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Computability Theory"

Wilried Sieg

0. INTRODUCTION.
Computability is perhaps the most significant and distinctive notion modern
+ Togic has introduced; in the guise of decidability and effective calculability it has a

venerable history within philosophy and mathematics. Now it is also the basic

theoretical concept for computer science, artificial intelligence and cognitive

i=0 science. This essay discusses, at its heart, methodological issucs that are central

to any mathematical theory that is to reflect parts of our physical or intellectual

' experience. The discussion is grounded in historical developments that are
LAl deeply intertwined with meta-mathematical work in the foundations of

y mathematics. How s that possible, the reader might ask, when the essay is

concerned solely wi ility? This introduction begi an answer
by first describing the context of foundational investigations in logic and

hematics and the main lines of the sys pres

0.1 Foundational contexts. In the second half of the 19 century the issues of
decidability and effective calculabilty rose to the fore in discussions concerning

the nature of mathematics. The divisive character of these discussions is reflected
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Program Synthesis

Using ChatGPT

Synthesis
Paradigm
Inductive Deductive
Example Oracle Component Theorem Transformation
Guided Guided Based proving Rules
Mathematical Predicate Logic

Declarative Imperative

Induction Extension




Examples of Tasks

{"input”: "BTR KRNL WK CORN 15Z", "output": "15Z"},
{"input”: "CAMP DRY DBL NDL 3.6 0Z", "output": "3.6 0Z"},
{"input”: "CHORE BOY HD SC SPNG 1 PK", "output": "1 PK"},
{"input”: "FRENCH WORCESTERSHIRE 5 Z", "output": "5 Z"},
{"input”": "0 F TOMATO PASTE 6 0Z", "output": "6 0Z"}],

{"input”: "International Business Machines", "output": "IBM"},
{"input”: "Principles Of Programming Languages”, "output": "POPL"},
{"input”: "International Conference on Software Engineering”, "output”: "ICSE"}

{"input": "(6/7)(4/5)(14/1)", "output": "6/7 # 4/5 # 14/1 # "},
{"input": "49(28/11)(14/1)", "output": "28/11 # 14/1 # "},
{"input": "() (28/11)(14/1)", "output": "28/11 # 14/1 # "}
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Assign Role

“Imagine you are Business Development expert in
Supply Chain with over 15 years of Experience in
Xfield *

Different
Styling Output

“Messages and email should be informative, should - { Langu age

have valid used case, and offers a clear call to action
aswell* Models

Be Specific Prom pt DPR, ERNIE, GET, 5,
“"Imagine you would like to invite X' to discuss how our Midjourney,
supply chain management services can help your >§ —
business reduce costs and increase efficiency" PromptBase, DALL-E

Best Practices
For Designing Effective
Prompts

Add Conditions

“You also must select the right use case and case study
to be mentioned in emails and LinkedIn messages from
the provided list.”

Provide Data
“Your company description is this “COMPANY.

DESCRIPTION" and your target client description is
this “TARGET CLIENT DESCRIPTION" and your target
client is working on “TARGET CLIENT'S USEDCASE"




Prompt Examples




This year’'s internship subject:

Program Synthesis Using Open LLMs
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Internship Objectives:

In-depth research of LLM architectures
Prompt Engineering

Model Fine-Tuning

Metrics Analysis

Dataset Construction

Model Comparison



Three Main Tasks:
e Code Modernisation
e Code Migration

e Code Diversification



Modernisation:

Eventually
with inclusion
of good

Notable Changes from Java 11 to Java 17

Language improvements

Records

Text Blocks

Switch Expressions

Sealed Classes

Pattern Matching for instanceof

APl improvements and changes

security :
practices

Helpful NullPcinterExceptions
Unix-Domain Socket Channels

JFR Event Streaming

Hidden Classes

Removal of Nashorn JavaScript Engine

Garbage collector improvements and changes

Shenandoah GC

ZGC

G1: Return Committed Memory

G1: NUMA-aware

Removal of Concurrent Mark and Sweep GC

Tooling improvements and changes

Windows/AArch64 port
macOS/AArch64d port
Alpine Linux port
Packaging Tool
Removal of AOT/Graal

PERFORCE




private static boolean checkCriterion(A ist<MyComplex> neighbors,
double noiselLevel, double ratio){

if (neighbors. e() > 2){
double mean = neighbors.g
for (int i=1; i<neighbors

mean += neighbors.
mean /= neighbors.

if (mean > noiselevel){
for (int i=0; i<neighbors. (); i++)
if (neighbors. Abs() > (mean*ratio))
return t

}

return false;

return true;

(numbers):

squares = []
"~ number numbers:
squares.append(number**2)

squares

O:

numbers = [1, 2, 3, 4]

result = square_numbers(numbers)

print(result)

Java

Python

Migration:



(%) Copy code

L] .ﬁ [ ] . = , b - ,
Dlve rSI Catlon. System.out.print(
( =0; 1< n; i++) {
System.out.print(a + );
= a;
- b;
temp + b;

(®) Copy code
(String[] args) {

fibonacci(n);

)

n;

fibonacci(n - 1) + fibonacci(n - 2);

(String[] args) {

System.out.println(
( =0; i <n; i++) (
System.out.print(fibonacci(i) + );




