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Object Oriented Design 100

e |tisasoftware bundle of variables and
related methods, and is an instance of a
class




Object Oriented Design 100

e What Is an object?

Methods y
(bhehawior)




Object Oriented Design 200

o |t definesthe name and parameters (but not
the return type) of a method.




Object Oriented Design 200

o What i1s amethod signature?

Can we have two methods with the same signature
but different return types????

<




ODbject Oriented Design 500

|t meansthat a subclass can redefine a
superclass method by using the same
signature




ODbject Oriented Design 500

 \What does” overriding” mean?

The method in the superclass is completely hidden...

<




Java 100

« A program can have multiple of these
methods — each class should have oneto
enable unit testing.




Java 100

e What 1s a main method?

Each class can have its own main method — thus enabling
unit testing of each class.... Also make use of thetoString
method for each class

<




Java 200

» Thisoperator allocates storage for the
object on the heap and returns areference to
the object




Java 200

o What doesthe ”new” operator do?

class name
operator
(type) b Constructor
parameters

object name
(variable)




Java 500

e Thisclass defines methods for a buffered
output stream where the characters are put
In atemporary location called a buffer,
which is then emptied into the Java console
window




Java 500

e What isthe ' PrintStream’ class?

The PrintStream cl ass defines nethods for a
buf f ered out put stream where the characters

are put in a tenporary location called a buffer,
which is then enptied into the Java consol e w ndow

Syst em out is a static object of type java.io.Pri nt St r eam

<




Swing 100

|t wastheoriginal Javatoolkit for
developing user interface. Swing Is a set of
mostly lightweight components built on top

of It.




Swing 100

e What isthe AWT?

Swing is a set of mostly lightweight components build on top of
the AWT. Swing can take on the look and feel of components on
different platforms

<




Swing 200

e Thisarchitecture was designed for
applications that need to provide multiple
views of the same data




Swing 200

e What isthe Model View Controller
architecture for?

Classic Web Wireless
customer customer

Supplier
B2B agent

Administrator

HTML WL JFC/Swing XML-based
view view view Web service

Enterprise

information system




Swing 500

— It isthe ancestor class for all Swing lightweight
components. It can contain other AWT and
Swing components.




Swing 500

e What i1s a JComponent?

o] i e

TabbedFaneDemo a |
{‘:} Three {:] Four
T%lDC-ES nothing at all|
Blah

<




Testing 100

e The practice of testing a single method or
class, separately from the overall program
Inwhich it Is used




Testing 100

e What Is unit testing?

e Important things to test for
APl of a class (methods, parameters)
&Proper initialization of fields
&Boundary conditions (e.g., array bounds, off by one)
&Error conditions
eEXxecution paths (statement coverage )

<




Testing 200

 Inthistesting approach, you look at the
actual code and consider how 1t works




Testing 200

e \What Is”white-box” testing?

what it does)

With black box testing you don't know how it works,
just have the specification which specifiesthe inputs
and expected outputs (says nothing about how it does

<




Testing 500

 |tisthe statement of afact that should be
true at a given point in the execution of a
program




Testing 500

e What Is an assertion?

e.g. assert n >0 : n; [/ prints“n”
same as: if (n<=0) throw new AssertionError(n);

<




Software Engineering 100

o |tisaterm used to describe software that
can handle unexpected user inputs and does
redundancy checks




Software Engineering 100

e What isrobust software?




Software Engineering 200

e Thisterm means that there are many
dependencies between subsystems




Software Engineering 200

 What does the term ” strong coupling” mean
In software engineering?

Weak cohesion meansthat operations
within a class are not dependent on one another ....

<




Software Engineering 500

|t isadesign principle which describes how
we should hide information inside classes
so that the implementation of a class can be
varied without affecting other classes that
use the changed class.




Software Engineering 500

* \What does encapsulation mean?




Linked Lists 100

* Thisdata structure consists of nodes, where
each node has a next reference to anode, a
prev reference to a node and a data
reference of type Object.




Linked Lists 100

 What iIsadoubly linked list?




Linked Lists 200

e Thisdata structure has the following
methods. pop(), push(), top() and
ISEmpty().




Linked Lists 200

e What 1s astack?




Linked Lists 500

e Thisdata structure has the following
operations. insertFirst, insertL ast,
deleteFirst, deletelast, iIsEmpty.




Linked Lists 500

 What Isadeque?
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Object Oriented Design 100

— It iIsavariable that I1s associated with its class,
Is shared by all objects of its class, and its
storage exists once (i.e., with the class rather
than all the objects)




Object Oriented Design 100

e What Isa’”dtatic variable’?




Object Oriented Design 200

— Itisaclass with only final instance variables
and only abstract methods




Object Oriented Design 200

e What isan " Interface’?




ODbject Oriented Design 500

— It refers to when you have a method in the same
class or a subclass with the same name but
different signature




ODbject Oriented Design 500

« What is” Overloading " ?




Hashing/Heaps 100

— It isan unordered container that contains key-
element pairs.




Hashing/Heaps 100

o What isadictionary?

Dictionaries can be implemented using
Log filesand Hash Tables

<




Hashing/Heaps 200

— It 1Isacollision resolution scheme for hashtables
which stores all elements which map to the
same location in alinked list




Hashing/Heaps 200

e What is separate chaining?

Hashtable
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Hashing/Heaps 500

— The running time of this sorting algorithm is
O(n log n) given that insert() and deleteMin()
both take O(log n) time




Hashing/Heaps 500

e What is HeapSort?

Fundamental result of computing science....
Sorting isO(n log n)

<




Iterators /Exceptions 100

— It Isan object that allows us to enumerate or go
through all the elements of a collection or a
data structure




Iterators /Exceptions 100

e What Is an iterator?

head }E NExt

data

%

Nuil

data
Nnext
prev

Iterator

data data
Nnext MUl
DFGT

tail

A A A A A
<




|terators/Exceptions 200

— It is preferable to Implement these using inner
classes.




|terators/Exceptions 200

* |terators can be implemented in 2 ways,
which is the best way?

It is a better strategy to define the iterator as an inner class
of the data structure. As a result, the iterator is intimately tied to
the data structure and the implementation details are nicely hidden

<




Iterators /Exceptions 500

» All exception classes inherit from this class.




Iterators /Exceptions 500

e \What 1sthe Throwable class?

Thr owabl e
A

Oo
Error Excepti on

000 000 Runt i mreException

<




Recursion 100

— A method that is partially defined in terms of
Itself.




Recursion 100

*A recursive algorithm consists of
&a base case

&a recursive call (with smaller or simpler arguments)

*Very important to ensure that the recursion terminates...
that the base case is always reached for any input

<




Recursion 200

— Each number in this sequence is the addition of
the previous two numbers.




e What ISt

Recursion 200

ne fibonaccl sequence?

int F(int n) {
If (n==0 || n==1) return 1;
else return F(n-1)+F(n-2);

}

<




Recursion 500

You can compute this recursively as follows:

I nt answer(int k) {
1 f (k==1) return 1,
el se return answer(k-1) + Kk;

}




Recursion 500

e What isthe sum of 1..k?

What istherunning time of thisalgorithm?

<




Analysis 100

— It isafunction of the size of the input data with
units such as comparisons, assignments,
arithmetic operations, trigonometric operations.




Analysis 100

 \What isthe running time of an algorithm?




Analysis 200

— This searching algorithm has to look at every
element in the array and takes O(n) timeto find
an element in the worst case.




Analysis 200

e What i1s Linear Search?

Int |inearSearch(int[] a,
Int x) {

int k = 0;
whil e (k<a.length) {
1 f (a[k] == x) return k;
k = k + 1;
}
}




Analysis 500

— This searching algorithm searches a sorted
array, and halves the search space with each
Iteration therefore only requiring O(log n) work
In the worst case.




Analysis 500

 What is Binary Search?

I nt binarySearch(int[] a, int x) {
Iint | = 0;
Iint r = a.length -1;
while (I<=r) {
int m= (I|+r)/2;

1f (a[n] == Xx) return m
else if (x <a[m) r = m1,;
el se | = mtl;

}

return -1;

}




Vectors/Trees 100

— |t describes the fact that k elements come
before element e in a vector.




Vectors/Trees 100

e What isthe rank of an element Iin avector?

We can think of vectors as
extended, resizeable arrays

<




Vectors/ Trees 200

— Thistraversal visits all nodes on each level
before progressing to the next level.




Vectors/ Trees 200

e What iIsan level order traversal for atree?




Vectors/ Trees 500

— Itisabinary tree in which the nodes are
|abelled with elements of a set such that all
elements in the left subtree of a node labelled x
are less than or equal to x and all the elements
In the right subtree are greater than x.




Vectors/ Trees 500

 What isabinary search tree?




