L1038 Assessment heads wp

Ascessed 0y ertice. Sheek (BCShi4)
(fov 257 oredrt)
® issud Mmdam. I Nov (in clas)

O \douu' onS\Jevs ot dML b\?,
odae, (L Nov , lh-oo

(Take-howe Lxom , 75 24 ek, n Gmns)



() (Ax)
Srysy l-gﬂ(=>€>
Srvso ) By .
@ - © s

G=¥. =0+ 9> 6
(&= 9=y, 450,p )



Avother derivaiion (rF P2V Y30 (0:76.-

(Ax)

B 4oy M @\%%e B+
ONSEND Z’E)\PJ—GIM
@ + © )

W@‘l’,‘k@@ F = 6 (5D
(22 9=2%,¢20,p )




P(OO{- ‘-eron}

—) — (n
e il-ww) ﬁ*‘lm))

Srya0 Sy

§ + O

€ 1)

Wy
<\htz? 1350\11@

P2V, ¥ PO - P36 (= S'W}P\ﬂ/’f {'MV\
(22 gay,y20,p ) {'k\i} oNe 7
FacT: i Brep | Tt 5y Tt By,
is derivable, it 1S Sry O 3yreo 0
dervale WITHOWT d+reo (ad)
USING THE OAT RULE V2t y20r 9o
(“cok dhiminabion®) | (B2 ¢ay,yae,p )




P(‘OO{- FTF\'eonj'

—) —(n

~ Brysy ﬁbfgm))
Jrya0 v

§ + 6

Wy |
<\htz? P\fw\rﬁ

€ 1)

T T R Simplex traan
(8= P>y, ¥20,p ) {'K‘\i») N 7
}\IM . A W)Waw m‘:;
AN Ade, & ) ry 3,96
o provts [dov TPL] Ero
o arswer qwﬁ.]»\‘wg A?:‘P:?QO:— oo 2
\'ll(b ‘W\WS (I- ‘f"‘)”"l"?ﬁ:P)




Simply Typed Lombda (alculus (snc)
| Pg(w’.x\e aﬁ'n{kv?)md:dﬂ )

" opvund
Simple. types - " ypes
A,B,C)..- A CA—]G[),-.




Simply Tk Lo
P m
2( (}PC“‘ i Pl::'a Ca)u\culus (s10)

Terms

SIE',Y;... v

Conetounb

JNVAROI)
0 G Type

Vot akoles
(Co U\\/\Jn;\/]ol?/

V\f\ﬂw\g>

M-abostrarn

- ch |
x
()
(sit)
fHE
ind £
)\I: ‘t</

St <

Wep\{caﬁ m




Alpha Equivalence
STLC ferms owe  odostrad %\Ov\b\x trees
o dwho re.no\m%r\@ A= bound voewiables.
E-9- MNAaR. Ax: A fx
X }\DL:A—)B~>\3:A.X%
vt TR Sane ferm .



Alpha Equivalence

STLC terms owe O\Josl'm& %\ovdvs.x trees
o dandlo re.nmmh\@ A= bound Vowiables.

E-g- N:AaB. Ax: A Ax

X )\oc:A—sﬂshg:A.xg,
ot i Sane fermn .

ﬁrmmll/a ; We O\uxﬂfiemk S\jv\‘mx frees \Ae;

the equivolone relochn o ot eﬂw\m\ nNe =
(or use o 'nanaless (deBruijn) repvesev&ah'm),

ol



A\p ha Eqm\/o\\enc.e,

ch=y4ch X =, X ()= ()
S=,8" t=t t=_t E=ut’
(s )= (s) E')  febb= fstt  sndtzyamdt!
S=u s/ t L '&, st é rexymcmg all

S€ =, s'e] ot

Ax:AE"’ Ax'A . €’



S‘Wplg Epeaf Lombda (alculus (sne)
T(;’pivxa red ovH on ['F t: A

o TN
T ] | e
v\::\'gm&m R (s induchvely.

['ac‘:An:\.‘, 3 A OLQ/\’W\@ )oam

e aaty | Bolowing Frules.




(Lonst ) (x: A)ér
| - A A (3 A (Yor)
[ unit) [Fo: A [FEB, .
‘ (paiv)
rk()°{ [+ (s,k): Axi3 P
[F E:AXR [t :AxG
§st (
Ll-fst £ : A e [~sndt: B o)

haiAFEB () [ 5:A-8 FtA,,,
rFkle.ﬁ‘.Pt—?B r}_s{;: 2

/(l

NB. 1A meaws . (Cand do assume )



Ex
A
wnle y
P4
Ao rivihion

[ocs A
3:8-—3C,(VM) lTXQA
‘ ‘- [,
lf\(&—aém) [
)oL |
p‘ )’-—Fx, QPJ:H(VW)
' B |
f (m)
(

l
| LY A L- !? ‘ .2
[ . ( 3 C
)

F
- Ax
: A
.(9({1\: A
- C

(%)

<w\m~o <
= [41:A>8
)gtﬁ—ﬁcj>

N3
$ mz\% ey owe,” Fine,
” y )S\JV\{'O\SC”A-
irecked "
(1
Ry q



Semantics d? STLe
Gn'vw o ‘GAV\J-WV\
3muw\d ijpes G — obrects
we exdend T o a fvw\J-u\JW\ et
. thjp-ﬂ& A obeds [ADEC
y reaarsing on tre stmchwe o A
[11 — 1b‘#€V‘V\/\]\/\'O\A AO]E?J/
[Ax8T =[ADRT8D P

EA_ag]] = Ee BDBNMVOV\@V\%&

{\’pes.m a ccc. C




Semantics o‘? STLC {\}pes'm accc C

LCi)= 1
CAxBT =LADIxT8D

[A-e] = e
QAG—W\A tas j to )RJPMQ' QV\\A'fOV\\MM\I{'S' :

[[oc: Ay ss xn: AcDE [A Jx-x[ALD
V\&@\X

’PW(M& n C




Sewmvantics cf STNC ferme m a cce C

Givenm o funchion
constonts <A > | € C(4, CAD)

We gk a fund-w

povable tpg [ €1 A > [bﬂ S C(ﬂ:rﬂ) LA[D
O\bffm) b? teams\on gn fhre Stadwae GF t
(s /Fo\lDW$...



o [A] =.-n:rf’z)<> 1< AT

e [x:0=[r]x, [A D if T=[maAs-]

e LOI=Lr1-=>1=11

o [(s6)]=[ rn@“’ L0 rapxTeD=LAXET

o [&t+])=rnL2ra )= [A
Z%«jl’c])- [_’[Tz?n:‘e L2 (A7 = CADNE) = [A)

o Dax:A.t]) = cor ([ xTAT =[x AB‘;%[@)

o [s€] =[I & [Hbl[ I)EAEIEAU = L8]



tov Oxample , considar
W:A>B,v:B>C F A A v(ux): A=C
Spro% CADY=x,C8Y=Y, LCco=2.

Tl'\WV\ { E\L:A—)ﬁ,\/tgﬂcn-‘:‘ Yxx -ZY
L A»c] = 2™
wmd TAx:A. v(un)): Y¥x2Y— 2~

s e onv]a\'\\'sw\
<TMT), BT, ,T,)D
Cwr (CYXX%Y)XX \ "\' ‘EYXX%YX'X\

-——
——

SN p
=L 2 XY < <1\-,,)G10)°°<711>TT3>> /




