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Instruction tables will have (o be made up by mathematicians with computing experience and perhaps a cerlain puzzie-solving
ability... This process of constructing instruction tables should be very fascinating. There need be no real danger of it ever

becoming a drudge, for any processes that are quite mechanical may be turned over to the machine iiself. L
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let rec insert x xs =
match xs with
| [] > x :: []
| h :: t ->
1f x <= h then x :: Xxs
else h :: (insert x t)

OCaml

append:
push ebp
mov ebp, esp ‘
push eax
push ebx
push len
call malloc
mov ebx, [ebp + 12]
mov [eax + info], ebx
mov dword [eax + next], ©
mov ebx, [ebp + 8]
cmp dword [ebx], ©
je null_pointer
mov ebx, [ebx]

next_element:
cmp dword [ebx + next], ©
je found_last ‘
mov ebx, [ebx + next]
jmp next_element

found_1last:
push eax
push addMes
call puts
add esp, 4
pop eax
mov [ebx + next], eax

go_out:
pop ebx
pop eax
mov esp, ebp
pop ebp
ret 8

null pointer:
push eax
push nullMes
call puts
add esp, 4
pop eax
mov [ebx], eax
jmp go_out
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L 25t 49| 0| — GitHub Copilot

f solution(lst):

return sum(lstli] for 1 in ra (0,len(lst)) if 1 X 2 ==
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#include
#include
#include
#include
#include
#include

int main(int argc,

{

"FHE.h"
"EncryptedArray.h"
<NTL/lzz pXFactoring.h>
<fstream>

<sstream>

<sys/time.h>

char **argv)

long m=0, p=2, r=1; // Native plaintext space
// Computations will be 'modulo p'
long L=16; // Levels
long c=3; // Columns in key switching matrix
long w=64; // Hamming weight of secret key
long d=0;
long security = 128;
272X Gy
m = FindM(security,L,c,p, 4, 0, 0);
FHEcontext context(m, p, r);
buildModChain (context, L, c);
FHESecKey secretKey (context) ;
const FHEPubKeyé& publicKey = secretKey;

G context.alMod.getFactorsOverzZ () [0];
secretKey.GenSecKey (w) ;
addSomelDMatrices (secretKey) ;
EncryptedArray ea(context, G);
vector<long> vl;

vl.push back(atoi(argv[1l]));
Ctxt ctl (publicKey)

ea.encrypt (ctl, publicKey, vl);
v2.push back(atoi(argv[2]));
Ctxt ct2(publicKey);

ea.encrypt (ct2, publicKey, v2);

HElb (5382S 2lojE2{g|) 0|8 £ 2H

#include
#include
#include

int main

{

<jostream>
<fstream>
<integer.hxx>

()

Integer8 a, b, c;
cin >> a;
cin >> b;

C a + b;

cout << c¢c;
FINALIZE_CIRCUIT(blif_name);

Cingulata (&
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* Bascd on approximate common divisor problem o For ciphertexts y; « Enc,(y)), the following

® p:integer as a secret key holds

¢ g :random integer Dec (p, + ,4,) = py + ps

e r (< |p|) : random noise for security Dec (I‘l Xllz) = ) X iy

Enc(ue€(01))=pg+2r+u ¢ The scheme can evaluate all boolean circuits
,p__ . mod od 2 as +and X in £, = {0,1} are equal to XOR
Dec,(c) = (c moc p) m and AND

Dec,(Enc,(w)) = Dec,(pq + 2 + p) =




ol=: S75t= Noise

¢ Noise increases during homomorphic operations.

o Forp,=pq,+2r,+ p,

Hy + = plqy + qy) H2(r + ) + (4, + i) |double increase
oy Xy = p(pgygy + =) +|2(2r,r2 + rypy + ) + (g X py)| quadratic increase

noIsc

® if (noise > p) then incorrect results
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rewritable by rule (1)

~rewritable by rule (2)
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AT} D of2 & LICH More examples of OCaml coding

S — T

The hoamewaork is way too hard compared to the exam, please lower the difficulty of
the homework

Actually teach us OCaml.

e ——




OCaml gil7

ot =

2H: &3 oM 2E2E OCaml Z2 3 SHMSIE=E.
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ol AI25H= OCaml Subset

rec f(x:71): 175 =e

X

€1 €2

k(er, -+ 5 €q(x))
k™' (e)

match e with xk;  — e,-k




O| 2

type nat =

O
S of nat

type list =

Nil

Cons of nat * 1list

synth list -> nat satisfying

[Nil] -> O,

[Cons (0,N11) ]

-> 1,

[Cons (0, Cons (0,N1i1)) ]

-> 2,

let rec (£

fun (x:1ist) ->

match x with
Nil( ) ->

O (Un Nil (x))

Cons( ) ->

S((f (Un Cons(x)).

(List -> nat))




® Woosuk Lee, Combining the Top-Down Propagation and Bottom-
Up Enumeration for Inductive Program Synthesis, POPL 2021.
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Q&! 'E'&]l A‘|H|ﬁ (Static analysis-as-a-service)

SY" []PSYS Scan Hore

Free Report Get Started in 3 Easy Steps
Agile Security Manifesto
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1.Sign up and registeryour 2. Uploac your build for 2. View and fix your defects
project unalysis
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Cloud based Pricing and Functionality
Static & Dynamic to Scale as You Grow
Application Security CTENN RN
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