Unit 5
Data Types and Operators :

2ag" GaPWIlo) RaUMHEICRI® Ganpel Ctt @adlgje DMays O.2IQMN WIQHWD  MoeElHsmMo,
32o]G0QQHUB DalEWIUla] OEIITVNY O2IYMDORIODE (JEDOIH TVEEDEBRUS DalEWIUS].o)eH6ETRIE.
Data Type: cehh@idleal wi9®oe @R WIQE @RMAIMIAIQ GlWdEo caldmmoemia (It represents
the type of data and the set of operations performed on the data). WIQH:EOS AlAJ|OJo TR @RAIQRAIW
MITWOS (JUBODMEBRBOSQo @RSITUAMEDIE  AlAlW®e WIQHW  CH+t @ HOH:IQL0 H-2IQTDEE.
User defined data type , Derived data type, Fundamental data type agyavileezem 3 @oo data type &3 oene.

Fundamental data type ( Built - in data type ): C++ &oooaleidleal @eslmundm M)D%))Q@Sr(xdcﬁa(fa int, float,
double, char, void agymMlai@emI@. HAUGYIGEITIMo HAMTE] HOHMLMY D6NE. [ HD eOTLMY’ processor,
compiler agymlal @emaudls] @Qeasslejo GCC ( GNU Compiler Collection) compiler @J&o@em’ soailes
alo@omo ].

int data type : aJ@6pMcaid(d GG ©21QYIM DalcIUTlEBM. 4 HOMIY HAmMJS] Dalc@IUIEBMD.

float data type : 302000 MVoa -GS GIPIR O2IYPIM DaICWIWIERMD. 4 OEMIQ SRS GQIEMo.

double data type : &HSO@ HOIOWo QAUSJOMIW VoUW G H2IQIM  DalcIWlERM. 8 ee6nIY’
60220 GQI6Mo.

char data type : character eq® 621QM alcIUSlEBM. 1 H6MIQ HAMA DalEWIUTlLRMMD.

void data type : g@mio a)M@loMm Myallaflesmm. 0 eemig 6amdlIET DalcIWlERM®). .

Derived data type : Fundamental data type 3 Qo HESBHCWD , AUEJ@IQo QUGB SHEIQUS
@alle:dlesom QD @as(;dce@)mﬂ@“. Eg: Arrays, pointers, functions, etc
User defined data type : a@hiradss’ amgmosgdce;ub MAQY2lleem8s TVHDOEYL0 C++ @y

m@dsaeng.  Eg: struct ( Structure ), enum ( enumeration ), union, class, etc.
Variables: data store e.aigQmm memory location @ 6ald. cadleisad mnimweqls  @an
MQIlEUHO BB D6NE.

1. Variable name : variable 6@ ¢a1@. ( oll@oil@ n )

2. Content ( R -Value ): variable @ store eaiq data ( 2l@odlcd 25 ) 101 102 103 104
3. Memory address ( L - Value ) : memory cell @ address. ( all@olcd 25

101)

[ epalles data integer type @mem. 4 byte memory eaemo. cell o n

starting address @wmem’ L -Value or base address ]

Operators : oeaauégcﬂm% BQBHRB MSa]lensamMa@lmss allamessgiem operators.

Operand e (constant or variable ) gepe©® @rsSlmunma$ee operators e unary, binary, ternary
agmlesem 3 @] @ldlesr.. 1. Unary operator. - e operand a@©@Q@s88 (Jodommeergloal
8)qe00d . Eg: 2 g)8s negative allamo , *5 g)8s positive allamo , increment (++ ), decrement ( - - )
operator.

2. Binary operator - @erg’ operand Eg : Arithmetic operator, relational operator

3. Ternary operator ( conditional operator ? : ) - gan’ operand Eg: big=(a>b)?a:b; [ a dlgss
aflel b dflgss afleicemBd &se@enwI@ big ag)am identifier @@ a @es gele assign 0.21Q,
@egEsl@d  big agem  identifier @ b @es gele assign ealQoe . oo if ...... else statement alaf @(
) g GMILS. ]

BQEHHS @RSIMNIMAIHE alei®oo operators  oens.

1. Arithmetic operator : @SITOIM HEM B B:FEJHUWDEE CAUEIQSS B jE0QQMHW. 1 + &M@, —
&0QANM, * weMlesanm, / andlesanm (Eg. 5/2=2) , % a0dlaflg’ Wlayo ailesanm ( Eg. 5%
2=1, 3%5=3) . [ od@eRMocelid0d 2)@o DaleWIUSlaiB88 n00M)@GIQWIG (Blaggo B:I6MIMSS
G@ARAINY @RLOAI GAIAW af)(M Bl e0Q0%em % ]

2. Relational operator : @6mg’ MVoa 68 ©IO®AY H2IYIMSB®. OO0 Vodl ( 1) @regi@lcd emg (0 )

@ROIdleso. [ < lessthan, <= lessthan or equalto, > greaterthan , >= greater than or equal

to, != not equalto , ==equal to (Eg. A==05 means compare value of A is 5 or not). Equality
al@leuIWlBeIM8s = = ag)cm relational operator -@ ©6ME MVA.2NaMeERW D6rE. ]



3. Logical operator : ocsnzo
MO BSOCEI SHMRIHNHOS logical OR (]) logical AND (&& ) logical NOT (! )
251C2J30D DOm0 WAIEWI (1), A B AllB A B | A&&B A 1A
OMEQI (0) a)aM” lElewIUIBEa. 0 0 0 0 0 0 0 1

&& (AND), || (OR ), ! (NOT) spaiwos” || 1 0 1 1 0 0 1 0
logical operator. cengls;” @Jaid 0 1 1 0 1 0 OMays
OMMEBBUB TVIWIEEMWIwT TRUTH 1 1 1 1 1 1 cadloenilglon
table ©3 MANIVEOMIOS A IOWIYME". | aBOOBEJo BT 6N gidlweniigo aflaidleadem’ o’
(moNosuss esmilgeng caud@enNKd LodlWIWID DA analo ads.
eeIEa0emIG s truth table anelo EITIGldso. T dloee.

a)am’ alo@o. A, B agyamlau
variable or expression ®@gem. )

Input/ Output Operator :

Input (get from or extraction ) operator :input @&l keyboard a1gl M@IHAM WIQHUY memory location &&103
aAH1H8B0M0. MABals’ BIn|E0auMEAIME] C++ @ >> )M operator  DalcoWlasaw. .

Output (put to or insertion ) operator : output @I&I@WIG AWIQHU3 RAM @3 avlan” output device celas’(
aVLIWINEMWIW] monitor)ogg(m. MY QJURGDHMODIM” << af)aD operator OaleWIV1HBN.

4. Assignment operator (=) : variable m" ailel M@3®HIM OaleIVlesaw. Eg. n =5 [ gaileos samone©® operand 6m3
cQIE1WmMNU3 @yalsMmo. 1. means 5 is stored or assigned in the variable n

Expression: 80q|60QQ&go ao%dcs(m’%@)go @S182JAaN®O6M” expression. Ex. a+b. 9alewowlasan operator &80
@RSINNIMOMI@3 aflaflw expressions o6ne.

Arithmetic expression: @M afleoEWIG3 AGBIN®ISM’ Integer expression (639q 00300 oJdem MoayH:Ud @0 ), Floating
point expression (3000000 Moy U3 dWealsM®™ ). Eg: 5/2, -7%3, 2*6/3 , 5.0/ 2 etc.

Relational Expression : Relational operator 9a1¢@ou1H80M0. O (HlWHBOS afLlo WVAIGWI (1) O®MEQRI (0)  ERYEM.
Eg: 2>3, 6!=5 etc. ]

Logical Expression: G20 @pr®leiwls-cnd relational expression em  AND, OR, NOT  ag)am? logical operator
2016WIWlaf GWIRIa{lej’ ayg@an. Eg: 5>=3 | 2<4 , 50>2.0 && 3<5 etc.

Statements (Japoaimyd ) : execute a1Q0JAM 2101 MIBE300MEMIBY. B2Cd eIV ®FOd 350N HAVAIEHIBM ( ;)
M@micnwaoem”.  C++ @3 aflallw @RIy EBRUEEnIWT afmyay statement &3 oene’
1). Declaration statement : 8@ 1MW Dalc@IWIEBSMD@IM’ Yol GR®  WIBHA 6.21Q6Mo.

Eg, int mark; float height;
2). Assignment statements: a@ caiglwmigleelss” allel m@ds:amlan”’  Eg  int n =1 ; float height = 165;

a=b+c [ eailes oemzoneom operand @l constant, variable, expression spQIXIM GO®EHILje BNIQU. ]
3). Input statements : C++ @3 keyboard &m &@3 standard input stream object ( &1eenIoaW1@3 MM’ AUGBIM DSA 2|WIV

WIQ9 (@JA9a00 A BMB®IWIG A ) BRYWIEM” BB  Input statement o3 ccism streamobject>>variable ;
af) Galomlenen”. stream object M aldHo CiN agan” Ralcworlasmn. Eg : cin>>mark; , cin>>ht;
4).  output statements : output statement o3 ceism streamobject<<variable ; g @ai1emelsm”. stream object
M aldh®o CiN  ag)aW” oalcwowlasan. C++ @3 standard output device @wryem” monitor .

Eg. cout<<mark ; cout<<”Welcome commerce students “; cout<<a + 10;

Cascading of Input / output statements : &@ statement @3 emnleidlsoe  input operator (>>) @Reecls1os  output
operator (<< ) 9a1c@IV]HBIN®ITNI®. [ oBO®BEj B B302|60Q8 00@o  (input or output ) s statement @3
BMMIDZSOT @AM Oa ICWIWEHI0. |

Eg  cin>>a>>b>>c; cout<<” Numbers are “<<a<<b<<c;



Some questions :

1. LetX and Y are two variables of int data type, then correct the following input statement .
cin<<X>>Y
2. Predict the output of the following operations x=-5 and y =3 initially. (x &3 @Roocilel -5 ®o
y Q6s @ooocailal 3 Do @OEMESIT OV EBISOD GHQBHWBES GUIAURSS OO0 af) LS. )
a). -x b) x/y c). x%y d) -x + -y
3. Consider the following statement int length ; Then what is the difference between (a) and (b).
a). Length =50, b). Length==50

4. A part of bio data of a student is given, Identify the data types which we can use to store and process these data.
(e@ allapadlaes sl allaieoslleeal aflel @WEBW 2Jaies Gal@Odleaa. DD WIQHOS oemuégo’]co%

MBABRIN O Mo MVMYABIBEIMN T o BRMEWIRIAIQ AWIQ) @asgdoe;cfé af)gO.)  (3)

Roll_Number : 34

Age 217

Sex M
Mob_Number : 1234554321
Height_in_Cm : 152.8
Pincode : 690601

o

Pick odd one out  ( float, break, add, char)
Which is the keyword used for empty data type (@Mi@I@ WIQIOOSENM’ GAIETE]l ©aIG@IUWIBE D

BHICQUN aB@I6M’)
7. Write the syntax to declare a variable in C++ with an example (C++ @ GQIGl@énilud (Wl
£2IQM@IMBB QB:ICRISM DBIAOOET Mall®o A QDD ) )
8. Classify the following operations into unary and binary (€0 &qG0QQ®H68 QMAl, HeENIMA
af)MIEBROM ®0o ®IAB8S ) ? (<, !, =, ++)

o

9. Compare relational operator and logical operator ?

10. Find the value of Z in the following expression, if X =10 and Y=4 a) Z=X%Y
b) Z = (X<20) && (Y<5) c). Z=(X>20)](Y>5)

11.  Consider the C++ code.
int x =5, y=2;

float z=x/y;
cout<<z; What is the output of the code. Justify your answer. ( Gdaaa(uﬂa(’@ 803alS
) DB, DOMBo MVIUYBOBRH: ) 3)

12. Rewrite the expression a=a+ 10 using arithmetic assignment operator. (1)
13.  What are the different types of C++ statements (Qillaflwdlmoe C++ G%RQUOQ(T(QCB)@ ARO®IOBHWIEN) ?

14.  Briefly explain conditional operators in C++ 2)
15. Briefly explain three important parts associated with every variables ( ag)g)> aidl@enilgar@o

ENUMWESIBlBRAN GaN' (@JWIM CLISHEBUWB 2@t allaidlesds ) (3)
16.  What is statements ? Explain any two types of statements in C++. ( G(ng%)u@m(’@)ce:(ﬁ af)MI@D ag)(o) .

C++ @ 988 aRBOOB1ejo V6NE’ cs(ggg”s)mc@ceaua alvdsdleans ) . (3)
17. Explain the different types of logical operators ? ( allaflw@@o logical operator 686804 ag) QOS> ) 3)
18. a). Whatis operator ? Classify the operators based on number of operands. ( 68q]0XMBARHBOS

Af)SFROOD @RSIMNIMAILE] 63o]GOQQHUD @R@IAB6D: )  (2)

b). Find the output of the following operations if x=-11and y=3. (x=-1190 y=380
BRHWITE GIOPOBNIFOD (JAUACMEBSOS BDZaJS )OS )

i), -x+-y ii). X % -y iii),. X%-11 iv) x>y) && (x<y>
v). I(x<y) vVix*y (3)
19. Briefly explain any two expression in C++ )
20. Write the output of the following C++ expressions
Let a=7, b=2. a). a+b*3/++b; b). a<=7 &&b>1; 2

21.  Write a short note on arithmetic and logical operators in C++ (C++ eea! arithmetic,
logical &q]c0QQ®He8H680la] 6@ 6210® Hdla] af)g@s ) (3)



22. a). Write the equivalent arithmetic operations forthe given C++ short hands. ( @6 6)&;35@65]%@@
C++  GaudBS a0XMWHWHS @EINI® @RACTOAJHE B E0UMBHW af)g@®» )  ( 3)
). x%=20; i) a+t=2; iii).p/=5;
b). What is the difference betweena =20 and a==20 (a=20 Qo a==20 Qo OIESS A@PIVOAT)

23. Explain the operations involved in the following C++ expressions and write the output. ( 2l)QI&S &J6MM
C++ expression &gl0R1 63)a]|0aMHW QlluoEld:dl ol 8D50YS af)g@#> ) (2)
a) 5/2+3 b) (10%3 )/2.0

24.  Write sample statements in C++ for the cascading of input and output operations. ( input , output

3)qJC0QQHEBOS  HIETRYWloWlm’ C++ el eere” qudmild statement £:@ af)gO ) (2)

25. Write four different C++ statements to add 1 to the value stored in the variable Num. ( Num ag)am
sudlonilgloal aflel 1 ggmalimaiuim mel ayepEes)® C+t+ statement &0 ag)g@) (2)

26. Find the best match from columns B and C for each itemin column A ( c&i80 A dleel

£26021MIMo @RMeWIRMOAUO® B, C o)l eeis6amsSlcd Mlmme e:eemome: ) (3)

A B C
a) “9g« i) Assignment operator 1) | Modifier
b) == i) int 2) same as 9
) short iii) | Relational operator 3) constant
iv) | string 4) Two operands are needed

27. Identify six errors in the following C++ program and give a reason for each. ( ©®36% ©&ISO® GfWIdleoel

@0’ 6)@(%@:03 HOENBO) 3EOIMNS Vo HIVMODLDHEW) HOY TGO HEW) O21Gd: ) (3)
#include<iostream)
namespace using std;
int main()
{
int a; b;
cink<a<<b;
a+tb=s;
cout>>s ;
}
28. List the three numeric data types in C++ with an example for each. ( C++ el g’ mém(ﬂoe:” awdQd
aasndoeaogsgccﬂ BI60IMMIM0o HRIADDEMo MMV B:b> ) 3)
29. Giventhat x=5 and y=5. What will be the value of the expression (x>y)|(y>x) (1)
30. Which one of the following is NOT a valid C++ statement? @))
a) x=x +10; b) x+=10; 0). x+10=x; d) x=10 +x;
31.  What is the difference between x=5 and x==5 in C++ 2
32.  Write value returned by the following C++ expressions. ( @69 6350  C++ af)dhla)a0B0d
@@ allal af) O ). a) 60%25 b) 22/7
33. Write output of the following C++ program . 2
#include<iostream)
namespace using std;
int main( )
{
int a=10;
cout<<”\n a= “<<a--;
cout<<”\n a= “<<--g;
}

34. Explain logical operators in C++. ( C++ el logical operator 68880l QllLodHHdle8s: . (3)
35. Memory requirement of void datatype in C++ is ........... byte(s). (C++ eel void data type o’
............ byte(s) memory @QICDAIET. ) (1)



36. The arithmetic assignment operation Y /= 10 is equivalent to ................
(a. Y=10 b)Y=Y+10 ¢ Y =Y/10 d) None of these )
37.  Explain the different types of logical operators in C++ ( C++ @ 2I8@® Q@M @oo logical

operators &M gl  aflvodledless ) (3)

38. Whatis a variable ? Differentiate between memory address and content of the variable. ( variable
af)MI@D ag)(® ? variable & memory address ©o content ©o ©@oAlgy88 QP AUBOMEBS ) (2)

39. Distinguish between float and double data type in C++ ( C++ eoa1 float, double ag)oml
data type &3 @2Aley88 AU@PTVo  af)an) ) 2
40 Select the data type in C++ which uses ‘0’ bytes in memory ( int, char, void ) (1)

41. Sum is avariable with an integer value 25, at the memory location 1005. Give the R-value and
L-value ( Sum ag)m variable @ 25 ag)m integer Qflel store OaI@IgENE:  Sum DalE@IWIHBA

memory location 1005 @gem. @@ . R-value , L-value o)l &iemds ) (2)

42. Classify the following into arithmetic, logical and relational operators. (&&, =, !,<,*, 1=)(3)
43. Explain the insertion and extraction operator in C++ (2)
44. The memory size required for void data type is ..............

45. Considera=5andb = 2and find the result of the following expressions.

a). a>b

b) (al=b) && (b>a) 3000 3004
46. Write short note on any two statements in C++ (2) 105
47. Consider the following diagram and answer the question . — se—]p- NUM

Write the base address (L — Value ). content ( R —value) and
Name of the variable.
48. Consider two integer variables x =5,y = 2 and write the result of the following expressions

a). x/y b) x%y c) x>y d) x<y 2)
49. a). What do you mean by adatatype? (1)
b). Explain any four fundamental data types ? 2
50. Explain Logical Operators 3)

51. Avariable is associated with two values. Explain. 2)



