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Data types and records

Pick the smallest precise data

record TStockltem

Data types and records type HfE

ItemID

: INTEGER

m INTEGER, REAL, STRING

Category :

STRING

one name holds

four fields of

ItemCost : REAL

different types

A record 25 groups several

m CHAR, BOOLEAN, DATE ’
types under one name (dot ’

InStock :

BOOLEAN

notation Iteml.Category).

reach one field:

Iteml.Category

2

1-D

7

4

An array #1%H is a numbered list of the same type. Index from the lower bound.

2-D — [row, column]




Searching and sorting Worked example: find the largest

DECLARE Marks : ARRAY[1:4] OF INTEGER

Linear search walks from the start until 4 1 3 Max < Marks([1]

oo _ : FOR i < 2 T0 4

it finds the target — works on any |lst,‘ N T e B G TED —_

O(n). Bubble sort swaps adjacent pairs Max < Marks[i] - - 7
swap ENDIF 2 3 7

that are out of order, so the largest NEXT i 3 9 9

“bubbles” to the end each pass — O(n?). 1 4 3 QUTPUT Max . ) 0

output: 9

Start Max at the first element, not at 0 — then compare from the second.
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L Arrays

Files

A file 3714 keeps data on disk
between runs (RAM is lost at
exit).
m OPENFILE for
READ/WRITE/APPEND
m EOF tests the end of
file 3744557
m always CLOSEFILE — or
buffered writes are lost

RAM (variables) save / load
lost when the
program ends
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Abstract data types: the stack

s
2
base of __ |

stack

cell 1is now empty
after dequeue () [ _]-but cannot be reused
the stack after push(31) after pop () (start is wasted)
(Top+Top+1) (Top«Top — 1)

A queue is first-in, first-out

A stack #% is LIFO j5i# 5 H: push and pop

A queue [\ 7] is FIFO SE3#5CH: enqueue at
happen at the top — undo history, procedure calls.

the back, dequeue at the front — print

last-in, first-out spooling HEFA#TEl, scheduling.

A stack is




Linked list

B[S0 [F o nodes 15, esen s voe 4 5 Implementing

head -»‘ 12 I.-‘—K{ 7
}
'|‘ b\ pointer 55t to the next.
N e i, m + cheap insert/delete —
| = ) .
% 19t insert 18: re-point two arrows NOthing shifts
[l ] !

= — slow random access
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ADTs with arrays Linked list in an array

. ndex Value Next
after the last cell, the pointer wraps to cell 1:

. L Head—1 [ 27 | 2 | ) .
Rear «+ (Rear MOD MaxSize) + 1 m stack: a Top index; full = 23 [ 5 - ;'“d"‘“ Store nodes in an array of
overflow jiitt, empty = reclistiead s T Nex::il records, each with a Next index.
1 2 3 4 5 6 71 8 underflow Tiii ! 6 ﬁ/ marks the end A free list Z}775 chains the
’ 19 ‘ 57 ‘ 62 ‘ ‘ ‘ ‘ 31 ‘ 44 ‘ = queue: a circular 5| 82 *_1 / of a chain unused slots — linked-structure
T T array {E# 474 — pointers ° é ) flexibility with static allocation.
| wrap with (p MOD ! )
Rear | Front MaxSize) + 1 ‘ -!

cells 4-6 are free
(reused after wrapping)

Topic 10 — key takeaways

e Records & arrays

© Fies

records mix types; arrays hold one persist data; open, read /write,
type close

e Stack & queue o Linked list
LIFO vs FIFO nodes with pointers; cheap

insert/delete




& Structures

Check yourself

o Which holds several different types to-
gether?

Which ADT is FIFO?

«— top

One advantage of a linked list over an
array?

e Why use a circular array for a queue?

Answers 1. arecord 2.aqueue 3. reuse the wrapped-round cells 4. cheap inser-
tion/deletion




