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U101 intro C programming

Prerecorded lectures + 1 zoom/week

50%0 conrsework 50% fival

5 “quizzes' and weekly programming assiguments

Lectures accompany web notes which are
ov Wy web page, vot Blackboard
www.maths.tcd.e/~odunlain/



The smallest C program does nothing

main()

&;

The second smallest:

f#include <stdio >
main() [/ Prints a messange

{ G—

privtf("Hurrah for programming\n");
} P L

#include: stdioh is essential to allow the use of
printf

. ‘J,domble slash introduces a comment
printf: prints to termivnal

\n: newlive or carriage return
——



A C prograwm is Just text, like an email. T+
must be travslated into executable code' using a
program called a compiler.

The machine on which these notes are being
written has wo C compiler. T weed to remote
login to get the use of the C compiler. Of course
you can get free C compilers, but there is
another reason youn need to remote login to the
maths machines: in order to subwmit programs
and duizzes. This will be discussed later.

All ¥he maths computers are Unix machives, but
two kinds of Unix, and the C compilers have
different names.

The Linux machines have gce (gun cc) and are
named hamilton, gstokes, and aturing

The FreeBSD machines have clang and are
named jbell, synge, walton, and salmon



4 gigabytes

Print a variable

@ ° o o

Iwntegers are usually encoded as binary numbers
consisting of 32 bits. ABIT is a binary digit,

a BITE is a group of & bits; so an integers
occupies 4 bytes. 32-bit binary vumbers are
between D and 4 billion (or: 2232 - 1) but the
encoding allows for wegative numbers, so integers
vary between -2 billion and 2 billion ronghly.

A basic C program is:
#include statements
int main () // the int is a convention
£ ... declarations and statements...3

Every statement eunds in a semicolow
A declaration introduces ove or more variables



Example: printi.c
H#include <stdion>

int main()

§inti; [/ 1is an integer variable 1 declaration + comment
| =15; 2 statemewnts: assign 13 to |
printf("i is “od\n", 1); print |

5

“lo gcc print1.c  clang on FreeBSD machines

%To a.ont

11513 The compiler converts the C text

“To to a.ont, an “executable program,’
which is executed by the command
A.00t

Pay attention to the prompt 7o
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Print statements can print more than just
variables They can print _expressions'”:

t#include <stdio s> ruining gee and a.ont you get
it wmain() 15147
{nti; which is correct.
| =13™4;
printf("i is Tod\n", i4+15);
5

Arithmetic expressions. Programming languages
“allow for addition, subtraction, multiplication,
division, and mawny other operations, including the
remaivder ow division by a vumber. The
keyboard has vo special sigu for multiplication or
division, so * and [ are used.
The sigus are + - * [ 7lo

Rules for evaluation: The BODPWMAS' rules
apply, brackets, division, multiplication, addition,
subtraction. Wore detailed rules will be given
later.

At present, we focus on integer variables.
Highly accurate calculations are possible with
another kind of variable, called double.’



w dividing m/w, if m and v are positive the
avwswer is as expected: 1t is rounded POWN +o

the NEAREST integer. Thus /4 =1.
I Twmportaut techwicality

I-w_a[@leam there is the so-called ~division
algorithm’ which says that if m is an integer avd
n a positive nteger, there exist unique integers
q avnd r such that

W =gutr AND D <=7t <= n-
q15 called the QUOTIENT avd r the
REMAILNDER,
Iw C, this is different when wm < 0 (aud v>D):
the quotient is rounded towards zero' so
-(n1) <=r <= D.

The remainder r is also called “wm wmodulo v' and in
C, where it is surprisingly important, itwould be
m%on. The round towards zero rule carries over
to m7on whew w is vegative (and v positive), so
m C, if m<Dandu>0D, m7ow < D.

' See the web votes for an example.
Assignments. |Tl/16 statement

X=\;
IS an ASSTEGNWMENT, Not av equation. T+
evaluates vy (maybe a complex expression) and
assigus the value to x (assumivg X is an ivteger
andy an nteger expression).

Example. x=14; [/ vow x is 14
X =x+1; [/ vow X is 15.



