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fn main() {
let mut a = Variable::init(1.09);
println!("{}", a.data);
a.data = 5.0;
println!("{}", a.data);

}

struct Variable {
data: 32,

}

impl Variable {
fn new(data: f32) -> Self {
Variable { data }

¥
}
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fn main() {
let x = Variable::init(2.9);
println!("{}", x.data);
let f = Square {};
let y = f.call(&x);
println!("{}", y.data);
println!("{}", x.data);
}
trait Function {
fn call(&self, input: &Variable) -> Variable {
let x = input.data;
let y = self.forward(x);
let output = Variable::new(y);
output

}

fn forward(&self, x: f32) -> f32;
¥

struct Square {}

impl Function for Square {
fn forward(&self, x: f32) -> 32 {
X.powf(2.0)
}
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struct Exp {}

impl Function for Exp {
fn forward(&self, x: f32) -> 32 {

x.exp()
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#[derive(Debug) ]

struct Variable {
data: 32,
grad: Option<f32>,

impl Variable {
fn new(data: f32) -> Self {
Variable { data, grad: None }

trait Function {
fn new() -> Self;

fn call(&mut self, input: & Variable) -> Variable {
let x = input.data;
let y = self.forward(x);

let output = Variable::new(y);

self.set_input(input);
output

fn forward(&self, x: f32) -> £32; // 5l#32
fn backward(&self, gy: f32) -> f32; // 5l#f32

fn set_input(&mut self, input:Variable) {}
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struct Square{
input: Option<& Variable>,
}
impl Function for Square {
fn new() -> Self {
Self { input: None }

}

fn forward(&self, x: f32) -> 32 {
X.powf(2.0)

}

fn backward(&self, gy: f32) -> 32 {
let x = self.input.unwrap().data;
2.0 * x * gy // = gx

}

fn set _input(&mut self, input: & Variable) {
self.input = Some(input);
}

struct Exp {
input: Option<&Variable>,

}
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implFunction for Exp{
fn new() -> Self {
Self { input: None }
}

fn forward(&self, x: f32) -> £32 {

x.exp()
}

fn backward(&self, gy: f32) -> 32 {
let x = self.input.unwrap().data;

x.exp() * gy // = gx
}

fn set_input(&mut self, input: &Variable) {
self.input = Some(input);
}
}
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fn main() A
let mut x = Variable::new(0.5);
println! ("{:?}", x);
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mut
mut
mut

mut
mut
mut

y.grad
b.grad
a.grad
x.grad
println! ("{}", x.grad.unwrap());

}

= Square::new();
= Exp::new();
= Square::new();

= A.call(&x);
= B.call(&a);

y = C.call(&b);

Some(1.0);

Some(C.backward(y.grad.unwrap()));
Some(B.backward(b.grad.unwrap()));
Some (A.backward(a.grad.unwrap()));

UEAHDDFERICEDIRETT . ROETRHCOMAEEHEHLLTLEET,

5: M DEE (BEHE)

HIDETIHMAEEET LN TEELE, LALSEEOH BB E S TELERSY
4. DEYENHESSTEEA LS IO R EEDI—FESF R TR EETEARTIZALY
FtA. COETRIERENTONELLEZ0EEES BB ThhAIEEHEEYE

ER

5.1 DEHED-HDEER

WAZBIET B=OICE, BREERDOENY I DVWTEZAGITAERYEE A B
DEBDOEBNEDRIITHADIMNENIE BRIITANSNSEHILTEAShEEHID
2REEHFHELTY .

12



input output

FMOTEICEROBERIOEBMNESIRZODNEZTHELELEI CCTERIANERAIITE
HOERIDETE 2 LLIICEBIIBEBICL - THEYHSINDENSZETT  EHRITERZEA
NELTHERICEL HAELTHELGERZAEALLET . SEVMEASEERUCEoTHERIFT

creater(£&# D) ITT,

creater

TIRREDEBMEERDI OGN 1ZFHDI—FIZIRYANZELELS,

struct Variable {
data: 32,
grad: Option<f32>,
creator: Option<Rc<RefCell<dyn Functions>>>,
name: Option<String>,

}

impl Variable {
fn new(data: f32) -> Rc<RefCell<Self>> {
Rc::new(RefCell: :new(Variable {
data,
grad: None,
creator: None,
name: None,
1)
fn set creator(&mut self, func: &Rc<RefCell<dyn Functions>>) {
self.creator = Some(Rc::clone(func));

}
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}

trait Function{

fn call(&mut self, input: &Rc<RefCell<Variable>>) ->
Rc<RefCell<Variable>>;

fn forward(&self, x: f32) -> f32; // S5l#f32

fn backward(&self, gy: f32) -> £32; // 5I#f32

fn get _input(&self) -> Rc<RefCell<Variable>>;

fn get output(&self) -> Rc<RefCell<Variable>>;
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fn backward(&self) {
let mut funcs: Vec<Rc<RefCell<dyn Functions>>> =
vec![Rc::clone(self.creator.as_ref().unwrap())];

let mut last _variable = true;
while let Some(f) = funcs.pop() {
let x = f.borrow().get _input();

if last_variable {
let y grad: 32 = 1.0;
x.borrow_mut().grad = Some(f.borrow().backward(y grad));
last _variable = false;

} else {
let y = f.borrow().get _output();
let y grad = *y.borrow().grad.as ref().unwrap();
x.borrow_mut().grad = Some(f.borrow().backward(y_grad));

}

if x.borrow().creator.is none() {
break;

};

funcs.push(Rc::clone(x.borrow().creator.as _ref().unwrap()));

}
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let mut funcs: Vec<Rc<RefCell<Functions>>> =

vec![Rc::clone(self.creator.as_ref().unwrap())];
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DTHEAFEY .
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impl Function for Square {
fn call(&mut self, input: &Rc<RefCell<Variable>>) ->
Rc<RefCell<Variable>> {
let x = input.borrow().data;
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let y = self.forward(x);

let output = Variable::new(y);
self.input = Rc::clone(input);
self.output = Rc::downgrade(&output);
let self square: Rc<RefCell<dyn Function>> =

Rc::new(RefCell: :new(self.clone()));
output.borrow _mut().set creator(&self square);

output

}
let x = self.input.borrow().data;
2.0 * x * gy // = gx

}

fn get input(&self) -> Rc<RefCell<Variable>> {
Rc::clone(&self.input)

fn get output(&self) -> Rc<RefCell<Variable>> {
Rc::clone(self.output.upgrade().as_ref().unwrap())

}
impl Square {
fn new() -> Rc<RefCell<Self>> {
Rc::new(RefCell: :new(Self {
input: Variable::new(90.9),
output: Rc::downgrade(&variable::new(9.90)),
1)

Square::new()DZEEH
Rc<RefCell<Self>>%iRJ & T, SquareB M BANEF AN DN AELATOH
FeLTHRDODNDKIICLET,
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struct Variable {
data: 32,
grad: Option<f32>,
creator: Option<Rc<RefCell<dyn Function>>>,
name: Option<String>,
generation: 132,
id: u32,

impl Variable {
fn new(data: f32) -> Rc<RefCell<Self>> {
let id = NEXT_ID.fetch _add(1, Ordering::SeqCst);
Rc::new(RefCell: :new(Variable {
data,
grad: None,
creator: None,
name: None,
generation: 9,
id: id,
1)
}

ZC TldgenerationZi32&! | idzu32B 2R ELFT
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