Java By Abstraction -

Test-C (Chapters 7-9)
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String Methods
(invoke on a string s)

char charAt(int p)
Returns the character at position# p in s.

i Nt compareTo (String t)
Returns a negative number if s<t, zero
if s=t, and a positive number if s>t.

Static Methods

i nt indexOf (String t, int f)
Looks for the string t within s, starting at
position# f in s. Returns the position in s
where the match was found. Returns -1
if no match was found.

I nt eger. parseInt(s)

Doubl e. parseDouble( S)

met hods to convert a string s
that contains a nunber to a
primtive type.

i nt indexOf (String t)
Looks for the string t within s (as
above), starting at the beginning of s.

doubl e abs (double x)
Returns the absolute value of x (Mat h)

String substring(int f£,int t)
Returns all characters in s with position
numbers 3 fand < t.

doubl e pow(double x, double y)
Returns x raised to y. (Mat h)

String substring(int £)
Returns a substring of s that begins at f
and extends to the end of s.

doubl e rint(doubl e a)
Returns the closest doubl e to a that is
equal to a mathematical integer. (Mat h)

String replace(char x,char y)
Returns a string with all occurrences of
character x in s replaced by y.

String repeat(int count,char c)
Returns a string made up of ¢ repeated
count times. (1O

String toUpper/LowerCase ()
Returns a string of all characters in s
converted to upper / lower case.

String trim()
Returns the same content as s but with
any leading/trailing white-space

String Tokenizer
Constructor: (String s,
String delimters)
Methods: String next Token(),
bool ean hasMr eTokens(),
i nt count Tokens()




QUESTION 1 <30 points >

Write the app CodeSt yl e that reads atext file containing a syntactically correct Java program and
generates a second text file containing the same program except its whitespace content is formatted
as per our coding style. Here is a sample run:

java CodeStyle
Fi |l enanme: Test. txt
Done. The file: "StyledTest.txt" has been generat ed.

The app reads the name of the input filename from the user and then generates the output on afile
having the same name but with the prefix: "St y| ed". Here are the contents of the two files:

File: Test.txt

i mport type.lang.*;

i nport type.lib.*;
public cl ass Exanpl e
{ public static void mai n(String[] args)
{ for (int i =0; i <5; i++
{ for (int j = 0, j <3 j++)
{ 1Qprint(i);
IO print(" ");
IO printin(j);
}
}
}
}

File: StyledTest. txt

i nport type.lang.*;
i mport type.lib.*;
public class Exanple
{ public static void main(String[] args)
{ for (int i =0; i <5; i++)
{ for (int j =0; j < 3; j++)
{ IO print(i);
IO print(" ");
IO printin(j);
}
}
}
}

Specificaly, your app must: (1) read the file line by line and remove any leading whitespace from its
lines, (2) remove any extra whitespace within the line and replace it by a single space (or a single
tab if following an open brace); and (3) indent each block by one tab relative to its braces. Y ou can
assume that any open / closed brace in the origina file appears as the first non-whitespace character
initsline, and that it is separated from any following token by white space.
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QUESTION 1 continued.

import java.util.*;
i nport type.lang.*;

public class CodeStyl e
{ public static void main(String[] ar)
{ I1Qprint("Filenane: ");
String inFile = 1O readLine();
String outFile = "Styled" + inFile;
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QUESTION 2A <15 points >

Pages 10 and 11 of this booklet depict the API of three classes. Rout e, Ti nme, and Tr i p. One of
the transit routes is route number 11 whose lower station is "Union" and whose upper station is
"Steeles’. Let us assume that transit vehicle number 700 made a trip up this route. It left Union at
11:30 am and arrived at Steeles 1 hour and 45 minutes later. In order to represent this trip, an
object was created as follows:

Trip t = new Trip("700", 11, UP, "11:30", "1:15");

Each of the following 5 questions (at 4 points each) deals with one of the parameters in the above
constructor. For each, either state that the parameter is correct as written or correct it.

First parameter: "700"

Second parameter: 11

Third parameter: UP

Fourth parameter: "11:30"

Fifth parameter: "1:15"
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QUESTION 2B <5 points >

Assume that the object in question 2A was correctly created and that t is areferencetoit. Givent ,
consider how it is used in the following 5 questions. For each, if you think the usage is incorrect,
write "incorrect” and explain the reason briefly. Otherwise, write the outpuit.

IO printlIn(t.

IO println(t.

IO printlin(t.

IO println(t.

IO println(t.

get Rout eNunber ());

get Rout e() . get Upper Station());

getStartTinme());

Rout e. get Lower Station());

get EndTi ne() . add(10));
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QUESTION 3A <10 points >

XTri p isasubclass of Tri p that represents express trips, ones that don't stop in between the two
route ends. Its APl is shown at the end of this booklet.

3A.1 Classify al the methods in XTr i p. For each, state whether it is new, inherited, overriding,
or cross-class overloading.

3A.2 Draw a UML diagram that depicts the relationship between the 5 classes: Rout e, Ti ne,
Trip,and XTri p.
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QUESTION 3B <30 points >

Consider an app that dedls with route number 11 whose lower station is Union and upper station is
Steeles. On average, a regular trip along this route takes 105 minutes, but an express one takes only
45 minutes. The app starts by the declarations:

Trip t1;
Trip t2;
Trip t3;
XTrip t4;

3B.1 Write one or more statements to create a Tr i p for vehicle number 20 that leaves Union at
10:05 and arrives at Steeles at 11:40. Maket 1 areferencetoit.

3B.2  Write one or more statements to create an XTr i p for vehicle number 20 that leaves Union
at 10:05 and arrives at Steeles at 11:40. Maket 2 areferencetoit.
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QUESTION 3B continued.

3B.3  Write one or more statements to create an XTri p for vehicle number 20 that leaves
Steeles at 10:05 and arrives at Union at 11:40. Maket 3 areferencetoit.

3B.4  Write one or more statements to create an XTri p for vehicle number 20 that leaves
Steeles at 11:45 and arrives at Union at 13:40. Maket 4 areferencetoit.

t1,t2,t3,and t4 are now properly declared and initialized. In each of the following parts, we
are going to add one output statement to the app, and you need to state its output and justify your
answer (i.e. write a brief explanation of how you reached your conclusion). If you think the added
statement will produce syntax or a runtime error, state so and also justify your answer. Treat the
parts independently.

3B5 1Qprintln(tl);
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QUESTION 3B continued.

3B.6 10O println(t3);

3B.7 1Qprintln(t4);

3B.8 1Q println(t3.getSavedTine());

3B9 1QprintIn(tl.equals(t2));
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QUESTION 3B continued.

3B.10 1O println(t2.equals(t3));

3B.11 1O printIn(((XTrip) t2).equals(t3));

3B.12 1O printIn(((XTrip) t2).equal s((Xtrip) t3));
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Class Route

This class encapsulates a public transit route. Each route is identified uniquely by its route number
(an integer in [1,999]) and the class uses this number as a key to a central database in order to
retrieve the names of the two stations that the route connects (known as the lower and the upper
stations) and the average travel time between them.

Constructor Summary

Rout e(i nt rout eNunber)

Construct a Route object having the passed route number. The route datais retrieved from a central
database based on the passed r out eNunber . If the passed number isinvalid (less than 1 or
greater than 999) or if it is not found in the database, a precondition exception will be thrown.

Method Summary

i nt get Rout eNurber ()
Return the number of this route.

String get Lower St ati on()
Return the name of one end of this route.

String get Upper St ati on()
Return the name of the other end of this route.

i nt get Expect edTi nme()
Return the time, in minutes, that it takes a transit vehicle on average to travel
from either end of this route to the other.

Class Time
This class encapsulates the time-of-day, in hours and minutes, using a 24-hour clock.

Constructor Summary

Time(int hh, int mm
Construct a Ti me object. A precondition exception will be thrown if the hour hh is not in [0, 23]
or if the minute nmisnot in [0, 59].

Method Summary

voi d add(int m
Add mminutes to this time instance.

i nt getlnterval (Ti me ot her)

Return the absolute value of the shortest number of minutes between this time
and ot her, e.g. if onetimeis 10:15 and the other is 10:00, the return would be
15. And if onetimeis 23:45 and the other is 00:15, the return would be 30.

String toString()
Return the 5-character string hh: mm(hh and mm are zero-filled; e.g. 03:05)
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Class Trip

This class encapsulates a trip of a particular transit vehicle dong a route. It holds the vehicle
number, the route of the trip, the direction along the route, and the departure/arrival times.

Field Summary

static final int uP
This value indicates that the trip begins at the lower station of the route
and ends at its upper station.

static final int DOVWN
This value indicates that the trip begins at the upper station of the
route and ends at its lower station.

Constructor Summary

Trip(int vehicle, Route r, int direction, Tine start, Tine end)
Construct aTr i p that startsat timest art and endsat end along router . The Tri p starts at
the lower station of the route and ends at its upper station if di r ect i on is UP (aclass constant);
otherwise, it is in the opposite direction. A precondition exception will be thrown if di recti onis
neither UP nor DOWN; thest art timeisnot earlier than the end time; or the vehicle number,
vehi cl e, isnot positive.

Method Summary

i nt get Vehi cl eNunber ()
Return the number of the vehicle of this Tri p.

Rout e get Rout e()
Return the route of this Tr i p.

i nt getDirection()
Return the direction of this Tr i p.

Ti me getStartTi me()
Return the start time of this Tr i p.

Ti me get EndTi me()
Return the end time of this Tr i p.

String toString()
Returnthe string: "A Transit Trip".

bool ean equal s( Obj ect ot her)
Return t rue if ot her isa Tri p instance having the same route number,
direction, start time, and end time as this trip. Thereturnis f al se otherwise.
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Class Log

This class encapsulates a collection of trips and provides methods for traversing the stored trips per
route and in non-descending start time order.

Constructor Summary

Log()
Construct an empty log capable of holding an arbitrary number of Tr i p objects.

Method Summary

voi d add(Trip t)
Addt tothislog.

Trip get Fi rst (int routeNunber)
Return a trip from this log having the passed route number and the earliest start
time. Thereturnis nul | if no trips aong the passed route exist in this log.

Trip get Next ()

Return a trip from this log having the route number indicated in the last invoca
tion of get Fi r st and the next earliest start time. The return is nul | if no
more trips along the passed route exist in thislog.

static Log |get Random()
Return areference to a randomly created |og.

Class XTrip extends Trip
This class encapsulates an express trip of a public transit vehicle along a route. The vehicle in such
atrip does not stop in any intermediate station as it travels from one end of the route to the other.

Constructor Summary

XTrip(int vehicle, Route r, int direction, Time start, Tinme end)
Exactly the same behavior as the superclass constructor.

Method Summary

i nt get SavedTi me()
Return the time, in minutes, that is saved on average due to the express nature
of this trip.

String toString()

Return the string: "An Express Transit Trip".

bool ean equal s(XTri p ot her)
Return t r ue if ot her has the same route number, start time and end time as
thistrip (regardless of direction). Thereturnis f al se otherwise.
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