs
Potential lessons from both sides

Portfolio-style cooperation between ibmc and
LEMUR!



Research Question

Can we use LLMs to identify and formalize a
system’s properties from its requirements
specification?




LLM Meets Formal Verification: A Trend

— 2022

Translation only:

Verification:

2023

2024 2025

\

DeepSTL ni2spec DeepSTL
NL2TL
- Full automation,
, implementation-
Vv imp
SpecVerify evel
NL Requirements — LLM — Formal Spec — ESBMC — Verified v

Selected works on LLM-assisted requirement formalization and verification (2022—2025). DeepSTL [He et al., ICSE'22] - nI2spec [Cosler et al., CAV'23] - NL2TL [Chen et al., EMNLP'23] - SynthTL [Mendoza et al.,
FMCAD'24] - AutoSpec [Wen etal., CAV'24] - Aerospace IP [Ma et al., 2024] - Req2LTL [Ma et al., 2025] - SpecVerify [Wang et al., RE'25]



Challenges

double rangel,

value of limit »1imitl,

Value should L L M .
<:1;Zé;;;£;::> »lassert (bottom < x < top)

But what is reasonable?

LLM cannot understand the vague
message. Without a precise
instrument, the result is “GIGO”

Good point is that despite LLM being
overconfident, BMC is strict: a wrong
description at least will trigger a false
alarm, and users will notice

limit2, ...

« Alignment Problem: Which limit?

It prevents the fully automated
requirement-to-formal verification
process

LLM might pick one silently; however,
BMC will force you to decide those
limits



Making verification as easy and fast as Al-
assisted development

e.qg. target is 7 in code

4 R
Port-siole meaning 7 Property For' Formal VQFIF‘CG\tIOV\

Q1: Variable Mapp?ng}

Natural Language {

float cross__.(arooluct__.z =
Re,qu?re.me,n‘ts

— (target_x - vehicle_x) *

vehicle_vy - (target_y - vehicle_y)
['QR: Property Formatj * vel«icle__.vx;
assert(cross_produc‘t_z— > 0); J

[Imple;\e:l’cation } . 9Eﬂt‘n$":]ed /No‘q
ooe :

BMC can verify functional Variable and logic mapping are

correctness, but requires an 1 time-consuming for property
expert to write the property generation

e.g. "Maintain Target on
port-side of vehicle"

\_




SpecVerify: LLM-Aided Requirements

/ { \ New Falsifiable
T\ Validation

I_“% ‘\ i <€—Excute to Validate————————
System C Transform Test case
Implementation (Embedded Coder) </>

o~ as input

System and — > X

Requirement (Existing)

Specification cur —
—

[Counter-example]
o / S )

System Process

]
J

A

[ . ] New Falsifiable
/ | Property Generation | /—{ Verification Process
SN LT Tt . “Structured 'Gd?Efa'n%
EStructured Gu;c;’.?:;ﬁfggr Informatmni | For EsBMC assertion | v
L ' N Basic Rules  ___. - (
> Verification Result} _

ESBMC

Phase 2 :Property

Verification \ /
Phase 1:
Formalized Req Result Validiation
& Test Design A

Verification Rate
False Positives

</>

Logic Equivalence

Verification Property Automation Level
(C Code) K

Wang, W., Farrell, M., Cordeiro, L. C., & Zhao, L. (2025, September). Supporting Software Formal Verification with
Large Language Models: An Experimental Study. In 2025 |IEEE 33rd International Requirements Engineering
Conference (RE) (pp. 423-431).

False Negatives

¢

o

Weiqi Wang
University of Manchester
PhD student in S3 group



40 A

Count / Percentage

10 4

Cyber-physical systems
(Lockheed Martin)

Comparing with Human-Expert
Verification Result

SpecVerify Performance Comparison

w
o
1

N
o
1

46.5% 46.5% == Verification Rate (%) Key Achievements:
o oo noastioes  79.31% logical equivalence with expert-
verified properties
36.2% » 28% better than SLDV

* 46.5% verification rate (matches CoCoSim
baseline): 300s (TO)
» Superior accuracy: 2 false negatives, 0

25.9%

false positives
Key Advantage:
* Full automation: no manual variable
- mapping
2 2 , * Found 2 new floating-point errors
0 0 D | | ] . ] . .
CoCoSim SLDV Claude ChatGPT  Direct implementation-level verification
+ESBMC +ESBMC

Wang, W., Farrell, M., Cordeiro, L. C., & Zhao, L. Supporting Software Formal Verification with Large Language
Models: An Experimental Study. In RE 2025, pp. 423-431.



Roadmap: Automated Formal Verification of
Software Requirements

4 )

\
Source code Software Model
Human/ Ve ™\ e N\ Checking
Generated Al-enhanced Requirement Property Decomposition Verification
Formalization perty Le P Counterexample Analysis
& v A tion G fion: R & Refinement \_ )
< NSaS’er;I)rI]_aner:JZra:jz, Pre/Post Strength Tuning &
a I ACSL/ETLg Completeness Check
System
Requirement |-~ - < - /
R . ---counterexample guided. -
P inductive synthesis
Descriptive | T Property Correctness Verification Result
S ~ T Coverage Analysis Auditing Verified
Property Validation System

Coverage Analysis

Formalization Decomposition Auditing
Completed In Progress Planned

Automated requirements System-level property Verification result auditing and

formalization (SpecVerify) decomposition with refinement quality assurance



Cooperative Al-Assisted Formal Verification:
Key Takeaways

LLMs are fast but unsound. Formal verifiers are sound but slow.
Cooperation gives you both if the interface is designed carefully

System | Cooperation Type Interface Result

Black-box portfolio Tracer + shared

FuSeBMC | with shared 20 awards - 16x 1st place
_ memory

coordinator

Sequential LLM-
ibmc oracle
+ formal proof

Iterative feedback NL - LLM -
loop assertion 79% logical equiv.
with human-in-the- | - ESBMC - 0 false positives

loop counterexample

Prompt = invariant | 101 verified - sound
—> ESBMC / Vampire | no false positives

SpecVerify
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