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This course introduces fundamental swift programming and SwiftUI App 
design. Programming here is object-oriented and extensively integrated with 
user interface of iOS components and touch screen views.  

It will first give introduction to new features of the swift programming 
language as well as swift basics, true or false, if statements, optional , arrays, 
loop de loop, string, dictionary, functions, switch, tuples,  enums, classes, 
closures, extensions, and properties.  

SwiftUI programing on Xcode  will be also introduced for iPhone App design. 
Basic and advanced artificial intelligence App design examples will be also 
demonstrated.



Course Teaching 
Website
http://gpfai.net

http://gpfai.net


• Let everybody  share Apps 

• Get Apps 

• Applications on iOS devices 

•

Apple App Store
wikipedia  App_Store_(iOS/iPadOS)

https://zh.wikipedia.org/wiki/App_Store_(iOS/iPadOS)


• An App published  

• Integrate AI CNN models 
with touch screen of iPhone 

• Author is graduated from 
AM NDHU 

• 2018 

AI App
Handwriting 99 multiplication



Install to iPhone and execute on iPhone



AI Object 
Recognition 

App

https://www.youtube.com/shorts/suazFkH5sss


Execute an App: 視覺AI說台語



大雄
小叮噹

阿福

怡靜

派大星

技安

蟹老闆

蜘蛛人

Shortest Path 
Optimization 

App



• An App published  

• Integrate AI CNN models 
with touch screen of iPhone 

• Author is from AM NDHU 

• 2023 

AI App
暢遊花蓮



• An App published  

• Integrate AI CNN models 
with touch screen of iPhone 

• Author is from AM NDHU 

• 2023 

AI App
AI趣味閩南語學習



A Book

Deep learning has become a trending area 
o f r esea rch due t o i t s adap t i ve 
character ist ics and high levels of 
applicability. In recent years, researchers 
have begun applying deep learning 
strategies to image analysis and pattern 
recognition for solving technical issues 
within image classification. As these 
technologies continue to advance, 
professionals have begun translating this 
intelligent programming language into 
mob i l e app l i ca t i ons f o r dev i ces . 
Programmers and web developers are in 
need of significant research on how to 
successfully develop pattern recognition 
applications using intelligent programming.

https://books.google.com.tw/books?id=LTDeDwAAQBAJ&printsec=frontcover&hl=zh-TW&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false




MatConvNet Deep Learning and iOS Mobile App Design for Pattern 
Recognition: Emerging Research and Opportunities is an essential 
reference source that presents a solution to developing intelligent pattern 
recognition Apps on iOS devices based on MatConvNet deep learning. 
Featuring research on topics such as medical image diagnosis, 
convolutional neural networks, and character classification, this book is 
ideally designed for programmers, developers, researchers, 
practitioners, engineers, academicians, students, scientists, and 
educators seeking coverage on the specific development of iOS mobile 
applications using pattern recognition strategies.



Cary 2

The Cray-2 is a 
supercomputer with four 
vector processors made by 
Cray Research starting in 
1985. At 1.9 GFLOPS peak 
performance, it was the fastest 
machine in the world when it 
was released, replacing the 
Cray X-MP in that spot. It was, 
in turn, replaced in that spot by 
the Cray Y-MP in 1988.

Supercomputer

https://en.wikipedia.org/wiki/Supercomputer
https://en.wikipedia.org/wiki/Vector_processor
https://en.wikipedia.org/wiki/Cray_Research
https://en.wikipedia.org/wiki/FLOPS
https://en.wikipedia.org/wiki/Cray_X-MP
https://en.wikipedia.org/wiki/Cray_Y-MP
https://en.wikipedia.org/wiki/Cray-2


Iphone X and Cray II



Standalone AI App on Iphones



iPhone 17 pro max



SwiftUI
Easy to design Apps on iOS devices 



https://developer.apple.com/documentation/swiftui/




https://developer.apple.com/tutorials/swiftui/creating-and-combining-views






Display texts 

iteratively

Hello world







A scene game 

Animation of 
blocks 

SceneGame 



SceneGame

https://www.youtube.com/watch?v=dBZZ3373Fbw&feature=youtu.be




Free Hand 
Draw

• Track gesture 

• Free hand draw on touch 
screen



Free Hand Draw

https://www.youtube.com/watch?v=m486tON2uMM&feature=youtu.be


Tip Calculator

• Get bill 

• Picker 

• Calculate amount



Tip Calculator

https://www.youtube.com/watch?v=qSKgQZHFWQc&feature=youtu.be


C2F

Temperature transferred



C2F

https://www.youtube.com/watch?v=1LUIUwOFEJw&feature=youtu.be


Draw Circles

• Draw a circle at where 
finger touches screen



Draw Circles

https://www.youtube.com/watch?v=JzjozepEBmQ&feature=youtu.be


Clustering

• Touch screen to place 
points 

• Display points 

• Find centers



Clustering

https://www.youtube.com/watch?v=O0nodM7-lag&feature=youtu.be


My Web View

• Use swiftUI 

• Use Webkit 

• Build a WebView App

https://www.youtube.com/watch?v=ihDWyVNLJmY&feature=youtu.be


My Web View

https://www.youtube.com/watch?v=ihDWyVNLJmY&feature=youtu.be


Coffee Shop

• Add products 

• Select products 

• Increase/ decrease order 
number 

• Bill

https://www.youtube.com/watch?v=Ew2O7tXU0Ic&feature=youtu.be




Coffee Shop

https://www.youtube.com/watch?v=Ew2O7tXU0Ic&feature=youtu.be


iDine

• Menu 

• Product introduction 

• Order 

• Edit order 

• Summary 

• Tip







Breakfast order

https://www.youtube.com/watch?v=bG_ZKO_kBAc&feature=youtu.be


Hand Writing 
Character 

Recognition

• Hand writing 

• Deep learning  

• Deep CNN 

• AI Pattern Recognition 



Hand 
Writing 

Character 
Recognition

https://www.youtube.com/watch?v=c_uiFbHY4cc&feature=youtu.be
https://www.youtube.com/watch?v=c_uiFbHY4cc&feature=youtu.be
https://www.youtube.com/watch?v=c_uiFbHY4cc&feature=youtu.be
https://www.youtube.com/watch?v=c_uiFbHY4cc&feature=youtu.be


Line Chart and 
Bar

• Display line for 
connecting points 

• Display Bar Chart 

• Use dependency



Line Chart and Bar

https://www.youtube.com/watch?v=-45_NtLNp-w&feature=youtu.be


iOS state 
binding example

• Demo statebinding



https://www.youtube.com/watch?v=51xIHDm_BDs

https://www.youtube.com/watch?v=51xIHDm_BDs






Bottom Layer































https://www.apple.com/tw/swift/




https://docs.swift.org/swift-book/documentation/the-swift-programming-language/


2026.02.23

https://books.apple.com/us/book/the-swift-programming-language-swift-5-3/id881256329


https://docs.swift.org/swift-book/documentation/the-swift-programming-language


https://developer.apple.com/swift/


Create a playground

output

Swift 
codes

Variables



 Modern





 Declare new types with modern, 
straightforward syntax. Provide 
default values for instance properties 
and define custom initializers.



extension Player { 
    mutating func updateScore(_ newScore: Int) { 
        history.append(newScore) 
        if highScore < newScore { 
            print("\(newScore)! A new high score for \(name)! 🎉") 
            highScore = newScore 
        } 
    } 
} 



 Quickly extend your custom types to 
take advantage of powerful language 

features, such as automatic JSON 
encoding and decoding. 





Exercise 1.



func getPlayers()-> [Player]{ 
    var players = [Player]() 
    var player = Player("Tomas") 
    player.updateScore(60) 
    players.append(player) 
    player = Player("John") 
    player.updateScore(50) 
    players.append(player) 
    return players 
} 

let players = getPlayers() 

// Sort players, with best high scores first 
let ranked = players.sorted(by: { player1, player2 in 
    player1.highScore > player2.highScore 
}) 

let rankedNames = ranked.map { $0.name } 
print(rankedNames)



Exercise 2.



Mutating
https://medium.com/the-andela-way/swift-understanding-mutating-functions-in-two-minutes-d9e363904e3a

https://medium.com/the-andela-way/swift-understanding-mutating-functions-in-two-minutes-d9e363904e3a


struct Stack { 

    public private(set) var items = [Int]() // Empty items array 

     

    mutating func push(_ item: Int) { 

        items.append(item) 

    } 

     

    mutating func pop() -> Int? { 

        if !items.isEmpty { 

           return items.removeLast() 

        } 

        return nil 

    } 

} 

var stack = Stack() 

stack.push(4) 

stack.push(78) 

stack.items // [4, 78] 

stack.pop() 

stack.items // [4] 

Exercise 3.













https://developer.apple.com/swift/resources/


Porgramming Language I
• 1951 - Regional Assembly Language
• 1952 - Autocode
• 1954 - FORTRAN    **  
• 1954 - IPL (LISP的先驅)
• 1955 - FLOW-MATIC (COBOL的先驅)
• 1957 - COMTRAN (COBOL的先驅)
• 1958 - LISP  **
• 1958 - ALGOL 58
• 1959 - FACT (COBOL的先驅)
• 1959 - COBOL  **
• 1962 - APL
• 1962 - Simula
• 1962 - SNOBOL
• 1963 - CPL (C的先驅)
• 1964 - BASIC
• 1964 - PL/I
• 1967 - BCPL (C的先驅)
•

**有三個現代程式語言於1950年代被設計出來

這三者所衍生的語言直到今日仍舊廣泛地被採用

https://zh.wikipedia.org/w/index.php?title=Regional_Assembly_Language&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=Autocode&action=edit&redlink=1
https://zh.wikipedia.org/wiki/FORTRAN
https://zh.wikipedia.org/w/index.php?title=Information_Processing_Language&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=FLOW-MATIC&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=COMTRAN&action=edit&redlink=1
https://zh.wikipedia.org/wiki/LISP
https://zh.wikipedia.org/wiki/ALGOL_58
https://zh.wikipedia.org/w/index.php?title=FACT&action=edit&redlink=1
https://zh.wikipedia.org/wiki/COBOL
https://zh.wikipedia.org/wiki/APL
https://zh.wikipedia.org/wiki/Simula
https://zh.wikipedia.org/w/index.php?title=SNOBOL&action=edit&redlink=1
https://zh.wikipedia.org/wiki/Combined_Programming_Language
https://zh.wikipedia.org/wiki/BASIC
https://zh.wikipedia.org/wiki/PL/I
https://zh.wikipedia.org/wiki/BCPL


Porgramming Language II
• 1968 - Logo
• 1970 - Pascal
• 1970 - Forth
• 1972 - C語言
• 1972 - Smalltalk
• 1972 - Prolog
• 1973 - ML
• 1975 - Scheme
• 1978 - SQL (起先只是一種查詢語言，擴充之後也具備
了程式結構)

•

確立了基礎範式 

https://zh.wikipedia.org/wiki/Logo%E8%AF%AD%E8%A8%80
https://zh.wikipedia.org/wiki/Pascal
https://zh.wikipedia.org/wiki/Forth
https://zh.wikipedia.org/wiki/C%E8%AA%9E%E8%A8%80
https://zh.wikipedia.org/wiki/Smalltalk
https://zh.wikipedia.org/wiki/Prolog
https://zh.wikipedia.org/wiki/ML%E8%AA%9E%E8%A8%80
https://zh.wikipedia.org/wiki/Scheme
https://zh.wikipedia.org/wiki/SQL


Porgramming Language III

•1980 - Ada
•1983 - C++ (就像有類別的C)
•1984 - Common Lisp
•1985 - Eiffel
•1986 - Erlang
•1987 - Perl
•1988 - Tcl
•1989 - FL (Backus)
•

1980年代：增強、模組、效能 

C++合併了物件導向以及系統程式設計

https://zh.wikipedia.org/wiki/Ada
https://zh.wikipedia.org/wiki/C%2B%2B
https://zh.wikipedia.org/wiki/Common_Lisp
https://zh.wikipedia.org/wiki/Eiffel
https://zh.wikipedia.org/wiki/Erlang
https://zh.wikipedia.org/wiki/Perl
https://zh.wikipedia.org/wiki/Tcl
https://zh.wikipedia.org/w/index.php?title=FL&action=edit&redlink=1
https://zh.wikipedia.org/wiki/C%2B%2B


Programming Languages 
for Internet

• 1990 - Haskell
• 1991 - Python
• 1991 - Visual Basic
• 1993 - Ruby
• 1993 - Lua
• 1994 - CLOS (part of ANSI Common Lisp)
• 1995 - Java
• 1995 - Delphi (Object Pascal)
• 1995 - JavaScript
• 1995 - PHP
• 1997 - REBOL
• 1999 - D
•

提升程式設計師的生產力

https://zh.wikipedia.org/wiki/Haskell
https://zh.wikipedia.org/wiki/Python
https://zh.wikipedia.org/wiki/Visual_Basic
https://zh.wikipedia.org/wiki/Ruby
https://zh.wikipedia.org/wiki/Lua
https://zh.wikipedia.org/w/index.php?title=CLOS&action=edit&redlink=1
https://zh.wikipedia.org/wiki/Common_Lisp
https://zh.wikipedia.org/wiki/Java
https://zh.wikipedia.org/wiki/Delphi
https://zh.wikipedia.org/wiki/JavaScript
https://zh.wikipedia.org/wiki/PHP
https://zh.wikipedia.org/wiki/REBOL
https://zh.wikipedia.org/wiki/D%E8%AA%9E%E8%A8%80


現今的趨勢 

• 2001 - C#
• 2001 - Visual Basic .NET
• 2002 - F#
• 2003 - Scala
• 2003 - Factor
• 2006 - Windows PowerShell
• 2007 - Clojure
• 2009 - Go
• 2014 - Swift (程式語言)
•

• 元件導向(component-oriented)軟體開發
• 更重視分散式及移動式的應用

https://zh.wikipedia.org/wiki/C_Sharp
https://zh.wikipedia.org/wiki/Visual_Basic_.NET
https://zh.wikipedia.org/wiki/F_Sharp
https://zh.wikipedia.org/wiki/Scala
https://zh.wikipedia.org/w/index.php?title=Factor&action=edit&redlink=1
https://zh.wikipedia.org/wiki/Windows_PowerShell
https://zh.wikipedia.org/wiki/Clojure
https://zh.wikipedia.org/wiki/Go
https://zh.wikipedia.org/wiki/Swift_(%E7%A8%8B%E5%BC%8F%E8%AA%9E%E8%A8%80)


Mathematics, Statistics and 
AI computing

• Mathematical and Statistical Softwares 


• C, C++


• R, SAS and MATLAB


• Python


• Swift **


• Mathematical AI and Applications 


• Parallel and distributed computing


• Medical images


• Apple App store


• Integration of databases, mathematical models, neural networks to Apps  on iMac and 
iphones ** 



 Swift is a fantastic way to write software, whether it’s 
for phones, desktops, servers, or anything else that 
runs code. It’s a safe, fast, and interactive 
programming language that combines the best in 
modern language thinking with wisdom from the 
wider Apple engineering culture and the diverse 
contributions from its open-source community.



 The compiler is optimized for 
performance and the language is 
optimized for development, 
without compromising on either.



 Swift is friendly to new programmers. 
It’s an industrial-quality programming 
language that’s as expressive and 
enjoyable as a scripting language. 



 Writing Swift code in a playground 
lets you experiment with code and see 
the results immediately, without the 
overhead of building and running an 
app.



 Swift defines away large classes 
of common programming 
errors by adopting modern 
programming patterns:



•  Variables are always initialized 
before use. 

• Array indices are checked for out-of-
bounds errors. 

• Integers are checked for overflow.



•  Optionals ensure that nil values 
are handled explicitly. 

• Memory is managed automatically. 
• Error handling allows controlled 

recovery from unexpected failures.



 Swift combines powerful type inference and 
pattern matching with a modern, lightweight 
syntax, allowing complex ideas to be 
expressed in a clear and concise manner. As a 
result, code is not just easier to write, but 
easier to read and maintain as well.



 Swift code is compiled and optimized to get 
the most out of modern hardware. The syntax 
and standard library have been designed 
based on the guiding principle that the 
obvious way to write your code should also 
perform the best. 



 Its combination of safety and speed 
make Swift an excellent choice for 
everything from “Hello, world!” to 
an entire operating system.



 Swift has been years in the making, 
and it continues to evolve with new 
features and capabilities. Our goals for 
Swift are ambitious. We can’t wait to 
see what you create with it.







https://docs.swift.org/swift-book/documentation/the-swift-programming-language/guidedtour/






https://docs.swift.org/swift-book/documentation/the-swift-programming-language/aboutswift

