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Qutline for Today

. Hryioa the struchure of expres ons

. Arvicw the idea of inherance imgencral

. Discuss how inheritanoe is represenicd in C++

. Design the cxpression bl orarchy

. Impdoment s sl for cch of the subclesscs

. Expiore the relationship bebweon parsing and grammans
. Lok 2k the fimal version of peresr. cpp

. Blay with the EASIC interprolor

I = O b L B ==

Recursive Structure of Expressions

= An writhmolic cxpremion in 2 progremming language is 2
recursive sbruciune Ehal can be thoughl of 2 a tro,

= I thie simple moddd 1 use in Chapier 14, cvory o presion falls
im0 ond: of i Tollraing Toms:
— A irfeger constanl
- A variable narm thal holds an infeger value
- T epresions joined by an opsrator
~ & edpress ko enclosed in parenihases

= This sbruchume can b ropresenlnd incthe fizem of a prammney.

E = conrdsmt
E — (g
E=+Ecp E
E-=iE]

Expression Trees

= Wihom the C++= compiler looks at an expression, I noeds do
understand whal th &xpression means By iransiabing it inbo an
inbemal form. This proocss genoral |y oonsisls of tee sleps:
- Lokt anafysks i which e s |5 Srokean op inbs unis

- Parslg, in which the fokens one ssembled inlo 3 fee thal
amibades i aapiressl onh druchira

Classes Hierarchies

= Im any object-oricnbed language. classos sorve 25 lompdaies for
individual objects.  Each object is an Anstanse of a partiosar
olass, wihich can servie a5 2 patioen Tor many difterent objocls.

+ Onc of the defining charaderistics of the object-oricnind
paradigm i5 ial classes Toms Morarohiks. Any class can be
designaios as a selbelsss of some othor class, which is called
ils seperedass. Aus molod) on NS Wweok s sootion handoul, moss
dass hicrarchies @ re-shructuned even thosgh C++ permiEs

more complicricd sinacunes

+ A class reprosents a specialization of i miperdes. I you
oreate an object thak = an instance of a clss, thal chjedt =

d=o an inslanoe of all olther classes in the hicranchy 2boe i
imthe superolass chain.

= When deline a new class in C+=, that olEs aukomatically
Imfariie the berayior of s superckass.
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Inheritance Hierarchies

= BEHause cipressions hawe more han one fom, a G+ class
that reprosenis oxpssions Can be reprosenicd moek casily by 2
dass hicrarchy im which cach of the especssion bypes i &
soparate subolass, a5 shown in the Toll owing disgrams:

+ Even though the class hiearchy is organized i lorms of the
diftcreml types of nodes, dients of the espression pmckage will
amosl alvays work with poinfers o modes instcad. &5 | did
I=f kime, | will fhorofore give e poimicr type the name
ArsTraEeisnT.

Representing Inheritance in C++

= The firsl stop in orealing 2 G+ subdass is k0 indicate the
supenclEs onihe heador ine, WEing the: foll ceving syntax:

cluar laxchm: pobldc aacm |
ke = ofmrr sl it
F

= In conirast B Java, @ subcles cannot avtomatical iy owerride
thic dclinilion of 2 method in i superclass. T pomil such
currricing, bolh ClEmes mist mark the prolotype Ter ihal
i o i b The keysond wizemel.

= An absireer class 15 a class that Cotani aciually represznl any
objccls but insicad senees only 3 2 COMMOn superclass for

concreds cfasses that do generaic objects. In G-+, methocs for

an absiract ol thal are akeays implemenicd by e onoreic
subclases ane indicaicd by including = g befome the semicolon

o ihe prodotyee line.

The exp .k Interface

The exp.h Interface
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The exp.h Interface
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The exp.h Interface

The exp.h Interface
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Code for the eval Method
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A Two-Level Grammar

= The problcm of parsing an cxpresion can be simpditicd by
changing i grammar i onc thal has teo ovels
- AN el & aithar 4 fee oF DD aeliaislons joined by an
OpEralnir,
- & fom is efhar o consint, an oeniifier, oF an EWpEeESERNn
B s N peirsniases.

= This design is reflecicd in the 1ol lowing novised gammar.

=1
E<ExE

I — conmwy
I — ‘e
I == (E]

The parser. cpp Implementation
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