AN Exmmm OF
S‘r RING DIAGRAMS (N

C OMPurER. SCIENGE

DO\MH\//C VE@(T/
Cenres oF AMSWZAUAN
CATEG@@V THEO»Q}/
Macoureie UniversTy

DRHE oL KSHoY
Univeesry of Newaasrg
0% NovE bl 20 (B



Jcer CATEGoRY OF EINTE  DMONSIov
T R- VECRR SHRCES
X)  TENSI {Revucr. .

OEBE Vi)

/ A vEcPrt SHal

N\ \
. Vi Va




R—Voy— ol = Vel —RK
1 c—%§€.{®é{é—> §§(ep@a |—>E Als(@faej\w .SX"(
{ " (3 ‘

?

\V/

W \
) % %
(@)

@
e uﬂ,ﬁ GENERALITED
e E T (e T (5)




AN Axio MA TISATIovY OF TRACE
((:/CC?/ I) SymmeTRC MoNabAL CATEGoLY

O
Thive (Veer @), R) CAN ASSAMS
[F Yow tigg Tas (S Slucrt?
~ MonoPhL !

ADD AN ExMA  OPCRATDA ON ARPec)S

0 " y

[ U — VU s Tol5) - UV

O
. ‘_\H '.HoM(U‘@U/ \/@(J)F—? om/%(/)

QUESTIoN - WJHAT AxIomS SHaud
THis AbsCT TACE OFEAon SATISTY 7/



ANSWER - Axioms AREC EASIER T
(MAANE (B WE THINEG DIAGRAMMATICALLY.

vV

(VANSHE)




(SUPERPoS(TTON./
5

X

"NATURALITY




A Mono0aC CATEGOy T A ABSTRACT

TRACE SATISEYING TThESE Axioms (S
Chtcep A TTRACED MoNOIDAC CATEFIYY .




A CALCULATIoN LEXAMPUS

\%/ﬂ
Y {\ /\M

/

\@?\\J o’

U e
¥ oA
ﬁv N
o A
RN
SUelsie
N,

\
——
e




>
=
'

Plooe oF “CoMPLETENESS " oFf THESE
Axioms — he It CoNSTRUCN ons -
A CENCRAUSKTIoN CF TThe  Con sTIRUCTION
oF Tre RATIoNAL NuMDBelS



FlLocuCums §
(CoNTRoL Flow GRAPHS)

Logic -2 Count ~ RCREN 1 |

:,.m:ﬁs repeat TR | | (2D | €3¢ () createtextwith | €
al

Language: JavaScript §

var Count;

Text | . Hello Worl function colourRgb(r, g, b) {
< - r = Math.max(Math.min(Number (r|
Lists do | print ) .1 Hello orldl » g = Math.max(Math.min(Number(g
o b = Math.max(Math.min(Number (b
Color set [Fika to | colour with red - ot (Math.round(s) 1] ¢
. green g = ('0" + (Math.round(g) || 0
Variables b= ('0' + (Math.round(b) || 0

: et '# +r + + b;
Functions blue e g

Count = 1;

while (Count <= String(3) + Stri
window.alert('Hello World!');
Count = colourRgb(100, Count +

}

Google Blockly Flowchart View

\"

FACTORIAL




(T URg REVSTED)

A MACHING LTh A CouNTALLY INANITS
Ser of REASTS | EACH of WHICH
ConThINS A NAMAL Numbel .

\/w SEeT oF NAMES A THESS

ReGsmls @0

s. e —IN A MAchns STRS

Sﬂ@s - I)\}W SeT of Possiicd  MACHING
STAES .



ARACUS  INSTRUCTIONS

T%:ﬁx_f(‘l )G—OT‘O ',4[

O

IF =0 (OTO 1 \
ELS(f Jc::xfz‘/ oo )

(<)
o

@)
Con DIMoNbC
DCECRE MeNT

fi\] AGACWS Y ZoC AV

|- [F =0 (o0 3 |
CLs¢ oC:-=X-1 0ot &

2:9:=9+t1 ) Gom |

:77 I
@mmw ADD OF
. AND Y




@&\/ - DESTLUCIVS A@

| - (F &=0 @JFDZ
CLes T:=8-1 Gor |
2:F x=0 Go® §
LSS x::x-)jgowz
3272l Gk
L2 4 =Yl Gor 2
H:- 2:0 6;0773?
£ LSS ‘2::—_?4{/‘@0’;’06

S
G - DC‘.:x_,‘_[“/GqﬁOS
7.

This s ACLRCADY  (FETING
A LiTTLE ONEROUS

MAYRe A FlowCHAT LJite
upce  Thwes CLEACK !






THE LANGUAGE of  TLoWCHART S

BAcic BuiLDING  [blodk s -

¢ s AN ARITHIETIC
EX{)Q_GSS(W OF vindie [
AND Co»JSTM§

00 |2
O
O
 onfllet Flow
Jou YoNT

C Conrtitol Tt
LN ((ONTITY)




OPERATORS

e 7
\ 4 .
|
FlotCrher TEUMS

/

o V' OFIG
]

Y Y

- PARALLEL
CoM{OSITION




<
r\.ﬁ——'

LF/ﬂ Te(F)

FEDBACK o
TERATION




TUIS CANEUAGS TREELY (N ERASS

A Crgeos L,
&) ORTIECTS NATWAL NO PERS n

T 2—41 T:1—72
C.n—sm G:M—7C > FiE >0
C.n—M Gon —m b P A
Fongl — Ml bn? Te(F): 1 — 12

TS 1S Somi KIND OF formAl
LANGWAGE OF  tlouChMLTS
Gut T LACKS -

o SCMANTICS — WHAT (S The
Fol. ML MeAN,. OF ThESE
LinvGEuisne FowChmrs |y
TEMMS  oF "MECRANV ICAL ComPuTANon .

« ALGEBRA — Uy WHICH T

Prove K TWe Frewprlirs DeARNCS
The  SAWME  GomPuTaTIon



The SEMANTC CATEGIR)

Pre Twe CATEGaLy oF SETS AND
PMAAL  Fund CTIonS -

T DIS JomiT URITOA/

/9' EMPTY SET - UNiT Lot

Twis (s A Symheyc Monio DA CABGD!

CRucrkeey (P + }z) AOMITS A
(o PATERIONALLY (M PoLTANT TIACE

‘_g :(/{.‘l'\/\/ —’*\/Tu

-~

T () =v (FF 3% ST

W= AND V= K. AND 0 €U (O<i<h)
Ay () = Xyt (O0i<n)

s of
e cacl [ %o, 5%n | AV & ronec s
¢ » A MRk
EXCuToN TRACE °00 rywemics




[TERATING & MAY Ne Vel
LEAD Us T V.

EvEN (F § S ToTAL 15
TeACE Te 5 (5) NECD NeT [se

Atse (F £ 1S PAOIAL They The
Ploccss  oFf  (TekANg (T MAY (T STUdK



PloposnoN  THC I TERATIow
TeAce  Definep Alovs MAES

> ~TD A S ~
(LA/L/ *{’/55) [NT (S/MMETK»!C)
TRACEY MoNOWDAL CATEFLY . T)

TH(s TMC (S ThE&
R - XKAMPLE  OF AN

(TERATION CATEGORY



The SCMANTIC Funaal
Cc-1 : I > Pa

o, F

O
SEMANTIC, PeCALL

[ﬁﬂ = Sfj@ﬂ/ +Sti'a+....+37;i¢
S

n CoblCS

[S(e,e)] @ Stle —— Stla
S > S[xr—)[&](s):lb

" Con\PuTE €@ utih
VAwmeS ofF UaaabeeS
G(VQ\/ Ly < Thev

- RD > O THAT vAwe




T cb)] : Stte —— Skl + Skt
S — Jn(s) Fs(b)=6
an () IF s(b) £0

LU ’?9 CoMPoS‘cf ek
IMPERATIVE PlecthS
(N The CNATUAL e

Tric] - CF1«Lcl
T Tc(E)] '.=Tﬂ: (L ]>

[ﬂf\l C]

WJC SkY W Thus SCHATICS
< DEFINED Cor1fosIToNALY



EQO?OSIKI—LOE_
A PALRAL FuN ChiloN

[ St —Stde
Deactfes The INPUT /ourfur Beiuied
OF AN Abacas MkCrine (FF ThatS
cxsts e Fi{—1 N LF




P@O PoS ITloN

ON TR [QUIVALONCE
CLasSES of AMlasS OF f-p
Unoel The LEQUIVALONCE
LCATIoN -

SPRNGINC [Fl-Lel
LE GET A CATCGY Fhus

Tws INbeRTs A TVACC) Monoh
ChTEGlY STucls Flom T
Lhicn 1S Com PR S AT e

(N TENDE) WMEAMINGS of T
ComBmaTorS FyC FIE A0 T(F) T

THS 1S The TTMC OF HLUCHARTS
Coll. TYus NonoN OF ComPUTATION .




WE MiGuT Nod (DesTiFy
FlolJCrWA  DIAQNAS  (JITH
Dicthms N The TMC Fhse .
=
MANY ALGCRRRIC PlofelilE <
OF fFrowchrs MY Be
Dawvel Hom The TMC
Foll MALI S™
=
FloCucyMas Tham ALS Srownd
To 3¢ Lokl USING TMC
DIAGIAINMATIC PE4 Sont N
DERINE The SAne MAGHINE



L XAMPLE

A

o)

SO ConDrlon
The FlowdnwrS
E AND (& DoNT
INVoLUE ANY
OPERM NS TWA

{(TC)LJ\CM
LEGISTAL b



Soms  DALtVARLS (oM PUTAPovAL
PUN CLPE S

Lo

7N R

A

W NN
IS KNoww
T° CoNThw O




N

@
E -
(.

Co\Piell oliTels CACLL R
LAST EQAATION .

DEnD Cobe EU MINATION




FINALLY « ALGoamewT Y CASES

\

i s KnNown  NoT
™ ToucH Th

Vhens OF b

hd
{T
%
/

—<—

AND

henN b
IS [NOUN T
s O

{

AND hey b

” (S KINOUA B

s NeN -0

!’T‘]\"‘Q‘v(!’t‘] <

< Y \——%— <] o'l







|
A6
T LM@
s




DU\ALC,Y (N b £ O oul Flowwonir

So APPYNG e ARGamenT Y CASES Ruce
ol  ORIGINAL Flowocnmx  ReDuass T2

NeTe = The oRitinAc
ClowChiear  INVeUd
F EGD\%ACK/ R
TS CAtcuAflon
Shows TUWAT (T
Dipnd T ACUnaLLy
(v Ris€ @ A
(TELTIVE Al Th#)

FALSE  FEEPBRACK




. ARTHAN , MARTIN | MATHIESEN + OLIVA
AsEg TS AAME vollk TP Sk WY
CloyD —HoAlE Lo@AicS ALISE Hom
CERThIN TTRACE  PRESRUVINE Fanics

A GeNcRAhC FRAMELRLK ok
Coun) + ConflTE FLoYD -HMoARL L8GICS "
ACm TILANSACTIONS  OCT 209
o) UV/LAND
Dlovips s AN ALSACT  Pleof oF
KLEENE'S ThesleM IN TEln s of
A “RACE PR SAVING  FunCHL Fom
FINITE STATE AU MATA
7o LEGNCAR CANGAAGES

(c
ALSTIACT « LoNCRETE MoDel S
Fol @< CulsioN ‘2008

e FHICA + JUnC
VAR IonS  APPLICATIONS T e Mo

oF DIGTaL CIRCATS .
“ThE CEOMERY oF SYNTUESIS®



