
Latco to formal semantics, Big step semantics.
Mathematically describe a program's behavion
Grigorous/precise
abstract / symbolic representation
anerable to proof methods
Types of semantics
Operational semantics - describe exccution of a program
Derotational semantics- model as another type of math objec
Types of operational semantics
Big step ellv. "e evaluates to v" (one, big step)
Small step ex e'>e"... ye
show all steps
To assert /prove things about behavior of progressi
1. Make assertions about objects (syntax, typing, exection, etc.)
2. Connect these assertions
3. Build up into larger narratives
Judgment - type of thing we might want to assert
nis.odd. e->e! eitt v reiz ve has type 2:
We assert / define judgments w/ inference rules
(NAME) premise, premisen if premises hold, conclusion holds
conclusion
Axiom- rule w/ no premises



Ex. ever /odd
OEVEN
EVL
0 is even
X is ever
X*y is even
Proof trees
("derivations")
Py
P 
pe of ca
using rules
INCO.
EVR y is even
XAY is eve
nis odd
net is even
0ijery
Tis odd
2 is ever
P 
Ps Pr
P  P3
→End Wlaxions
PE Each cule should
Jy be inten
be a rule from our
6 is even
7 is odd
C
Building a proof tree:
Con use forward : chaining - Start w/axions - what can we derive?
may not be able to reach goal, may take a
long time
backward chaining- start w/ conclusion
0 is ever
lis odd
2 is eve
3 is odd
INCE ? is even
Atlis odd
GOD ODD x is odd yis add
xxx is odd
IMP -A simple imperative language.
E::= ~ 11 E+E
Arithmetic exps
^ Any int. [0, 42,...) Noriables
Boolem exps B== true I false 1 E=E
Statements
S === skip = no-up ("pass" in Python)
1 X == E
155.
if & then si else E 
while B do s



Evaluation
IMT-LIT
skll
PLUS
<E, o> ten
<B; 07 46 6.
(3 0) 4/ 01
'ts à'
"side condition
nez VAR
sTorven
<e,,o ?illen <ez, o ZUerz..
<e  + € 0/ 1 +1 
<skip, 0-> 0
Under environment o,Ē eval's ton
E
u
"L
WHILE-F
o(x) =
(8,0) Wi
<B  o> false
(while B do 5,07 4,0
(1.
S gives new ew o'
b. (true/false)
EQ-T (eo >thin <ez, ozdan
(e = 0> true
B-LE
Prove: <B+a)+(4+6), {àm>, 6+6}> ↓ 18
<b, 07th b
ASSIGN (e, onllev SEQ (Silo Zillo <Swo 200"
<x:=e 0>  0 [x+7√]
<{;sz;0240"
o ext. W/XmV
Wio
IFT (B 0) 4  true <5 ,0) 4 0  16<B 0) Why false <$ 074/ 01
(B,
<if the 5  else 5 , 0740 {if B. then 5, else $2,074, 01
·beεtrue false
WHILE B 07 time <S; while 3 de $ 0.0 
<while B dos, 07/0 
se, <eyote
*e,= 23,07 palse
EQ-F SEN,
I-LIT
0(6)=6
VR Glad=S ILIT.
PLU, (3, 073. (a,07 m 1074/46024/6
<3+0 0) 8 (4+6; 07 $410
<(3+a) + (4+b), 0> 418
PLUS



Prove: "While B dos in equivalent to it B then (s; while B dos) else skip
wisi <w, ozdo! {if B then (5; W) else skip,02 No!
it and only if
=> Assume <W, ostro' so 0 [B,o XX false
<W, 0740.
SKIP.
(B 0) false <skip, onvo
<if B then Si Welser skip, or wo
IF.F_B 
***
:***
<B, 0 XW/true <3; W, ONDO!
Itazit B then s; Welse skip, orto
Œ Assume (if B then (S;W) else skipio) Wol
50 1
<Bro NV true ssi waktos
<if B then (5; W) else skip,p) vol
K
Our {B 0> # true <S;w, 0) to
(W 0>  
*****
• WHICEF "B 0> false
<W, "> **
Or
;**
@ <Božtrue {{;wiozno!
<W,0% 40!
0
(B 0) false <skip, ONVO
<IF. B then (S;W) else skip, ozlho
t


