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Announcements

● Exams
○ Only 1 makeup exam
○ Sign up for a practice session at the CBTF on prairietest.com

● Discussion is optional

● Problem set 1 will be released today

● Go to lab today in CSE B250!

http://prairietest.com


Review: Two's complement

● Signed values in C are represented as two's complement 
○ Lets us represent both positive and negative values
○ Example data types: char, int, int8_t

● Unsigned values in C only represent values >= 0
○ Example data types: unsigned char, unsigned int, uint8_t
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Review: Hexadecimal

● Long binary representations is hard for humans to read
● Hexadecimal helps humans read binary

○ Hexadecimal = base 16
○ Decimal = base 10
○ Binary = base 2
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Intro to Hexadecimal

● Hexadecimal = 16 values

Decimal 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Hex 0 1 2 3 4 5 6 7 8 9 A B C D E F

Binary
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What is this hexadecimal number in binary?

● 0xB3

● 0x5A
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What is this binary number in hexadecimal?

● 1011 0000 1011 1010
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Strings in C



What is a string in C?

● String is an array of characters
● String is terminated when it encounters a null character
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A string is an array of characters 

char hello[7] = "Hello";

0 1 2 3 4 5 6

'H' 'e' 'l' 'l' 'o' '\0' '\0'

NULL terminator= 0
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What if there is no NULL char?

● What will be printed?

char hello[7] = "Hello";

char hi[2] = {'h', 'i'};

puts(hello);

puts(hi);
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What if there is no NULL char?

● C will do exactly what you tell it to do

char hello[7] = "Hello";

char hi[2] = {'h', 'i'};

'H' 'e' 'l' 'l' 'o' '\0' '\0'

0 1 2 3 4 5 60 1

'h' 'i'

● All variables share the same linear memory space!!
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char array vs String

● You can still declare an array of char
● A C string is specifically a char array that ends in a NULL terminator

○ When printed with %s, the elements of the array will be interpreted as ASCII

// stores array of type char - signed 1-byte values
char numbers[3] = {1, 2, 3}; 

char letters[3] = {'h', 'i', '\0'};
char letters2[3] = {104, 105, 0}; // '\0' == 0

printf("%s\n", letters);
printf("%s\n", letters2);
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How to get the length of a string?

● Use strlen()!

#include <stdio.h>
#include <string.h>

char letters[3] = {'h', 'i', '\0'};
char letters2[3] = {104, 105, 0}; // '\0' == 0

printf("%s len = %d\n", letters, strlen(letters));
printf("%s len = %d\n", letters2, strlen(letters2));



char datatype

● char = 1 byte 
○ equivalent to int8_t

● Store human readable English characters in char

● ASCII: The English characters have number equivalents
○ 0-127 encodes English characters
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How can we go from uppercase to lowercase?

● Demo: 

char to_lower(char c);
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ASCII Table



Demo

is_ascii();

int32_t capitalize_ascii(char str[]);

// Returns the number of characters capitalized and capitalizes 
the lowercase 
// a-z ASCII characters of str in-place.

https://us.prairielearn.com/pl/course_instance/180694/instructor/question/9397683/preview
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What about non-English characters?



What about non-English characters?

● Thousands more characters used in languages around the world
● ASCII does not define:

○ Spanish: é
○ Chinese: 中
○ Emoji: 🐪

● char datatype of 1 byte only encodes 256 possible bit patterns
● Challenge: Millions of lines of code written that assumed 1 byte ASCII chars



UTF-8: Unicode encoding 

● Use more bits to encode more characters!
● Code point: an integer representing a character (e.g., 'A' == 65)

● Normal ASCII code point: Highest order bit of byte is 0xxxxxxx
○ UTF-8 is backwards compatible with ASCII!

● Multi-byte code point: Highest order bit of byte is 1xxxxxxx


