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Abstract

The resolution of the P versus NP problem
in the affirmative—establishing that P =
NP with a constructive, efficient proof—
does not merely weaken modern cryptog-
raphy: it annihilates it permanently and
irrecoverably. This paper presents a rig-
orous analysis of the total and irreversible
destruction of every computational hard-
ness assumption upon which digital civ-
ilization depends. We examine the im-
mediate, cascading, and terminal conse-
quences across all domains: public-key
cryptography, symmetric systems, hash
functions, digital signatures, blockchain
technologies, financial infrastructure, mili-
tary communications, democratic institu-
tions, and the fundamental possibility of
private communication. We demonstrate
that no computational workaround, proto-
col redesign, or algorithmic innovation can
restore cryptographic security in a world
where P = NP. The destruction is not a
setback; it is an extinction-level event for
information security. We further analyze
the resulting civilizational restructuring—
a forced reversion to pre-digital trust mod-
els, the collapse of the global financial sys-
tem, the end of electronic commerce, and
the emergence of a new geopolitical or-
der defined by the absolute impossibility
of computational secrets.

Keywords: P vs NP, cryptographic col-

lapse, computational complexity, informa-
tion security destruction, one-way func-
tions, NP-completeness, post-collapse civ-
ilization, irreversible security failure

1 Introduction

1.1 The Foundation That Breaks

The entirety of modern digital security rests on a
single, unproven mathematical belief: that cer-
tain computational problems are fundamentally
harder to solve than to verify. This belief—
formalized as the conjecture that P # NP—
is not merely an academic curiosity. It is the
invisible foundation beneath every encrypted
message, every digital signature, every secure
transaction, every military communication, ev-
ery medical record, every state secret, and ev-
ery private conversation conducted through elec-
tronic means [1].

When P is proven equal to NP with a con-
structive proof, this foundation does not crack—
it ceases to exist. The distinction between “hard
to solve” and “easy to verify” vanishes. Ev-
ery problem whose solution can be checked effi-
ciently can also be solved efficiently. The math-
ematical asymmetry that makes cryptography
possible is revealed to have never existed at all

12].
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1.2 The Nature of the Destruction

This is not analogous to the breaking of a partic-
ular cipher, as occurred with Enigma in World
War 11, or the obsolescence of DES due to insuf-
ficient key lengths. Those events damaged spe-
cific systems while leaving the theoretical possi-
bility of stronger replacements intact. The proof
that P = NP destroys the category of computa-
tional cryptography itself. There is no stronger
replacement. There is no next generation of al-
gorithms. The entire conceptual framework—
that computational difficulty can serve as a bar-
rier to unauthorized access—is permanently in-
validated |[3].

Central Thesis

A constructive proof that P = NP does
not break cryptographic systems one at a
time. It proves that computational cryp-
tography was never possible in the first
place. The security the world relied upon
was always an illusion sustained by math-
ematical ignorance.

1.3 Scope and Structure

This paper proceeds as follows.  Section 2
establishes the mathematical foundations and
proves the totality of the cryptographic destruc-
tion. Section 3 details the immediate collapse
of public-key cryptography. Section 4 demon-
strates why symmetric cryptography and hash
functions also fall. Section 5 addresses the de-
struction of digital signatures and authentica-
tion. Section 6 analyzes the instantaneous and
total collapse of blockchain and cryptocurrency
systems. Section 7 examines the destruction of
global financial infrastructure. Section 8 consid-
ers military and intelligence consequences. Sec-
tion 9 addresses the broader civilizational im-
pact. Section 10 proves that no recovery is pos-
sible within the computational paradigm. Sec-
tion 11 examines the sole surviving alternative—
information-theoretic security—and its radical
limitations. Section 12 describes the structure
of the resulting world.

2 Mathematical Foundations
of Total Destruction

2.1 Definitions and Formal Frame-
work

Definition 2.1 (The Complexity Classes). Let
P denote the class of decision problems solvable
by a deterministic Turing machine in time O(n*)
for some constant k. Let NP denote the class of
decision problems for which a “yes” answer can
be verified in polynomial time given an appropri-
ate certificate [4].

Definition 2.2 (Constructive Proof of P = NP).
A constructive proof of P = NP provides an ex-
plicit polynomial-time algorithm A that, given
any NP language L and input x, decides whether
x € L in time O(|x|°) for some constant c
depending on L. Crucially, such a proof also
yields, for search wversions of NP problems, an
algorithm that finds a satisfying witness in poly-
nomaial time when one exists.

The constructive nature is essential. A
non-constructive existence proof—showing that
polynomial-time algorithms must exist without
revealing them—would be theoretically devas-
tating but practically less immediate. A con-
structive proof, however, provides the actual
weapon. The algorithms are known. They can
be implemented. They can be executed [5].

2.2 The Collapse
Functions

of One-Way

Theorem 2.3 (Non-Existence of One-Way
Functions Under P = NP). If P = NP, then one-
way functions do not exist.

Proof. A one-way function f : {0,1}* — {0,1}*
is a function computable in polynomial time
such that for every probabilistic polynomial-time
algorithm A,

Pr [A(f(x)) € F7(f(2))] < negl(n).

x+{0,1}n
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Consider the language Ly =
{(y,1,b) Ja such that f(x) =
y and the i-th bit of z is b}. This language
is in NP: given a candidate x, one verifies
f(x) = y in polynomial time and checks the
i-th bit. If P = NP, then L; € P. Therefore,
one can recover = from f(x) bit by bit in
polynomial time, inverting f efficiently. This
contradicts the one-way property for every
candidate function f [2]. O

This theorem is the death sentence for cryp-
tography. One-way functions are not merely use-
ful in cryptography; they are equivalent to the
existence of secure cryptography. The founda-
tional result of Impagliazzo and Luby [6] estab-
lished that the existence of any form of compu-
tational cryptography—pseudorandom genera-
tors, encryption schemes, commitment schemes,
digital signatures—implies the existence of one-
way functions. The contrapositive is absolute:
no one-way functions means no computational
cryptography of any kind.

2.3 The Cascade Through NP-
Completeness

The theory of NP-completeness, established
by Cook [7] and Karp [8], guarantees that a
polynomial-time algorithm for any single NP-
complete problem yields polynomial-time algo-
rithms for all problems in NP. When P =
NP, the following problems—each the founda-
tion of a major cryptographic system—become
polynomial-time solvable:

Problem Cryptosystem  De-
stroyed

Integer Factoriza- RSA, Rabin

tion

Discrete Logarithm  Diffie-Hellman,  DSA,
ElGamal

Elliptic Curve DLP ECDSA, ECDH

Subset Sum Knapsack  Cryptosys-
tems

Lattice Problems NTRU, LWE-based

(SVP, CVP) schemes

Boolean Satisfiabil- All NP-based construc-

ity tions

Graph Isomor- ZK proof systems

phism

Syndrome Decod- Code-based cryptogra-

ing phy

Multivariate MQ-based signatures

Quadratic

Table 1: Cryptographic systems destroyed by P
= NP through the collapse of their underlying
hard problems.

Note that this table includes every candi-
date for “post-quantum” cryptography. Lattice-
based, code-based, multivariate, and isogeny-
based systems all rely on NP-hard or presumed-
hard problems. Under P = NP, they all fall si-
multaneously. The post-quantum cryptography
program, designed to survive quantum comput-
ers, does not survive P = NP [11].

2.4 The Polynomial Is Not Merely
Theoretical

A common misconception suggests that even if
P = NP, the polynomial-time algorithms might
have such enormous exponents or constants as
to be practically infeasible—an algorithm run-
ning in O(n'®"™) is technically polynomial but
utterly impractical. This objection, while the-
oretically possible for a non-constructive proof,
fails to account for the history of algorithmic op-
timization.

Once the structure of the polynomial-time so-
lution is known, the relentless process of algo-



The Permanent Collapse of Computational Cryptography 4

rithmic improvement begins. The initial simplex
algorithm for linear programming was exponen-
tial; the ellipsoid method made it polynomial;
the interior point method made it practical. The
original AKS primality test ran in O(n'?); within
years, improvements brought it to O(n®) with
small constants.

More critically, even a high-degree polyno-
mial algorithm for SAT would enable the au-
tomated discovery of better algorithms for spe-
cific sub-problems—including factoring, discrete
logarithm, and other cryptographic primitives—
through the algorithm’s own application to the
problem of finding efficient algorithms. This self-
referential acceleration guarantees that practi-
cal attacks on all cryptographic systems emerge
within months, not decades |27].

3 The Immediate Death of
Public-Key Cryptography

3.1 RSA: Instant and Total De-
struction

The RSA cryptosystem [9] derives its security
from the computational difficulty of factoring
the product N = pq of two large primes. Un-
der P = NP, the integer factorization decision
problem—*“Does N have a factor less than k7"—
is solvable in polynomial time. Binary search on
k recovers the factors p and ¢ in O(log V) calls
to the decision oracle, each taking polynomial
time.

With p and ¢ known, the private exponent

= ¢! (mod ¢(N)) is computed trivially. Ev-
ery RSA-encrypted message ever transmitted
and recorded is now decryptable. Every RSA
private key is recoverable from its public coun-
terpart. The estimated 3.5 billion RSA certifi-
cates in active use as of 2024 become simultane-
ously worthless [17].

3.2 Diffie-Hellman and Discrete
Logarithm Systems

The Diffie-Hellman key exchange [10] and all de-
rived systems (ElGamal encryption, DSA signa-
tures, their elliptic curve variants) depend on
the hardness of the discrete logarithm problem:
given g, ¢ (mod p), find a. This is in NP (the
witness a is efficiently verifiable), and under P
= NP, it falls to polynomial-time computation.

Every TLS session that used ephemeral Diffie-
Hellman key exchange and whose handshake was
recorded is now breakable. Forward secrecy,
which was designed to protect past sessions even
if long-term keys are compromised, relies on the
hardness of the discrete logarithm. That hard-
ness no longer exists. Forward secrecy retroac-
tively fails [18].

3.3 Elliptic Curve Cryptography:
No Refuge

Elliptic curve cryptography (ECC) offered
equivalent security to RSA with smaller key
sizes, based on the presumed hardness of
the Elliptic Curve Discrete Logarithm Prob-
lem (ECDLP). The ECDLP is in NP. Under
P = NP, it is in P. Every Bitcoin transaction
signed with ECDSA | every TLS session negoti-
ated with ECDHE, every Signal Protocol mes-
sage exchanged using Curve25519—all are com-
promised [13].

3.4 Post-Quantum Cryptography:
Already Dead

The irony 1is devastating. The crypto-
graphic community spent over a decade de-
veloping “post-quantum” cryptographic stan-
dards through NIST’s Post-Quantum Cryptog-
raphy Standardization process [12].  These
systems—CRYSTALS-Kyber (lattice-based key
encapsulation), CRYSTALS-Dilithium (lattice-
based signatures), FALCON (lattice-based sig-
natures), SPHINCS+ (hash-based signatures)—

were designed to resist quantum computers.
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They were never designed to resist P = NP.
Lattice problems (Learning With Errors, Short
Integer Solution) are in NP. Under P = NP, they
are efficiently solvable. The entire post-quantum
cryptography program is rendered obsolete be-
fore its full deployment. SPHINCS+, being
hash-based, survives only as long as the underly-
ing hash function provides collision resistance—
a property we address in Section 4.

4 The Fall of Symmetric
Cryptography and Hash
Functions

4.1 Why Symmetric Systems Also
Die

A superficial analysis might suggest that sym-
metric cryptography survives P = NP intact.
After all, AES is not directly based on an
NP-hard problem. The key recovery problem
for AES-128—given a plaintext-ciphertext pair
(m,c), find k such that AES,(m) = ¢—is solv-
able by brute-force search over 2'2® keys, but
this is exponential in the key length, not an NP
problem in the traditional sense.

This analysis is fatally incomplete. The se-
curity of symmetric ciphers depends on the
non-existence of structural shortcuts—the ci-
pher must behave as a pseudorandom permu-
tation. A pseudorandom permutation family is
a special case of a pseudorandom function fam-
ily, which requires the existence of one-way func-
tions [2]. Since P = NP implies no one-way
functions exist, no pseudorandom function fam-
ily exists, and therefore no computationally se-
cure symmetric cipher exists.

Theorem 4.1 (Collapse of Pseudorandom Gen-
erators). If P = NP, no pseudorandom generator
ex1sts.

Proof. A pseudorandom generator G

{0,1}  —  {0,1}"*"' stretches n bits to
n + 1 bits such that G(U,,) is computationally
indistinguishable from U,,;. The language

Lg ={y € {0,1}"" : 3z € {0,1}",G(z) = y}
is in NP. Under P = NP, membership in Lg is
efficiently decidable, providing a distinguisher
that separates G(U,) (always in L¢g) from U,
(in Lg with probability at most 27'). This
contradicts pseudorandomness [14]. O

The practical consequence: the output of any
deterministic symmetric cipher can be distin-
guished from random, and structural attacks can
be mounted against any specific construction.

4.2 Hash Function Catastrophe

Cryptographic hash functions (SHA-256, SHA-
3, BLAKE3) require three properties: preimage
resistance, second preimage resistance, and col-
lision resistance. All three collapse:

e Collision resistance: Finding a collision
(x1,22) with H(x;) = H(zy) and 21 # 9
is an NP search problem (the collision is an
efficiently verifiable witness). Under P = NP,
collisions are found in polynomial time for any
hash function.

e Preimage resistance: Given y, finding =
such that H(z) = y is the inversion of a
polynomial-time function. As proven in Sec-
tion 2, no function is one-way under P = NP.
Preimages are found efficiently.

e Second preimage resistance: Given 1z,
finding =y # x; with H(x;) = H(xs) is an
NP search problem. It falls under P = NP.

The destruction of hash functions has conse-
quences far beyond encryption. Hash functions
are the backbone of data integrity verification,
password storage, software distribution, version
control systems (Git), content-addressable stor-
age, and blockchain consensus. All of these sys-
tems lose their security guarantees simultane-
ously.
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4.3 Message Authentication

Codes

HMAC [25] and other MAC constructions de-
rive their security from the pseudorandomness of
the underlying hash function or the existence of
pseudorandom function families. Both assump-
tions are destroyed. Message authentication—
the guarantee that a message was not altered in
transit and originated from a party possessing
the secret key—becomes computationally im-
possible.

The
Computational

5 Digital Signatures:
End of
Trust

5.1 Universal Forgery

Digital signatures—RSA-PSS, ECDSA, EADSA,
Dilithium, FALCON-—all become universally
forgeable. Given any public key, an adversary
constructs valid signatures on arbitrary mes-
sages. The implications are immediate and
catastrophic:

1. Software supply chains: Code signing cer-
tificates become meaningless. There is no
way to verify that a software update orig-
inated from its claimed developer. Every
software distribution mechanism (Windows
Update, apt repositories, App Store, Google
Play) loses its trust anchor.

2. Certificate authorities: The entire X.509
PKI infrastructure collapses. Any party can
forge a certificate for any domain. HTTPS
provides no authentication guarantee. Every
website’s identity becomes unverifiable.

3. Legal frameworks: Digital signatures carry
legal force in jurisdictions worldwide under
laws such as the EU’s eIDAS regulation, the
US ESIGN Act, and the UNCITRAL Model
Law. All electronically signed contracts, legal
documents, and regulatory filings lose their

evidentiary value. Courts can no longer rely
on digital signatures to establish authenticity
or non-repudiation.

4. Email authentication: DKIM, SPF, and
DMARC—the protocols that authenticate
email and combat phishing—rely on digital
signatures. They all fail. Every email address
becomes perfectly spoofable.

5.2 Non-Repudiation: Perma-

nently Impossible

Non-repudiation—the property that a signer
cannot deny having signed a document—
requires that only the signer could have pro-
duced the signature. When signatures are uni-
versally forgeable, non-repudiation ceases to ex-
ist. No electronic action can be irrefutably at-
tributed to any individual through computa-
tional means. This destroys the foundation of
electronic commerce, digital contracts, and on-
line legal proceedings.

6 Blockchain and Cryp-

tocurrency: Instantaneous
Extinction

6.1 The Triple Death of Bitcoin

Bitcoin and all proof-of-work cryptocurrencies
die three simultaneous deaths under P = NP:
Death 1: Hash function collapse. Bit-
coin mining requires finding a nonce n such that
SHA-256(SHA-256(block _header|n)) < target.
This is an NP search problem. Under P = NP,
mining becomes trivially efficient. The difficulty
adjustment mechanism cannot compensate for
a polynomial-time mining algorithm—Dblocks are
produced faster than the network can propagate
them. The blockchain forks uncontrollably [15].
Death 2: ECDSA signature forgery. Bit-
coin transactions are authorized by ECDSA sig-
natures over the secp2b6kl curve. Under P =
NP, any party can forge signatures for any Bit-
coin address whose public key has been revealed
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(which occurs upon the first spending transac-
tion from that address). The estimated 5+ mil-
lion Bitcoin in addresses with exposed public
keys are immediately stealable [16].

Death 3: Merkle tree destruction. The
integrity of Bitcoin’s transaction history de-
pends on SHA-256 Merkle trees. With hash
collisions trivially constructible, the transac-
tion history can be falsified. The immutability
guarantee—Bitcoin’s core value proposition—is
void.

6.2 Smart Contract Platforms

Ethereum and all smart contract platforms face
the same triple death, compounded by a fourth:
smart contracts that depend on cryptographic
operations (multisignature wallets, time-locked
contracts, hash-locked atomic swaps) have their
security assumptions violated at the protocol
level. Decentralized finance (DeFi) protocols
holding hundreds of billions of dollars in value
lose all security guarantees simultaneously.

6.3 Total Cryptocurrency Market
Destruction

The global cryptocurrency market (valued at ap-
proximately $2.5 trillion as of early 2025) goes
to zero. Not approximately zero. Exactly zero.
There is no residual value in a system whose ev-
ery security property has been invalidated. The
destruction is instantaneous upon publication of
the proof—markets will react to the announce-
ment before the algorithms are even widely im-
plemented, as traders anticipate the inevitable
collapse.

7 Global Financial Infras-
tructure: Systemic Col-
lapse

7.1 The Payment System Dies

The global payment infrastructure—SWIFT,
Fedwire, CHIPS, TARGET2, CLS—relies on en-
crypted communications and authenticated mes-
sages. Every interbank transfer, every credit
card transaction, every ACH payment depends
on cryptographic authentication. When authen-
tication fails, the payment system must halt.

The daily volume processed by these systems
exceeds $10 trillion. A single day’s outage would
constitute the largest financial disruption in hu-
man history. The outage resulting from P = NP
is not for a single day. It is permanent, until the
entire infrastructure is rebuilt on fundamentally
different principles—a process requiring years or
decades [24].

7.2 The Banking System

Online banking becomes impossible. Not
insecure—impossible. There is no way to au-
thenticate a user’s identity, no way to ensure
that transaction instructions are genuine, no
way to protect account information in transit.
Banks must revert to in-person, paper-based
operations—a model that cannot sustain the
transaction volume of the modern economy.

ATM networks fail. Point-of-sale terminals
fail. Wire transfers fail. The financial system
does not merely suffer a crisis of confidence; it
suffers a physical inability to function.

7.3 Stock Markets and Trading

Electronic trading, which accounts for over 90%
of equity market volume, requires authenticated
and encrypted communication between traders,
exchanges, clearing houses, and depositories. All
electronic trading must cease. Stock exchanges
revert to open outcry or suspend operations en-
tirely. The price discovery mechanism for the



The Permanent Collapse of Computational Cryptography 8

global economy stops functioning.

7.4 Insurance and the Concept of
Digital Risk

The insurance industry cannot price risk in a
world without cryptography. Cyber insurance—
a market worth over $10 billion annually—
becomes meaningless when every digital system
is simultaneously and permanently vulnerable.
More fundamentally, the actuarial models un-
derlying all insurance depend on digital record-
keeping whose integrity is no longer guaranteed.

8 Military and Intelligence
Consequences

8.1 The End of Signals Intelli-
gence

Every military communication encrypted with
computational cryptography is exposed. This
includes:

e All historically recorded encrypted communi-
cations that were captured but not decrypted
become readable. Intelligence agencies rou-
tinely intercept and store encrypted foreign
communications against the possibility of fu-
ture cryptanalytic breakthroughs. Under P
= NP, this entire archive—decades of inter-
cepted military, diplomatic, and intelligence
traffic—becomes plaintext [19].

e All currently encrypted military command-
and-control communications are exposed in
real time.

e Nuclear command and control systems, which
rely on encrypted and authenticated commu-
nication channels, lose their security guaran-
tees. The ability to verify that a launch order
is authentic—or that a stand-down order has
not been forged—is destroyed.

8.2 Nuclear Command and Con-
trol

The specific vulnerability of nuclear command
and control systems demands emphasis. The
Permissive Action Links (PALs) that prevent
unauthorized nuclear weapon use rely on cryp-
tographic authentication. The communication
systems that transmit Emergency Action Mes-
sages (EAMs) for nuclear launch rely on crypto-
graphic authentication. The verification systems
that confirm the identity and authority of the
individuals issuing nuclear orders rely on cryp-
tographic authentication.

When all of these systems fail simultaneously,
the nuclear deterrence framework—which has
prevented great-power nuclear war since 1945—
enters an unprecedented state of unreliability. A
forged launch order is indistinguishable from a
genuine one. A forged stand-down order is in-
distinguishable from a genuine one. The conse-
quences of this ambiguity are existential [20].

8.3 Intelligence Agencies: Expo-

sure and Paralysis

Every intelligence agency’s classified communi-
cations, source identities, operational plans, and
analytical products that were ever transmitted
or stored using computational cryptography are
exposed. The identities of covert operatives, the
details of intelligence-sharing agreements, the
content of diplomatic cables—all become acces-
sible to anyone with computing resources and
the published algorithms.

9 Societal and Civilizational
Impact

9.1 The End of Digital Privacy

Privacy in digital communication becomes phys-
ically impossible through computational means.
Every email, every text message, every voice-
over-1P call, every video conference—all trans-
mitted without meaningful protection. The con-
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cept of a “private” digital communication ceases
to exist.

This affects not merely convenience but funda-
mental rights. Attorney-client privilege, medi-
cal confidentiality, journalistic source protection,
and the privacy of personal communications are
all enforced, in practice, through cryptographic
systems. When these systems fail, the practical
enforcement of these rights in the digital domain
fails with them.

9.2 The Medical Records Crisis

Electronic health records (EHR) systems, man-
dated in most developed nations, store sensi-
tive medical information protected by encryp-
tion and access controls that depend on crypto-
graphic authentication. Under P = NP:

e All electronic medical records become accessi-
ble to unauthorized parties.

e The integrity of medical records can no longer
be verified—a patient’s medication list, al-
lergy information, or surgical history may
have been tampered with, and there is no com-
putational method to detect the tampering.

e Prescription drug monitoring programs, elec-
tronic prescribing systems, and clinical deci-
sion support systems all lose their integrity
guarantees.

The potential for harm is direct and lethal: a
tampered medical record could lead to adminis-
tration of a contraindicated medication, failure
to account for a critical allergy, or an incorrect
surgical procedure.

9.3 Democratic Institutions

Electronic voting systems, already controversial,
become indefensible. But the damage extends
far beyond voting machines:

e Government communications are exposed.
Cabinet deliberations, legislative negotiations,
judicial conferences—all conducted partially

through digital channels—lose their confiden-
tiality.

e Tax systems, social security systems, and ben-
efit distribution systems rely on authenticated
digital communication. They all fail.

e Diplomatic communications are exposed, with
consequences comparable to (but far exceed-
ing) the WikiLeaks disclosures.

e National identity systems (digital passports,
national ID cards with cryptographic chips)
become forgeable.

9.4 The Trust Catastrophe

Perhaps the most profound consequence is the
destruction of computational trust. Modern civ-
ilization has outsourced an enormous propor-
tion of its trust relationships to cryptographic
systems. We trust that our bank accurately
reports our balance because cryptographic au-
thentication protects the communication chan-
nel. We trust that software updates come from
their claimed developers because code signing
provides verification. We trust that websites are
who they claim to be because the PKI hierarchy
vouches for them.

When computational trust is destroyed, hu-
man trust must fill the gap. But human trust
does not scale. The global economy functions
precisely because cryptographic trust allowed
billions of strangers to transact with confidence.
There is no human trust mechanism that can
replace this at scale [21].

10 The Impossibility of Re-
covery

10.1 Why There Is No Fix

The most critical point of this entire analysis—
the point that distinguishes the P = NP sce-
nario from any historical cryptographic break—
is that no computational recovery is possi-
ble. This is not a claim about current technol-
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ogy or current knowledge. It is a mathematical
theorem.

Theorem 10.1 (Irrecoverability of Computa-
tional Cryptography). If P = NP, then no
cryptographic scheme whose security relies on
computational hardness can be secure against
polynomial-time adversaries.

Proof. Any computationally secure crypto-
graphic scheme requires the existence of one-way
functions [6]. P = NP implies no one-way func-
tions exist (Theorem 2.1). Therefore, no com-
putationally secure cryptographic scheme exists.
This holds regardless of the specific mathemati-
cal problem, key size, algorithmic design, or pro-
tocol structure employed. The impossibility is
absolute and permanent. O

This theorem forecloses every avenue of com-
putational recovery:

e Larger keys do not help. The attack
is polynomial-time; increasing key size pro-
vides only polynomial slowdown against a
polynomial-time attack. Security does not
grow faster than the attack’s cost.

e New mathematical problems do not
help. FEvery problem in NP is solvable in
polynomial time. There is no NP problem left
to base cryptography on.

e New protocol designs do not help. The
impossibility is at the level of the existence of
one-way functions, which is prerequisite to all
computational cryptographic protocols.

e Obfuscation does not help. Program
obfuscation schemes require computational

hardness assumptions that do not survive P
= NP.

e Quantum computing does not help.
Quantum cryptographic algorithms (Shor’s
algorithm,  Grover’s algorithm) provide
speedups over classical algorithms for specific
problems. But the P = NP proof provides
classical ~ polynomial-time algorithms for

these same problems. Quantum comput-
ing offers no advantage when the classical
baseline is already polynomial. Furthermore,
the computational hardness assumptions
underlying quantum key distribution’s au-
thentication mechanisms (which are classical)
are destroyed.

10.2 The Misconception of “Secu-
rity Through Obscurity”

Some might suggest that cryptographic algo-
rithms could be kept secret, providing security
through obscurity rather than computational
hardness. This fails for fundamental reasons:

1. Kerckhoffs’s principle is not merely a de-
sign philosophy; it reflects operational re-
ality. Any widely deployed system will be
reverse-engineered. The algorithms will be-
come known.

2. Even an unknown algorithm, if it relies on
computational hardness, is vulnerable to the
generic P = NP attack. The attacker need
not know the algorithm’s structure; they need
only formulate the decryption problem as an
NP decision problem (which it always is, since
verifying a decryption is polynomial-time)
and apply the universal polynomial-time al-
gorithm.

3. The approach fails to scale. Every pair of
communicating parties would need a unique,
secret algorithm—a logistical impossibility
for any system with more than a handful of
users.

11 Information-Theoretic
Security: The Only Sur-
vivor

11.1 What Survives and Why

Information-theoretic security—security that
holds against adversaries with unlimited com-
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putational power—is unaffected by P = NP be-
cause it never relied on computational hardness
in the first place. The surviving primitive is
the one-time pad (OTP), proven unbreakable by
Shannon in 1949 [22].

Theorem 11.1 (Shannon’s Theorem). An en-
cryption scheme achieves perfect secrecy if and
only if the key space is at least as large as the
message space and each key is used at most once.

The one-time pad satisfies this requirement:
to encrypt an n-bit message, one uses an n-bit
key, shared in advance, used exactly once, and
then destroyed.

11.2 The Devastating Limitations
of Information-Theoretic Se-
curity

While the one-time pad provides provably un-
breakable encryption, it imposes requirements
that make it impractical for general use:

1. Key distribution: The key must be at least
as long as the message and must be securely
shared between parties in advance. Without
computational cryptography, “secure sharing”
means physical transfer of key material. For
a single gigabyte of communication, a giga-
byte of key material must be physically trans-
ported.

2. Key management: Keys can never be
reused. An organization communicating at
modern data rates (terabytes per day) would
need to physically distribute terabytes of key
material daily.

3. No public-key equivalent: Information-
theoretic security provides no mechanism for
two parties who have never met to establish a
secure communication channel. The concept
of public-key cryptography—which enabled
secure communication between strangers and
made electronic commerce possible—has no
information-theoretic analog.

4. No digital signatures: Information-
theoretically secure digital signatures do not
exist with the same properties as compu-
tational signatures. Authentication requires
shared secret keys, which means no public
verifiability, no non-repudiation, and no scal-
able trust infrastructure.

5. No secure multi-party computation:
Many cryptographic protocols (secure vot-
ing, private auctions, privacy-preserving data
analysis) rely on computational assump-
tions. Their information-theoretic counter-
parts, where they exist, require either trusted
parties or communication complexity that
scales prohibitively.

11.3 Quantum Key Distribution:
A Partial and Insufficient So-
lution

Quantum Key Distribution (QKD) [23] provides
information-theoretically secure key distribution
using quantum mechanical principles. It allows
two parties connected by both a quantum chan-
nel and an authenticated classical channel to es-
tablish shared secret keys whose security is guar-
anteed by the laws of physics.

However, QKD is not a solution to the P =
NP crisis:

e QKD requires an authenticated classical chan-
nel. Without computational cryptography,
authentication must be bootstrapped through
pre-shared secrets (requiring initial physical
key distribution) or information-theoretic au-
thentication codes (which consume key mate-
rial).

e QKD is point-to-point and requires dedicated
quantum channels (typically fiber optic). It
cannot be routed through the classical inter-
net. Building a QKD network connecting bil-
lions of devices would require a complete par-
allel communication infrastructure.

e QKD rates are limited by physics. Current
systems achieve key rates of megabits per sec-
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ond over short distances, dropping rapidly
with distance. This is orders of magnitude
below the bandwidth requirements of modern
digital communication.

e QKD does not provide digital signatures,
public-key encryption, or any of the other
cryptographic functionalities that P = NP de-
stroys.

12 The of the
Post-Cryptographic
World

Structure

12.1 The Forced Reversion

Civilization does not end. Civilization existed
before computational cryptography, and it will
continue after. But the structures of the post-
cryptographic world bear more resemblance to
the 1960s than to the 2020s.

Post-P=NP
placement

Current System Re-

In-person banking with
physical documentation
Telephone/mail  order,
physical retail
Notarized physical sig-
natures, wet ink
Physical couriers, sealed
letters

Paper records in locked

Online banking
E-commerce
Digital signatures
Encrypted email

Electronic medical

records filing cabinets

Software distribu- Physical media with

tion manual verification

Cryptocurrency None (concept is impos-
sible)

HTTPS Not possible; web be-
comes read-only and
unauthenticated

Table 2: The forced reversion of digital systems
to physical alternatives.

12.2 The Economic Contraction

The modern global economy depends on the
velocity and efficiency of digital transactions.
When these transactions become impossible (or
revert to physical processes), economic efficiency
drops catastrophically. Conservative estimates
suggest:

e Global GDP contracts by 15-30% within the
first year as digital commerce halts and finan-
cial systems operate in degraded mode.

e The technology sector (approximately $5.3
trillion in annual revenue globally) contracts
by 50% or more, as the majority of its value
proposition depends on secure digital infras-
tructure.

e Unemployment in developed economies in-
creases by 10-20 percentage points as
digitally-dependent industries contract.

12.3 The
ment

Geopolitical Realign-

The P = NP proof triggers an immediate and
violent realignment of global power:

e Intelligence asymmetry collapses. Na-
tions that relied on signals intelligence superi-
ority (principally the Five Eyes alliance) lose
their advantage. The historical intelligence
take from decades of intercepted encrypted
communications becomes available to anyone.

e Nuclear stability is threatened. As dis-
cussed in Section 8, the compromise of nuclear
command and control authentication creates a
period of extreme danger.

e Physical security becomes paramount.
Nations with strong physical security, large
conventional militaries, and geographically
defensible positions gain relative advantage
over nations whose power was projected
through technological and informational supe-
riority.
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e The internet becomes a liability. Na-
tions heavily dependent on internet-connected
infrastructure find that this infrastructure is
now a vulnerability rather than an asset. Air-
gapped, physically secured systems become
the only trustworthy infrastructure.

12.4 The Positive Consequences

It would be intellectually dishonest to present

only the catastrophic consequences. P = NP
also yields:
e Optimization breakthroughs. Every

NP-hard optimization problem—protein fold-
ing, drug discovery, logistics, scheduling,
circuit design, machine learning—becomes
polynomial-time solvable. The scientific and
engineering advances enabled by this are incal-
culable. Cancer treatment optimization, cli-
mate modeling, materials science, and artifi-
cial intelligence all leap forward by decades [5].

e Mathematical breakthroughs. The verifi-
cation of mathematical proofs is in NP. Under
P = NP, the discovery of mathematical proofs
is in P (for proofs of bounded length). Auto-
mated theorem proving becomes feasible for a
vast class of mathematical conjectures.

e Planning and logistics. NP-hard plan-
ning problems—supply chain optimization,
transportation routing, resource allocation—
become efficiently solvable, dramatically in-
creasing economic efficiency (once the econ-
omy stabilizes on new trust foundations).

The tragedy is that these benefits are deliv-
ered simultaneously with the destruction of the
infrastructure needed to deploy them at scale.

13 Timeline of Collapse

The following timeline estimates the progression
of the collapse following publication of a con-
structive proof that P = NP:

Hours 0—24: The proof is published and veri-
fied by leading complexity theorists. Financial
markets panic. Cryptocurrency markets collapse
entirely. Government agencies initiate emer-
gency protocols. Military communications shift
to physically distributed one-time pads (previ-
ously maintained for exactly this contingency by
some nations).

Days 1-7: Practical implementations of the
SAT-solving algorithm appear. Security re-
searchers demonstrate breaks of RSA-2048,
AES-256, and SHA-256. All certificate authori-
ties revoke all certificates (a meaningless gesture,
as the revocation infrastructure itself is compro-
mised). Banks suspend online operations. Stock
exchanges halt electronic trading.

Days 7-30: Optimized implementations bring
attack costs within reach of consumer hardware.
Nation-states begin mass decryption of histori-
cally intercepted communications. Intelligence
exposures begin. The first forged digital signa-
tures appear in legal proceedings, triggering a
crisis in electronic contract law.

Months 1-6: Financial systems stabilize on
degraded, physical-process-based operations.
Economies contract sharply. Governments im-
plement emergency regulations voiding the legal
validity of all digital signatures and establishing
physical authentication requirements. Software
distribution shifts to physical media with human
verification chains.

Months 6—24: New physical trust infrastruc-
ture develops. QKD networks begin deploy-
ment between critical government and financial
nodes. The economy begins to recover, restruc-
tured around physical security models. Interna-
tional treaties are negotiated regarding the use
of the decrypted intelligence archives.

Years 2—10: A new equilibrium emerges.
The economy has permanently restructured.
Information-theoretic security systems are
deployed for critical applications, but their
cost and complexity limit them to govern-
ment, military, and large financial institutions.
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The general public communicates without
cryptographic protection. Society adapts.

14 Theoretical Implications

14.1 The Complexity-Theoretic
Landscape

P = NP collapses the polynomial hierarchy: PH
= P. This follows because ¥¥ = NP = P, and
by induction, X = P for all k. The entire poly-
nomial hierarchy, which provides the theoretical
foundation for increasingly powerful proof sys-
tems, collapses to its base level.

Furthermore, BPP = P (already widely be-
lieved), and more consequentially, the relation-
ship between P, NP, co-NP, and PSPACE sim-
plifies dramatically. Whether PSPACE = P re-
mains an open question even under P = NP, but
the collapse of the polynomial hierarchy removes
the primary evidence against it [1].

14.2 The Impagliazzo World That
Was

Impagliazzo |26] famously described five possible
worlds based on the status of P vs NP and the
existence of one-way functions:

1. Algorithmica: P = NP. (The world we
now inhabit.)

2. Heuristica: P # NP, but no one-way func-
tions exist.

3. Pessiland: One-way functions exist, but
not pseudorandom generators.

4. Minicrypt: Pseudorandom generators and
symmetric cryptography exist, but not
public-key cryptography.

5. Cryptomania: Public-key cryptography

exists.

Humanity built its civilization assuming it
lived in Cryptomania.  The proof that P
= NP reveals that it has always lived in

Algorithmica—a world where efficient algo-
rithms exist for all NP problems, where cryp-
tography is impossible, but where optimization
is boundlessly powerful. The civilizational in-
frastructure must be rebuilt for the world that
actually exists, not the one that was assumed.

15 Conclusion

The proof that P = NP is simultaneously the
greatest intellectual achievement and the great-
est practical catastrophe in the history of com-
puter science. It resolves the most important
open problem in mathematics in the affirmative,
unlocking polynomial-time solutions to thou-
sands of optimization problems that have re-
sisted efficient solution for decades. And it
permanently, irrecoverably, mathematically cer-
tainly destroys the possibility of computational
cryptography.

There is no patch. There is no workaround.
There is no next-generation algorithm waiting to
be discovered that will restore what is lost. The
mathematics is absolute: if P = NP, then one-
way functions do not exist, and without one-way
functions, computational cryptography is impos-
sible. The digital civilization built on the as-
sumption that P # NP must be rebuilt on differ-
ent foundations—physical security, information-
theoretic primitives, and human trust networks
that do not scale.

The world does not end. But the digital world,
as constructed over the past fifty years, ends
permanently. What replaces it will be slower,
more local, more physical, and more constrained.
It will also, paradoxically, be a world in which
many previously intractable scientific and engi-
neering problems are solved, diseases are cured
faster, materials are designed more efficiently,
and logistics are optimized beyond current imag-
ination. The tragedy and the gift arrive in the
same theorem.

The question that remains is not mathemati-
cal but human: can civilization manage the tran-
sition from Cryptomania to Algorithmica with-
out destroying itself in the process?
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