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Summary of last lecture A
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o char type
o float type

 Miscellaneous
— Matching Arguments
— Escape sequences

— Matching data types
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Basic Data Type (Char) Y
Declaration
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* Create three variables: response, itable, latan
char response;

char itable, latan:

Do we need to memorize ASCII code to assign character?
No!l - use *’

char grade = ‘A’

T Character constant (

Rll

WAES

grade = A; [* No! compiler think of A as a name of variables */
grade = “A”; [* No! compiler think of A as a string ¥/
grade = 65;

[* OK for ascii but poor style */ Will be covered today!
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Basic Data Type (Char) iy
P rl ntl ng C haraCte rS SEOQUL NATIONAL UNIVERSITY
o Data Display versus Data Printing
ch] @ 1 9'jleo 1610 11 storage (ASCII code)

code

@ 67 display



Basic Data Type (floating-point Relly
number) "
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* Floating point: 32 bit +3.4x10738 ~ +£3.4x10%

+
\ J | J
| |
| }b( 24 bit*
DIt Zayponent Significand (REx Xt &2 Jt+F)
(Kl==5)

» Double: 64 bit ~ +1.7x107308 ~ +1,7x10%08
— Use additional 32 bit for significand or exponent

» Declaration of variables Is similar to integer

float noah, jonah; /l declare noah & jonah

float planck = 6.63e-34;  //initialize planck

*can vary slightly depending on machines



Today '
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* character string
o printf()
— Format specifier( & 24 X| & At), Format modifier( £ S8 21 & At)

e scanf()
— Format specifier, Format modifier
 Miscellaneous

— Other header files

— Manifest constant (& & & =)
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Character strings (
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B// talkback.c -- nosy, informative program
#include =stdio.h=
#include <string.h= // for strient ) prototvpe
- fdefine DENSITY G62.4 J¢ human density in Ibs per cu ft .
& e S & A 2= (manifest constant)

float weight, wolume,weight_p:
int size, letters:
char name[40]; A oname is an array of 40 chars

printfi"What is the first name of wour favorite plaver in WBC baseball teams?#n” ).
scanfl"¥e", pame )

printfi "%z, How much does he weigh in kilogram?™n”, name):

scanfl "Zf", &weight )

gize = gizeof name.

letters = strieniname).|

weight_p = weight 7 0O,454)

volune = weight / DENSITY; - Use array for character string
printfi"%s weighs £2.2f pound.fin”,

name, weight_p): - Use %s
printf{“His name has Ed letters.#in”, .

etters): - Symbolic constant DENSITY

printf{“4lszo and we have £d bvtes to store it in.#n”, sizel:

- Length of string: strlen()

return 0.
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character string (& At&) B
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A& €2z U oL B2RZ2 FEH=s H5H 22X

e character string: a series of one or more characters, an array
— No special variable type — array of type char, use “”

— Stored in adjacent memory cells — one character (1 byte) per cell,

- gt= ot =2A=?

— Null character (£ = Al) to mark the end of a string

Sielolull |\T[€ Null character

/

— Number of cell = number of characters + 1

— Array: several memory cells in a row.

Number of elements in the arra
char name[4oi g
array



Strings (“k”) vs. Characters (‘k’) *«;,"'
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'k’ Is a basic type (char) but “k” is a derived type, an array of
char

» k" Is actually consists of two chracters, 'k’ and \0'.

character ‘k’ K

string “k” k {10
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strlen() function
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* gives an exact number of characters in a string

o String-related functions - string.h header file
— strlen()

o Standard input/output functions — stdio.h
— printf(), scanf()

Terminating null character

|

S{felo|ull |\

J
Y

5 characters Garbage (in general)



character string constant Mg
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o #define PRAISE “What a super marvelous name!”
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Constants and the C preprocessor (C ]
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o #define NAME value

— NAME : symbolic name, usually in capital letters

— No semicolon — just compile-time substitution

ex) #define INTEREST 0.05

Payment = INTEREST * owed;
« Meaning of a value is clear

 Only need to alter the definition once — when it was used multiple times.
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o #define can be used for characters and string constants
— valid
#define BEEP \a
#define TEE ‘T
#define OOPS “Now you have done it!”
— Invalid
#define TOES =20



limits.h & float.h ]
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o C header files limits.h and float.h supply detailed info about
size limits of integer and float types

g/ defines.c -- uses defined constants from limit.h and float.
include =stdio.h=
Finclude <limits. h= A4 ointeger limits

~“finclude =float.h= A Floating-point limits

2int main{void)

{
printf{"Some number limits for this svystem:#in” ).
printf{"Biggest int: Zdiin”, INT_MAX);
printfe "Smallest long long: Z11d¥n”, LLOMG_MIM).
printfi{"0One bvte = #d bits on thig sugtom #ot rCUAD DITA

I:'r||-|tf|: "LEH'EIESt dDUDlE: KEWI‘I", DE| m [:WW|ndDw5w:5}r5tem32owdexE
printfi"smallest normal float: Zef — .
i AN N R CRAEIR- cme number limits for this system:

printfi"float epsilon = Ze#in”, FL GEESETES DRSNS E e L EE ¥
Smallest long long: —9223372036854775808
return 0; One byte = 8 bits on this systemn.
) Largest double: 1.727693e+308
Smallest normal float: 1.175494e—HA38

f loat precision = 6 digits
flugE epsilon = 1.192893e-8A7
H=sE D Ot FIL FeaAle . . .



printf(): an output function (& & & <) t é’
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o printf("Control-string”, item1, item2, ...);

— ex) printf(“The value of pi is %f.\n", PI);

. Format specifier (&£ 84 X| & X}
 Format Specifier pectier )

— %d signed decimal integer

— %cC single character

— %f floating-point number, decimal notation
- %e floating-point number, e-notation

- Y%s character string

- %u unsigned decimal integer

- %% prints a percent sign



printf() (EnY
example

SEOUL NATIONAL UNIVERSITY

B/+ printout.c -- B FIA W X EZEAE AMSELC +/
#include =stdio.h=
- fdefine PI 3.141593
2int main{vaoid)
{
int number = &
float espresso = 13,5
int cost = 3100

printfi"2dE 2| CEOFF Ef&r2] HAZE 45 OFECH.#n", number,
BSPresso

printf{"The value of pi is #f.#n", PI L

printf{ & J'MIEJr' JdM= W3t _._1—r~:-H-'IEHI ZabHEE Hn" u

printf(’ Kcﬁdﬁn ‘t, 2 + costu

return 0.

LtHo| CEOZ} 13.58@@88 2| | A~Z Y| A2
The value of pi iz 3. 141593.

Z OtAlal Johs WO 2F3010l B

562@@
H=5AT 0l I




printf() (&)
fo rm a-t mOd Ifl e rS SEOQUL NATIONAL UNIVERSITY

 Modify a basic conversion specification by inserting modifiers
between the % and defining conversion character.

— ex) printf (“ The value of pi is %6.2f.\n", PI)
— flag: -, +, space, #, 0

— digits:The minimum field width (= 2~ & & L H]). A wider field
will be used if the printed number won't fit in the field. ex) %4d

— .digits: Precision. Number of digit to the right of the decimal. ex)
%5.2f

- h Indicates a short or unsigned short int value. ex) %hu

— | Indicates a long int or unsigned long int. ex) %ld



printf() ()
flag s oL eSS
¢ - item Is left-justified. Ex) %-20d

¢ + signed values are displayed. +/-

e Space space for positive, - for negative

o # produce initial 0 for octal (84! ==) and 0x for

hexadecimal (16 & ==). ex) %#o

0 fill the field width with zeros. ex) %010d



printf() A
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8/¢ floats.c —- some floating-point combinations
ginclude =stdio. h=
gint main{void)

{
const double RENT = 3852.99: // const-stvle constant

printf{ +if+n", RENTJ) EE CHWindowssystem 32w
printf({"+fe+fn", RENT):
printf{"+%4, 2f+4n", RENT) =352 270000 =

printf{"+%3 1f+4n", REMT) %7 _B5299Ae +AAT =
printfi"+210,3F+%n", RENT )
printf{"+X10. 3e+Hn", RENT )
Printfi +i+4 2Zf+Hn", RENT )

printf("+Z010,2f+%n", RENT ) 3852.990=
e x3.853e +003 *
y o 4385299 =
*0083852 . 99
* Default (%f): H| =

— field width (2! = L1 851): whatever it takes

—  Number of digits to the right of decimal(Z~ ==& OF 2 Xt 2| ==): 6
 Default (%e):

— one digit to the left of decimal,

— six digit to the right



printf() (58
example (2)
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B/+ flags.c -- illustrates some formatting flags +/
Linclude =stdio.h=
E'{”"t main(void) BN C:#Windowswsystem32%emd. exe
printfl"fx I Efe¥nt, 31, 31, 31 L 1f 1F Bx1if
printf " ++Ed++% d++% d++H¥n", 42, 42, -427; Cr N e PR
Printf( " ++Z5d++15, 3d++E05d++E05. 3d++n", 6, 6, 6, G); WICAEEEES SR -
o o H=stai® o 2l
'
8/+ strings.c -- string formatting =/

finclude =stdiao.h=

- fdefine BLURE "Authentic imitation!”

g int main{void)

I BN C¥Windows#system32%omd.exe
printf( "/ i2=/%n", BLURE).
E:::RHEﬁgiggz?wﬁmgﬁﬁﬂjm Authentic imitation?!/
printfi "/ E-24, 540", BLURB): Authe

A

return 0. Hl=5}2 § FILE =EMA T

AAnthentic imitationt”




Format Specifier il
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B/+ floatcnv.c -- mismatched floating-point conversions */
Lginclude «<stdio.h= - _
Bint mainyoid) BN C¥Windowswsystem32%cmd.exe
{ Float ni = 3.0: J3.He+dHA 3 .He+AUA 3J.1e+H46 H.He+HHUA
ouble ne ooa b 20EEEARREE 1234567898
long n3 = EDDﬁDbDDDDJ B 1874266112 B 1874266112
lona nd = 12534567800; A=W OfF F L FEMUAD - - .o

printf( "% 1e 2. 1e ¥ 1e Z.1efin”, nl, n2, n3, nd.
printf("Eld Z1dfin®, n3, ndl
printf(#ld #1d #1d £id¥n", nl. n?, n3, ndl

return 0.

« Original value is not replaced by format specifier!



printf() o
mismatched conversion
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float n1;
double n2;
long n3, n4;

printf("%ld %ld %ld %Ild\n", n1, n2, n3, n4);

4byte ——> n4,long
4byte —> n3, long
%ld <— 4 byte
%ld <— 4 byte
%ld <— 4 byte
%ld < 4pyte

— n2, double

J \

— nl, float

Arguments nl and n2 placed on
stack as double,
n3 and n4 as type long

printf() removed values from
stack as type long
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printf() R,
return value
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« a C function generally has a return value — a value that the
function computes and returns to the calling program.

o printf() returns the number of characters it printed (Xt &! O]
Eg et T A2 =& 2lE etl}).

B4+ prntval.c -- finding printf{J's return value +/
L#include =stdia.h=

2int main{void)

{
int bphZo = 100:;
Int rv: 1.Print information
ry = priptf("2d C js water's boiling pojint . n" . bph2o): .
printf{"“The printf{) function printed #d characters.#n”, 2.Assign a value
Fy )
} return [ B C#WWindowstsystem32%cmd. exe

188 C is water’s boiling point.
The printf{> function printed 32 characters.

A=t Ot 3Lt Foa Al



printf() ()
printing long strings »

SEOUL NATIONAL UNIVERSITY

B/+ longastra.c -- 71 2FE 9 =8 &
Linclude =stdio.h=
Bint main{void)

{
printf{"old = 4 EAEE 2=8€5t= "L
printf{ s 2Oy F':FEDIEJr.t';'n"I';
printfi 0l = 4 EAEE E=8ol=
= Huf BFEO|CE. #n” ]I,
printf{ 0l = I EAEE E2=8€5t=
"JHE MEE Y O|ICE #nt ) Fx ANE| Co#/
return 0.
h

-1 WWlndﬂwa‘ﬁ'ﬁ}ratem 324 cmd.ex

—_—
[ ]

ﬁlt_

'=_'

_I_




scanf() %;
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o scanf() function convert string inputs into various forms:
Integers, floating-point numbers, characters, strings.

» Inverse of printf(): printf() 2+ B+ CH

« scanf(“Control-string” (&item1, &item2, ...);
IRy =
HLOIX}
HLOIXIo| =4,
printf() 2t X0 &

— ex) scanf(*%d", &pet);




scanf() (EL
argument list

B¢ input.c ——- &8 HH AMES=7}
Lyinclude «<stdin. h=

Bint main{void) Ltd|. RiAt. Z2015HE 02 =
{ __ — I I 5
int age: P
Float assets; P
char pet[30]; ;2 EE
38 ${EBEB.BE doyg
Printf("Lb0l, FH&H, ZE0lEls HES A=Z=stdE o= 2L -
scanf( "¥d If", fage, gassets)y /7 7
scanfl "¥s", petl AR

printfi"id $%¥.2f iIs#n", age, assets,

return 0.

« For basic variables (int, float, char): use &
 Forstring: Don't use &

« & denotes the address of the variables and strings are
already address.



scanf() E
Input
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#includesstdio. b BN C-wWindowstsystem32%cmd.exe
gint main{void)

{ input three numbers: 18 268 38
int numl, num?, num3d, total: 168 + 28 + 38 = 6@
printf{"input three numbers: ")
scanf("fd Zd #d”, &numl, &numZ, &num3 )
total = numl + numzZ + num3.
printf{"¥d + ¥d + &d = EZd¥n", numl, num2, num3, total )

HE5HT O Lt FEUAD . . .

» scanf() function uses whitespace (—* = Al) to divide the input
Into separate fields;

— Enter
— Tabs

— Spaces

 Exception: %c
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o Similar to printf()

 %d decimal integer

« 00C character

¢ %e, %f  floating-point numbers

* 00S string. From non-whitespace character to

whitespace character. ex) Tiger \Woeds
To read single character: getchar() function
To read a string with space: gets() function.
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tinclude <stdio. h= B C#Windowswsystem32¥omd.exe
Sint main{void) input numbher, character, string: 58 k zeounl
! 0t o numbher: 58 charactepr:
’ H =T O 0L |l
char ch,str[20]: A=otd3 ofF 0
printf{"input number, character, string: "
scanfi o idfic ¥ &num, &ch, str)
printff “number: idit character: #Ictit =tring: Z=¥n", num, ch, str )
return 0.
'

* 0oC : space is not skipped

— With ‘space’, skip to non-whitespace character

o Valid form: %d %c %s

(I

space
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« Scanf() returns the number of items that it successfully reads
(382 =z 312 &=2| ==) - printf()???

- L O /] —

o *causes the function to skip over corresponding input.

Lginclude <stdio.h=
2int main{woid)

{ B C:wWindows#system32#cmd.exe
int n -

printf{ aMel H4S LBFA 2 0"

socanf( "¥+d E+d Zd", &nh
printf("O0FAIS 22 YUEEF E 5= {do|Ch.#n", nu

return 0;
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o * suppress assignment (24 Al &0 Y &)
eX) H%*d”
« Digits Maximum field width. Stops at the first whitespace

character. ex) “%10s”



Summary
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o Character string
o printf()

— Format specifier, Format modifier
e scanf()

— Format specifier, Format modifier
 Miscellaneous

— Other header files

— Manifest constant (& = & =)

O



Next Lecture Gy
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o Operator (A &EAN):+-=* 4+ --

« While loop
While (height < 170) / start of a loop
{ /I start of a block
} / end of a block

» There will be another homework next week.
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