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SChEd UIE 1. When do we use the heap memory?
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If you need to allocate a large block of memory (2.9. a large array, or a big struct), and you nead to keep

Mnnda}r that variable around a long time {and in diffzrent functions), then you should allocate it on the heap. If you
are dezaling with relatively small variables that only need to persist as long as the function using them is

) alive, then you should use the stack, it's easier and faster. If you need variables like arrays and structs that

Lary 12 can change size dynamically (e.g. arrays that can grow or shrink as needed) then you will likely need to

allocate them on the heap.
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2. Operators overloading and how to use them:
Useful links:
https://www.tutorialspoint.com/cplusplus/cpp_overloading.htm
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TA Lecture Notes: Lecture #2 - Classes and Reference Variables

January 19, 2018 - by Milica Hadzi Tanovic
e C u I e e S O u I C e S . In C++ we want to organize functionality such that we do not cause naming

confusions. We can have two classes with the same name, for example two Sphere

classes. When we include Sphere.h, the compiler won’t know which cne fo chose

Therefore, libraries in C++ are organized into namespaces (like packages in Java).
= We cannot have two classes with the same name in the same namespace

sphere.h sphere.cpp
#ifndef SHPERE_H_

.

January 19 :

- - _|' 2| #define SHPERE_H_
3

4 | namespace 225 {

a 55 EE 5 class Sphere {

6

T

# include “sphere.h”

namsespace cs225 {
double
Sphere:getradius() {
public: o
double getRadius();

slides | handout | code | TA Notes e ———>

A couple of thing we need to know about our first program:
o C++ program starts with calling main and in fact, main is the only function
called automatically. The rest of the functions are called from the main
= Note: In the lines 1 and 2 we include two files differently. When we use
quotes, we are telling the compiler to look for the file in our current directory
first, on the other hand, angle brackets indicate to look at system headers.

NO o s NS

main.cpp
- line 5 -> Declaring an object of type Sphere. Our sphere
1 | #include “sphere.h” is in the namespace ¢s225, so we have a scope
2 | #include <iostream> resolution operator indicating that the class belongs to the
3 namespace 225
& |mtmant line 6 -> cout s a print statement in C++. It resides in th
ine 6 > cout s a print statement in resides in the
g Cf;25 Stszg 5('1 ‘e standard library which we included in line 2. The double
std..cou adius N 5 less sign is called alligator brackets. Finally, end| is
7 s.getradius() << std-endl; | | 5g4ing'a new line (\n) to the end of the output
8 retumn O;
g (} line 8 -> main retunrs 0 as a flag saying that the
10 execution complited fine
e
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Queue.h

4 | template <class QE>
5| class Queue {
6 public:
7 class Queuelterator : public std::iterator<std::bidirectional iterator tag, QE> ({
8 public:
9 Queuelterator (unsigned index) ;
10 Queuelteratoré& operator++() ;
11 bool operator==(const Queuelterator &other);
12 bool operator!=(const Queuelterator &other);
13 QE& operator* () ;
14 QE* operator->() ;
15 private:
16 int location_;
17
18 };
19
20
21 [ 5o G
22
23 private:
24 QE* arr ; unsigned capacity , count , entry , exit ;
25| };
26




Big Ideas

How does the Queue and the Queuelterator interact?




Trees

“The most important non-linear data
structure in computer science.”
- David Knuth, The Art of Programming, Vol. 1

A tree is:




A Rooted Tree
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“Mario Family Line”
<http://limitbreak.gameriot.com/blogs/
Caveat-Emptor/Mario-Family-Line>
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MARIC TENN/S MARIO TENNIS MHRARIO TENNIS: POWER TOUR
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NINTENDO GAMECU8E, 20056

UPER SLUGGERS
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More Specific Trees

We'll focus on binary trees:

* A binary tree is rooted — every node can be reached via
a path from the root




More Specific Trees

We'll focus on binary trees:

* A binary tree is acyclic — there are no cycles within the
graph




More Specific Trees

We'll focus on binary trees:

* A binary tree contains two or fewer children — where
one is the “left child” and one is the “right child”:




Tree Terminology

* What'’s the longest “word” you can make using the vertex labels in the tree (repeats
allowed)?




Tree Terminology

* Find an edge that is not on the longest path in the tree. Give that edge a
reasonable name.

* One of the vertices is called the root of the tree. Which one?

 Make an “word” containing the names of the vertices that have a parent but no
sibling.

* How many parents does each vertex have?
* Which vertex has the fewest children?

* Which vertex has the most ancestors?

* Which vertex has the most descendants?

* List all the vertices is b’s left subtree.

e List all the leaves in the tree.
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Tree Terminology

* What'’s the longest “word” you can make using the vertex labels in the tree (repeats
allowed)?

* Find an edge that is not on the longest path in the tree. Give that edge a
reasonable name.

* One of the vertices is called the root of the tree. Which one?

 Make an “word” containing the names of the vertices that have a parent but no
sibling.

* How many parents does each vertex have?
* Which vertex has the fewest children?

* Which vertex has the most ancestors?

* Which vertex has the most descendants?

* List all the vertices is b’s left subtree.

e List all the leaves in the tree.




Binary Tree — Defined

A binary tree T is either:

OR




Tree Property: height

height(T): length of the longest path G
from the root to a leaf

Given a binary tree T: ° a

height(T) =




Tree Property: full
A tree Fis full if and only if:

1.

2.




Tree Property: perfect
A perfect tree P is: 0

1. (s ) (X )
2. (&) ()(2) ()




Tree Property: complete

Conceptually: A perfect tree for every
level except the last, where the last level
if “pushed to the left”.

Slightly more formal: For any level k in
[0, h-1], k has 2X nodes. For level h, all OJOON0O

nodes are “pushed to the left”.




Tree Property: complete

A complete tree C of height h, C,:
1.C,={}
2. C, (where h>0) = {r, T, Tz} and either:

T is and Tg is

OR

T, is and Tg is




Tree Property: complete
Is every full tree complete? 0

OJOONO
ONO,

If every complete tree full?




