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Stack ZREULLS

1ZC £ D lZ Stack 20 5

ST EHINT: Exceptional C++1&, Tl L4, THIS L, &
W) 2 ODWEE % Stack DFEAE 75:1'5] CHBHLTWwWET.
Fx bS5 —JE Stack DEREELZ L TAZL &9

Boh L4 B 3FEA LT YN %
stz O LN 3 R CTOBIANZ{5 2 %
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Stack ZREULLS

Stack & 1&7?

Definition (Int 122838 & §° 5% Stack)
o Empty
@ Push(Int B fli, 2% v 7)
o U h20DANGESL I ENHKLZBDERY v 7 LIES

o Empty
@ Push(1, Push(2 , Empty))
@ S =Push(1,9)
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push £, pop 1 % SE%:
o X
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Haskell T Stack %%

Haskell T334k

Definition

module Stackl where

data Stack a = Empty | Push a (Stack a)
deriving Show

push :: (a , Stack a) -> Stack a

push = uncurry Push

pop :: Stack a -> Maybe (a , Stack a)
pop (Push v s) = Just (v , s)
pop Empty = Nothing

pop’ :: Stack a -> (a , Stack a)
pop’ (Push v s) = (v , s)
pop’ Empty = error "9 "

v
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Haskell T Stack %%

(push,pop) LT a—F

import Stackl

push2 :: Stack a -> Maybe (Stack a)
push2 stack = pop stack >>=
\(v,s) -> return $ push v (push v s)

add :: Stack Int -> Maybe Int

add stack = pop stack >>=
\(v,s) -> pop s >>=
\(v’,s8’) -> return $ v + v’

A &) D ARIITIRIZ S 72,
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Haskell T Stack %%

(push,pop’) ETDa—F

Example

import Stackl

push2 :: Stack a -> Stack a
push2 stack = let (v,s) = pop’ stack in
push v (push v s)

add :: Stack Int -> Int

add stack = let (v,s) =
let (v’,s’)
v + v’

pop’ stack in
= pop’ s in

7V =KL
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Haskell T Stack &3

E 2L DRIEDI A7

ep
o RICABINZETHRIFD R RVAKS 1?

o LHEM LI LEAZHETERELTHIFNIZREVE A

0 ZERE vy 7D pop DT B DIFEFFHRE = FIst
o I o TS W HITHi 2 5 x4 2 !
o FEFEHNF U2y FTRINT S 0ARSHINET S

EL L DRIEDFF L7
bo L R0FEEIFRN?
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Haskell T Stack %%

Pop DMEE i 72T %77

Theorem (Push and Pop preserve Stack)
Vstack Vv . Pop(Push(v, stack)) = (v, stack)

Push L 724212 Pop §% & Push L7ZAELITED A Y v 735361
HUE W) MHE.

Example (pop 72 £ D3 7 \»)

pop ( push (1 :: Int) Empty ) :: Maybe (Int , Stack Int)

Example (pop’ 72 L BIA3E9)

pop’ ( push (1 :: Int) Empty ) :: (Int, Stack Int)

PolED pop’ DITVMFE L1727 2 & bALICRTEDLH 577
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Haskell T Stack %%

Push L 7o fEIZ X IZ Empty (21372 6 22\

Example (Push ff1%)
@ Push (1, Empty) # Empty
@ Push (x , Empty) # Empty
@ Push (x, y) # Empty

CHIBEME LT LD B EDHEES.

Theorem (Push never generate Empty)
Vstack Vv . Push(v,stack) # Empty
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Haskell T Stack %%

ETATpush DRZE ) > TBHTL & 9077

Stackl> :t push
push :: (a, Stack a) -> Stack a

fit > T ,Push DWEEORIZEMICEZ 5 & -

Definition (CoPush)
copush :: Stack a -> (a , Stack a)

copush £ 1Z Pop ZDHb DD . 2T, REMNDHS o7z,
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Haskell T Stack %%

Pop(Push D) #fFD I EF R WHIIZEZIcdh 5
TLX9?

Pop D32} HL % A3, Stack a”" Tl Empty Z B [&E L 72 < TIE% 6
72\, Pop & Push @372 DT, Push 2> X k7 7 % ¥ Stack a" %
BT EHRO>TVREDNZHZH R Vv, FEEE Push 2> 5 (X Empty
T I R,

ZN#%ZFC,Stack DERDWHE & Z U BED L2 E 2
TH5.
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Haskell T Stack %%

& Stackl

module Stack2 where

data Stack a = Empty | Pushed (NonEmptyStack a)
deriving Show

data NonEmptyStack a = Push a (Stack a)
deriving Show

push :: (a , Stack a) -> NonEmptyStack a
push = uncurry Push

pop :: NonEmptyStack a -> (a , Stack a)
pop (Push v s) = (v , s)

o
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Haskell T Stack %%

i Stackl 774 7 ba—F

Definition
{-# LANGUAGE ViewPatterns #-}
import Stack2

push2 :: Stack a -> Stack a
push2 (Pushed (pop -> (v,s))) =

Pushed $ push (v , Pushed $ push (v , s))
push2 Empty = error "9 o"

add :: Stack Int -> Int

add (Pushed (pop -> (v,Pushed (pop -> (v’,_)))))
=v + v’

add (Pushed (pop —-> (v,Empty))) = error "9 -"

add Empty = error "9 o"

W
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Haskell T Stack %%

push2 DT &) T HRE?

¢ © ¢ ¢

push?2 ::
push?2 ::
push?2 ::
push?2 ::

Stack a — Stack a

NonEmptyStack a — Stack a

Stack a — NonEmpty Stack a
NonEmptyStack a — NonEmptyStack a

ZORIDR D IMEICRI L T 5.
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Haskell T Stack %%

push2 :: NonEmptyStack a — NonEmptyStack a

Definition
{-# LANGUAGE ViewPatterns #-}
import Stack2

push2 :: NonEmptyStack a -> NonEmptyStack a
push2 (pop -> (v,s)) =
push (v , Pushed $ push (v , s))
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Haskell T Stack %%

add DIIF £ T B NE?

@ add :: Stack Int — Int
@ add :: NonEmptyStack Int — Int

Example (&8 1)

*Main> add (Empty :: Stack Int)
*x* Exception: 9 o

Example (<MK 2)
{-# LANGUAGE ViewPatterns #-}

add’ :: NonEmptyStack Int -> Int

add’ (pop -> (v,Pushed (pop -> (v’,.)))) = v + v’

add’ (pop -> (v,Empty)) = error "9 -o"
LB K3 (ranha) 25— kIS




Haskell T Stack %%

>

- 7= 11

;E_ \y ceoe

D3R ?

add 23K L \» Stack 13, RS2 LRy v 7IZfRens. TH
NonEmptyStack 3RS 1ML EDRY v 72 H6b LT3,
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Haskell T Stack %%

BEHR AR
module Stack2_1 where

data EmptyStack a = Empty
data NotEmptyStack a = Pushedl (Stackl a)
| Pushed2 (Stack2 a)

— YA X1LDRY v I
data Stackl a = Pushl a (EmptyStack a)
— YA R 22U EDRY v s
data Stack2 a = Push2 a (Stackl a)

| PushMore a (Stack2 a)
data Stack a = E (EmptyStack a) | NE (NotEmptyStack a)

push :: (a , Stack a) -> NotEmptyStack a
push (v , E _) = Pushedl (Pushl v Empty)
push (v , (NE (Pushedl s1))) = Pushed2 (Push2 v s1)
push (v , (NE (Pushed2 s2))) = Pushed2 (PushMore v sQl
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Haskell T Stack &3

L) AR LEIF
J:Libok )

RS2 TEBETUIR VT Al
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Haskell T Stack %%

& Stack?2

Definition
{-# LANGUAGE GADTs , EmptyDataDecls #-}
module Stack3 where

data Z ; data S a

data Stack a n where

Empty :: Stack a Z

Push :: a -> Stack a n -> Stack a (S n)
push :: (a , Stack a n) -> Stack a (S n)
push = uncurry Push

pop :: Stack a (S n) -> (a , Stack a n)
pop (Push v s) = (v , s)

W
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Haskell T Stack %%

fafZ LT3 op

—HTER, REBEMBE L THEShfc Stack 2 E#£ L 7-.
Definition (Empty :: Stack = )

Empty 3EFEDMZ2 2 LT3, BRI Z(THDLO) DAY v 7T
bH5b.

Definition (Push :: = — Stack — Stack

Push (ZEFEDOM a DfiL , RIS n DAY v 72D, £X S(n)(T
bbntl) DAY v 7 %ED

HIZZNFE T L. L LROXR=oHDRT &9 i, Bl
F o ANAI LI FEEZFHL-a—F»EIT 3.
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Haskell T Stack %%

i Stack2 7 74 7 ba—F

Definition
{-# LANGUAGE GADTs #-}

import Stack3

push2 :: Stack a (S n) -> Stack a (S (S n))
push2 stack = let (v , s) = pop stack in
push (v , push (v , s))

add :: Stack Int (S (S n)) -> Int

add stack = let (v , s) = pop stack in
let (v’ , s’) = pop s in
v+ v’
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Haskell T Stack %%

BWLWHERL OTIFRW

Example (Homogeneous List)

[ Empty :: Stack Int Z,
push (1, Empty) :: Stack Int (S Z) ] :: 777

E99 37

Definition (erase B4%X)

erase :: Stack a n -> SigT (Stack a)
erase stack = ExistT stack

Example (Homogeneous List Fi/j)

[ erase (Empty :: Stack Int Z) ,
erase (push (1, Empty) :: Stack Int (S Z)) | :: [ SigT (Stack a) ]
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Haskell T Stack %%

erase P (5448

Definition (erase B4%523%)
{-# LANGUAGE GADTs , RankNTypes , KindSignatures #-}
import Stack3

data SigT (p :: * —-> *) where
ExistT :: p x —> SigT p
-- SigT p <-> exists x , p X

-— erase :: Stack a n -> (exist n . Stack a n)
erase :: Stack a n -> SigT (Stack a)
erase stack = ExistT stack

EHDHIUL, YA AL D Stack ZEFE L THAIZ Z D2
Bk 2 H T IR .
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Haskell T Stack &3

Haskell #i £ & &
o Wy F ) LAEERZEZNIEY LA VY 724 RIS
o BINZBTTITHEAEZ L7

e WBZWBIZL THINZERITLZDLF
o aE— LA L ZDHS IR E B AL 2

@ 25 Haskell iR DB ULEE % 27 5
o 28 AT —Ic T AMMREENZMZ 225 — - EFF
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http://itpro.nikkeibp.co.jp/article/COLUMN/20081104/318426/
http://itpro.nikkeibp.co.jp/article/COLUMN/20090210/324443/

C T Stack &3

C "C Stack F#&

e
struct Stack;
struct Push {

int i;

struct Stack *p;

| “-H
\

%2
struct Stack {
int used;
int *array;
};
(Y & 29 Empty DRBDBELEH 2 8.

\



C T Stack X3

il

Y 7L A
o Stack IZEAGMDOHNTIREZ R BHET 5.
@ malloc THEPR L 7z X BV 1%, #bT free SN T NUUL%R 5 220,
o Stack N T2 B fEwHIE I > 72 S Re 9, 7 94 7
Y (=) IEx B
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C T Stack X3

O & 29924

L oa— R KT 5 (M5 )77

view stack_impll.c
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https://gist.github.com/1192446

C T Stack &3

memcpy , free , malloc

void* memcpy(dst,src,size)

srtc D25 size NA b dst ZAESIC A Y —. F & S yPEME O KE
1 dst

void free(ptr)

malloc 25K L 72 i % free 3 % 43I IXFEME . free(NULL) [/
fiEvs,

-

void* malloc(size)

I 7 — D¢ NULL 2%% % errno 13 ENOMEM (Z.malloc(0) T
(Z L TZ DR % free L TDH) MEME .

A\
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C T Stack X3

stack_impll.c lZF D Db & TRIEZTEZ EF > T35,
o malloc DRHZ FFOVH LA EAT L 70 W RS

o top T 725 abort § % BlUAE (7272 L abort L TH free
FOITIER L Z20)

o Maybe % #H ¢ O SEHNEL
o TITILTIEHLT 2 FTIC, ABEERAY v 7h THELR,
FELTWSLiob 2 )
o AT NTIEHLL Wik R ¥ v 7 % destruct % EHIH
o AV A LTINS SEHEL
@ pushloop TR ¥ v 7 D3SuSiLCTHEEHE, fili K free HiIR 72
o AY v DN D DHE L SEMNEL
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C T Stack X3

EEHNEV
Tl

GCCZIEH T %
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C T Stack X3

Maybe &9 ¢ %7

struct Maybe {

T t; /x SER «/

uint8_t is_Some; /* Some 7> Nothing 7> */
3

TR L2 L, ) KNt & 25\,

B OEDPZITIULR . 220, BRI EIZSGE L 720,

— BRETHATT LR TCia ) a0 S niitiz
DHDZEHNS.
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C T Stack X3

JRIIRE & R DEIR % 7 5

void push(int v,struct Stack * const s,
void (*S)(struct Stack),
void (x F)(void))

int xtmp = malloc(sizeof(int) * (s—>used + 1));
if (tmp = NULL) F();

forward (tmp,s—>array ,sizeof (int) * s—>used);
tmp[s—>used]| = v; ++s—>used; s—>array = tmp;

S(*s);
}
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C T Stack X3

void pop(struct Stack s,
void (¥S)(int), /* YK pop #fETRAS v 705
HWATMEZRZT 5 */
void (*F1) (void), /* A% v 7 ZEDIR x/
void (*F2) (void)) /* malloc HiZR7Z& W *x/ {
if(s.used == 0) F1();
else {
void cont(int v) {
S(v);
}
top(s,cont,NULL) ;

}

gce D extension nested-function Z W £ 9. 2 2 — 7T 21
- IR K (anha) | R¥—b@



C T Stack X3

view stack_impl2.c
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https://gist.github.com/1192448

C T Stack X3

Ay P F—"—7 0 —xK

WH W 5 separate(alternate) signal stack Z V> 5. (LN &%)
@ http://www.gnu.org/s/hello/manual/libc/Signal-Stack.html
0 AY Y I F—=N=7 0 =DV YT
@ MSDN _resetstkoflw
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http://www.gnu.org/s/hello/manual/libc/Signal-Stack.html
http://www.nminoru.jp/~nminoru/programming/stackoverflow_handling.html
http://msdn.microsoft.com/ja-jp/library/89f73td2(v=vs.80).aspx

C T Stack X3

SEGV XA D & 2§ hiK

view stack_impl3.c
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https://gist.github.com/1192449

C T Stack %3

b LIS D38 7 72 & -

o JKII; & R DEH R Z — 4 ES & ¢ TRW
o KM DEMImEIEI & £ &b
o BUIBICA> T 2 REDFEHETIENEZ 2L &
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C++TRE

C+4+TEHYHEET LD
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C++TRE

& |Z Exceptional C++TC!

C++ in-Depth Series

N=T-%yy—=8 RERE=R REK-EE

(Amazon.co.jp & A & HI{REER)



C++TRE

KELDE LD

2L
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