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Data Types: A Pedagogical Experiment

Chapber 2 of the reacer inbrouces the primitive bypes in G+
dkong with the mechanisms Sl languages hase raditiorally
offereadl io create compounes Bypes Prom peimilise ones.

In keeping with the overall siralcgy of showing you how o
wse daba sbructures belome you soe their implementtion, I'm
going 1o sco whedher ® is possible o posipone the disoussion
of the Crapier 2 material until afer | necd il io implement the
wariows clases inlroduccd im the lafer chaplors. Once you
hiren the oass-besed fools from Chapler 4, you won't have
mch posasion To e the |oev-lovn] shructunms amywasy.

The only problom om Assignment £1 that requires daka
structures ot all is ithe hisiograms prodlem, which nends 2n
aray b koep irack of the soores im cach range 1 you're
reacing 2head, fecl Trec bo use the Yector ClEs inbroduced in

Chapter 4 insicad. Otherwise, read enough of setion 2.4 1o
sk hawe 1o doclane such an aray.

C Strings

= Almosd any program that you wrile in 2ny modorn language is

likedy b use siring daka 2t some point. cwom it it is only &0
display imsbruclions o the: user o io @b resulks.

Conceplually, a sbring is jusl 2n rray of characters, which is
procistly how strings ame impdomsonded in the G subset of
C+=. o pul double guotation marks anound a sequence of
charaters, you gel what is milked a & giring, in which the
characfers ane shored in 2n 2y of byics, torminzics by a mull
byt whosn ASCH walue 15 0. For cxample, the characiors in
the G siring “hella, worlda= are aranged like this

[2fs]s]a]s [fe]=]a]a]s
F 1T T T 1 T T & §F K I 0
AS in Java, charecier positions inoa siring arc identified by an

Imedax ihai Iﬂﬁiru & 1 2nd exicnds up B0 one kess than the
length of the siring.

Strings as an Abstract Data Type

Bezause C++ includes cvorylhing in is prederessor language,
C strings arc a part of C++, and you will oomasionally hawve io
rroognim thal Ehis sbyle of Sring exisls.

For aimost every program you wrike, il will be tar casior io
us the C++'5 atrang class, which impemenis strings as an
absiract datn type. which is a type defined by ils bohavior
rathes than s represcniation

The methods G++ prowides for waorking with siri are: often
sublly difforent from those in Java's Striog © Al

emphasized on Friday, however, most of these ditferonoes fall
inbo the sockharea calogony.

The anly essenfiai difference bebween strings in G+ and Java
is that C=+ allows clicnis b cha the individual charadors
contained in a sring; by conirast, Java strings arc immuiabie,
wifiich means il they nevier change: onoe ey are aliocaind.

Calling String Methods

Briaust secing i5 & class, it s besl b think of s melthods in

torms of sending a mes=age in 2 particular object.  The ohjot
o which 2 message is sont is m@iled the reeshrer, and the

general synfax for sending a messge looks ke Shis

eEvEr . mame cargunenis) -

For cxampde, it you want to dotemine the length ol a string =,
i might use the assignmont Satement

ioit lan = . langthil;
ilﬂ.‘.E'pI:ll.I woukd inJava

Unlike Java, C++ allows dasses o redefine the moanings of
the standand operalors. A= a resull, several siring ocperations.
such &= + for oncatenzlion, are impd oeenfed as oporabors.

The Concatenation Operator

A many of you Aready Eniow Trom Java, (e + oporalior s 3
waomderfully monvenient shorhand for comeatenation, which
consists of combdiming teo sirings ond 1o ond with no

inberscning characiers. In Java, Ehis cxlcnsion 1o+ is mrt ol
the language. In G-+, il is an extension o the atcing class.

In Java, he + operabor is oflon usid bo combdne fems as pard
of 3 priotd= call, X in

FrintElo{"Tha =otel Lo 7 + BEotml + V.7
Im C+=, you weoasld achiowe The same resull by writing

porat £ TTha totel da T o Eotel £ LT o4 a=dl:

Althosgh you might imagine othersise, you can't use e 42
opraior in this sialement, because the quoted strings after ©
strings and Nt atriog objools.




Operators on the string Class Common Methods in the string Class
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Exercise: String Processing Recursive Functions
= An aoromym s 3 wond fommed By laking the first letior of = The casicst cxamples of reourskon fo understand ane Tunclicns
cach word in 3sequenae, 25 in in which the moowrsion is clear from the cefinilion. &S an

example, considor the fachorial function inlroduced in Ghapler

e T e o I, ok s Py &, which can be detined in either of the following ways:

= Wrile 2 U++ program that genergles aoromyms, as il eshrated o= pein-MNzN-He..xdcFzi
by i Tollowing mampla mn:
{ | TET
=
A a—
nq-a.-q--—-.-l-q-.::‘.‘ 'I:II‘I'I:I'.ll! “harem
vhe g Gn dmby - The second definition leads directly fo the fallowing oode,
—— e ] —— S————— wihibch ks shiosimi in simulaied excoetion on e net s ides
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The Recursive Paradigm Exercise: A Recursive oCD Function
= Nt rrowsive methods you encounker im am inkroduckony e af the akdes] knosm algorithms thal is worthy of &e tille is
Course haree bod ks that Fit the Tollowing gencral patorn: Euwclid's digarithm for compiking the groealest common divisor
me-cars (GCD) of two inlegers, x and ¥.  Eudid's algorithm is usually
MY T TR T P i i i - I
e S0 i implcmionied iBeratively using code thal looks ke s
| mimm [ .
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4 Fin-dlng.: recursive solulion is mosthy a mathor of 1i&l|.|ring ok :;..__ =
horw b brcals & down 50 that | fils madigm. hee o ]
oo =0, Yol MLEE oo te things: X ) e
1. Icknlity simphe aacas that con ba salved without reoursion. ﬁ”r’q“;'::nm“ﬁ ?u'ﬁ!:'-lﬁ mﬁm&mm“z '1;“"“5"?“
| m '
2. Find a resurshe decompodtion thal breaks cach instance of divisor of x and ¥ is also the gresbest comman divisor of » and
ihi problem nin & mpler subproblams of e same Bipe, which the remaingder of x divided by v

yiou 2an then solve by applying the method recursively




