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COMP110L

om

Lab 4: Palindromes/Anagrams
Rqts– INPUT:
1) words
2) confirms

PROCESS (source code)

DEBUGGING/TESTING

as intended?

correct program?

1) Input Words
2) Check IF Palindrome 
3) Check IF Anagrams –

àonly if 2 words
4) Confirm continue

OUTPUT:
1) Palindrome?
2) Anagrams?

INPUT:
1. Word or phrase
2. Continue?

OUTPUT:
1) Palindrome? Y/N
2) Anagrams? Y/N/X

Ø GUIØ GUIØ Methods
Ø Strings

v Use check “Methods”
q IsPal
q IsAnagram



COMP110L
Lab 4:  Palindromes

*5*
----
civic
kayak
level
madam
put-up
radar
rotor
sagas
Saras
sexes
stats
stets
tenet

*6*
----
Hannah
---------
*7*
----
racecar
repaper
reviver
rotator
---------
double word
---------
race car
a Toyota

paired words (f/b)
---------
bad dab
bat tab
but tub
car arc
dog god
eel lee
gab bag
gal lag
gar rag
gas sag
gat tag
lap pal
lop pol
mad dam
mag gam
mat tam
mid dim
nab ban
net ten

phrases
---------
madam I'm Adam
a man, a plan, a canal: panama
straw no; poop on warts
he saw I was eh?
doom a mood
no saw was on

Lab 4
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Lab 4:  Anagrams

*homonyms also

Lab 4
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Structure (Macro)

Java ó OOP

MAIN
method

isPal
method

isAna
method

chkAna1

Lab4 Class

Minimum
required

MAIN Class = any name
OOP
Structures

Execution is
by call sequence

Classes/methods
MAIN Method = “main”

chkAna2

boolean

boolean

boolean

boolean
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Main Structure:  IPO

MAIN
methodINPUT

OUTPUT

PROCESS
Call Methods

Play Again?

LOOP

while(!done) {
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Methods

public static boolean IsPal(String strParm)  {
boolean result = true;
<statements– pre-process:  filter>
<statements-from book>
return result;

}

public static void main(String[ ], args)  {
<statements– Input + filter>
boolean palFlag = IsPal(inStr);
boolean anaFlag = IsAna(inStr);
<statements– Output>

}

public static boolean IsAna(String strParm)  {
boolean result = true; 
<statements– pre-process:  filter + extract>
<statements– check if 2 words, then equal length>
result1 = chkAna1(xStr);
result2 = chkAna2(xStr);
return result1;  }

Lab 4

v Pseudo-code
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Main – Input

Lab 4Main

Input
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Main – Process

Lab 4Main
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Main – Output & Ask

Lab 4Main
Output



COMP110L
Textbook Palindromes

Listing 5.14
pp. 187-188

boolean $flag = true;
while (low < high) {
if lowchar != hichar {
$flag = false;
break; }

low++; high--;
}
return $flag;

Lab 4
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Filtering

Lab 4

Øusing “regex”

v Remove all non-letters
v Ignore case

v Check if letters only
v Ignore case

Ø No of words:  does NOT matter

Ø No of words:  must be 2

q Palindrome

q Anagrams
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Pals:  Sample Code

Lab 4

v DON’T DO THIS!

v DO THIS!
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Check Anagrams

public static boolean isAna(String strParm)  {
boolean result = true;
<statements– check method:

1. array counter, or
2. string-to-array sort>

return result;
}

Lab 4

Ø Use BOTH of these 2 algorithms:
q chkAna1
q chkAna2
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Anagrams:  isAna

Lab 4isAna

split into N words

case N:  no. words

v check for 2 words
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Anagrams:  isAna

Lab 4

Call alg 1

isAna

Call alg 2

check = lengths

v checked for 2 words
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Anagrams:  chkAna1

Lab 4Alg 1
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Anagrams:  chkAna2

Lab 4Alg 2
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Output

Lab 4
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Lab 5: Homonyms

Rqts– INPUT:
1) text file
2) words
3) confirms

PROCESS (source code)

DEBUGGING/TESTING

1) Input Words
2) Check IF in dictionary
3) Check IF Homonyms
4) Confirm continue

OUTPUT:
1) In dictionary?
2) Homonyms?

INPUT:
1- Text file
2- Words
3- Continue?

OUTPUT:
1- In dictionary?
2- Homonyms? Y/N

Ø GUIØ GUI

Ø Methods
Ø Strings
Ø Files

Create Dictionary:
>= 25 homonym pairs Text file

Ø Submit file

Lab 5
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Homonyms

Lab 5

http://www.singularis.ltd.uk/bifroest/misc/homophones-list.html

Examples from the Web:
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Word World

Dr Jeff App
vPalindromes
vAnagrams
vHomonyms
vHomographs
vMalaprops

Microsoft Visual Studio 
(.NET Framework)

Classic 4-way HOMONYM:
§ rite
§ Write
§ right
§ Wright

Classic 2-way HOMOGRAPHS:
§ read*
§ record

*has HOMONYMS!
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Homonym List

Lab 5
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Homographs

@130
HOMOGRAPHS
---------
attribute
aye
bass
bow
buffet
capo
choral
close
coax
compound
compress
concert
console
content, contest
contract
coup
desert
do
does
dove
excuse
flower
glower
house

implicate
incense
inter
intimate
invalid
lead
live(d)
minute
number
object
plead
P/polish
prayer
perfect
present
produce
project
puss, pussy
putting
read
rebel
record

recreate
refuse
reject
reprise
resent
resign
resume
revile
route
row
sake
secreted
separate
sewer
shower
slough
sow
stein
subject
tarry
tear
tier
wind/s/y
wound

v Exclude duplicate pronunciations
Lab 5
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Homonym Dictionary

Create Dictionary:
>= 25 homonym pairsad, ad

add, ad
ail, Al
ale, Al
away, awA
aweigh, awA
bail, bAl
bale, bAl
ball, bal
bawl, bal

right, rIt
rite, rIt
wright, rIt
write, rIt

homonym, pronunciation pairs

…

homs.txt

phonemes phonemes

Lab 5
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Structure (Macro)

MAIN
method

readFile
method

getInput
method

Lab5 ClassOOP
Structures

Execution is
by call sequence

Methods

boolean

boolean

chkFound
method

int

file

Lab 5

Scanner

chkHom
method

boolean

From Lab 4
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Text File Input

throws Exception

input

Listing 12.15
pp. 478-9

Lab 5
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Mac Files

.rtf à .txt
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Main Method

v Declare arrays
v Call “readFile”

Lab 5

Ø “chkFound” (next slide)
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Main Method – Found

Lab 5

v Call “chkFound”
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Main Method Output

Lab 5
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Input: Split/Check

Lab 5

split into 3 words
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Homonyms:  readFile

v “readFile”
q Input next word
q Store in arrays

Lab 5
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readFile with Commas

Lab 5

v delete commas
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Check Methods

Lab 5
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ChkFound

v methods to find if a “word” is contained in an array 
(representing a “dictionary”)

Ø for each

Ø need to add a counter ( i++ ) for index
Ø So use ”for(int i=0; i<Arr.length; i++)”

Search dictionary Lab 5
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ChkFound with ArrayList

Search dictionary Lab 5

Ø or use “.asList”

Ø With “.indexOf”
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Sample Output

Lab 5
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File Methods

Lab 5
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Lab 6: Prime Numbers
Rqts– INPUT:
none

PROCESS (source code)

DEBUGGING/TESTING

1) set N=1000
2) Test IF prime

3) Compare results
4) Output primes

OUTPUT:
all primes from 1 to 1000

INPUT:
none

Ø GUI or Console

Ø using Textbook algorithm
Ø Dr Jeff algorithm

Ø Methods
Ø Strings
Ø Arrays

Ø grouped 10 per line
Ø add count per 100     à [26], [21], …
Ø Flag/tag Pals* + Mersennes#

OUTPUT:
v Primes grouped in 10s
v with count per 100
v total count
v flags/tags (*#)
v store into data file

q into Array[ ]
q use Method

Listing 5.15
pp. 189-190

Lab 6

Ø Submit file
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Lab 6
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Structure (Macro)

MAIN
method

isPrimeA
method

isPrimeB
method

isPal

Lab6 ClassOOP
Structures

Execution is
by call sequence

Classes/methods

isMers

boolean

boolean

boolean

boolean

file

Lab 6

PrintWriter
Alg A

Alg B

Mers
Pals
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Main:  Inits

Lab 6



COMP110L
Main Loop

Lab 6

Add prime

Flag pal

Flag Mers

\n every 10

Print all counts
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Algorithms– Prime Numbers

Old FORTRAN

“DO loops”

nested

Test routine à subroutine

Close to “Dr Jeff” algorithm:
à Test only ODD numbers
à Limit = sqrt(num)
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Basic Algorithm

Textbook algorithm

vNumbers = 1 .. 50th prime
Ø replace with N = 1000

vdivisors = all integers = 2 .. limit
vlimit = Number/2

Lab 6

Parameters
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Textbook Prime Numbers

Ø flag

Ø test

Listing 5.15
pp. 189-190

Lab 6

Change this to 1..1000

Parameters
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Algorithms: Textbook+Dr Jeff

Lab 6

Correct these values

Parameters

Parameters

Ø Textbook alg

Ø Dr Jeff alg
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Sample Output

Lab 6

*flagged

Ø Required extra outputs

Ø Store primes in File



COMP110L
Actual Output

Lab 6

*pals(?)

#Mers(4)
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Sample Output with Flags

Ø Text file does NOT need:
q Flags
q Counts
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Formatting 10 Per Line

Lab 6

31

primes[10]primes[0]

key:  start counter at 1 (not 0)
then can use % 10
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Methods:  Pals & Mers

Ø Mers alg

Ø Pals alg

Lab 6
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Text File Output

Ø PrintWriter

Listing 12.16
pp. 480-1

Lab 6

output.close( );

check file optional
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Text File Output (Formatted)

Lab 6

Printf(“%4d”, num)
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Computing 100s Counts

Lab 6

v simple formula
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Mersenne Primes

2n -1

3
7
15
31
63
127
255
511
1023

4
8
16
32
64
128
256
512
1024

511 = 7x73

Lab 6
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Mersenne Primes

2n -1 Lab 6



COMP110L
Mersenne Primes

2n -1 Lab 6
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Mersenne Primes

2n -1 Lab 6
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Top Mersenne Primes
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Computing 2N

int x = 1;
for (i=1; I <= N; i++) {

x *= 2;
}
…println(x);

int x = 1;
for (i=1; I <= N/2; i++) {

x *= 2;
}
…println(x*x);

2N = 2N/2 * 2N/2 = (2N/2)2 à 2N = (2N/k)k

Lab 6

2N = 10000..0 
2N -1 = 11111..1 

binary
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Sample Output 2

Lab 6

new conjecture proof
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Sieve of Eratosthenes

Sieve of Eratosthenes 
•Pick a value n. 
•Write out a table of the integers from 2 to n. 
•Cross out all entries that are multiples of 2. 
•Find the smallest remaining number > 2, 
which is 3. 
•Cross out all entries that are multiples of 3. 
•Continue until you reach the floor of the 
square root of n. 
•The numbers that remain are prime. 

{P} = all INTEGERS 
<= sqrt(n)

v better to test only ODD numbers
v can easily cast out 5s (…5, ...0)
v so only need to start at 7
v but really only need to check PRIMES

{P} = all found primes 
<= sqrt(NUM)

Ø test only odds

Ø use my test for 3

v test sequence
Ø 2, 3, 5, 7, 11, 13, 17, …
Ø all primes

v my test for 3:
Ø sum all digits
Ø test sum for %3=0

Lab 6

**Not assigned**
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Sieve of Eratosthenes

Lab 6
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Dr Jeff Algorithm

vNumbers = 1 .. 1000 à odd only
vdivisors = {P} = all found primes <= limit
vlimit = sqrt (Number)

Lab 6

conjecture

to be proven

Dr Jeff Optimized algorithm

v can easily cast out 5s (…5, ...0) Ø so only need to start at 7
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{P}=all found primes 
<= sqrt(NUM)

Prime Number Algorithms
Find all prime numbers from 1 to NInit:  NUM = 7

CALL
TEST

PRIME? Output:  NUM

Incr:  NUM += 2

A

STOP

Y

N

TEST

DONE? GOTO   A

Y

N

RETURN

NUM>= N?

TEST div by 5

TEST div by 3

TEST div {P}

Y

Y

Y

Clear P flag

SET P flag

N

N

N

RETURN

RETURN

RETURN

TEST P

odd # only

Dr Jeff algorithm

easy

Output:  2, 3, 5

5?

3?

Lab 6

skip 3s
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Preset Primes

Ø start at 7

Ø prepopulate

Lab 6
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Special Primes

v Palindromic

v Emirp

v Mersenne

v Twin

Lab 6
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Other Special Primes

Lab 6

3! = 6 à -1 = 5
4! = 24 à -1 = 23
5! = 120 à -1 = 119
6! = 720 à -1 = 719
7! = 5040 à -1 = 5039
8! = 40320 à -1 = 40319
9! = 362880 à -1 = 362879
10! = 3628800 à -1 = 3628799

factorials

3 & 5
7 & 9
31 & 33
127 & 129
1023 & 1025
2047 & 2049

Mersenne twins

2N +1
10N -1  X
10N +1
10N -3

others?
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Singularity of 1

Lab 6



COMP110L
Algorithm Efficiency:  O( )

Lab 6Big O notation

O à “Order of”
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Prime Factors

Lab 6
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Primality Theory

Lab 6
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Primes Conjectures

vTwins conjecture
Ø There exists an infinite number of Twin

primes

Lab 6

2018
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Primes Conjectures

vGoldbach conjecture
Ø Every even number >2 can be expressed as 

the sum of 2 primes

qCheck all even numbers
ü Find 1st prime < N/2 = P1
ü Compute P2 = N – P1
ü Check if P2 is prime:  search Primes array > P1

Lab 6
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Primes Conjectures

Lab 6
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Quantum Primes Algorithms

Lab 6
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Lab
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Lab 7: Cryptography

Rqts– INPUT:

PROCESS (source code)

DEBUGGING/TESTING

OUTPUT:

INPUT:
OUTPUT:

Ø GUI

Ø Methods
Ø Strings
Ø Arrays

Ø GUI or Console
Lab 7

a sentence
a sentence
1. encrypted
2. decrypted
3. hashed

1) clear text
2) cipher text
3) hash

2 encryption algorithms:
1) alg 1- using keys 1 & 2
2) alg 2- using key 3

1 hash algorithm- keys 1 & 2

(see below)

v 3 keys
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Input GUI Box

Lab 7



COMP110L
Main Class

Lab 7

Random numbers

keys
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Main Loop

Lab 7
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Encryption Alg 1

Lab 7

x = (char) ('A'+(x-'Z')-1);

abcdefghijklmnopqrstuvwxyzabcdefghijklmnopqrstuvwxyz
97 98 99 120 121 122

ABCDEFGHIJKLMNOPQRSTUVWXYZABCDEFGHIJKLMNOPQRSTUVWXYZ
65 66 67 90 91 92
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ASCII Codes- 7-bit

IANA encourages use of the name "US-ASCII" for Internet uses of ASCII

65 97

Lab 7
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Old Mac Char Codes

16-bit

unique 
special chars
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Encryption Results

Lab 7

key 1
key 2

key 1
key 2

key 3
ASCII
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Decryption Alg 1

Lab 7

x = (char) (’Z’-('A-x)+1);

edit
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Encryption Alg 2

Lab 7
v Simple logic expression with “XOR” (^)
v Output:

Ø cypher text
Ø decrypted text (clear)
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Decryption Alg 2

Lab 7
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Hash Algorithm

Lab 7
v Simple arithmetic expression with “*”
v Use “long” type
v Output

Ø Integer value (long)
Ø Bonus:  Format in hex digits
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Hash Algorithm

Lab 7

Collision!
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Console Output

Lab 7

encrypted

decrypted

hashes



COMP110L
Lab 8: Tic-Tac-Toe

Rqts– INPUT:
1. No. players
2. Moves from 
Player 1 (2)

PROCESS (source code)

DEBUGGING/TESTING

1) Ask “num players = 0-
2 or Quit?”

2) Get next move
3) Update board
4) Check for win/done?
5) Play again?

OUTPUT:
1. Board updates
2. Win/lose/draw

INPUT:
1-Players: 0, 1, 2
or Quit
2-Player moves

OUTPUT:
1-Updated board
2-Winner/draw
(“cats game”)

Ø GUIØ Methods
Ø Strings
Ø Arrays
Ø Games

Ø GUI or Console

Ø Create Class
§ Board/Game

Lab 8

Player modes:
0:  Random X & O
1:  X plays, O computer*
2:  X, O each play

*computer:
Ø required:  random
Ø bonus:  algorithm
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Tic-Tac-Toe Moves

Lab 8

Player modes:
0:  Random X, O
1:  X plays, O computer
2:  X, O play

vRandom
q Math.random( ) * 9
q Random.nextInt(9)

vComputer (bonus)
q Follow my slides per O move
q Use my strategy algorithm for first 2 moves
q Extra bonus for using algorithm for moves 3 and 4.

vUse Methods for each
q Random
q Player
q Computer (bonus)

Ø Use either one
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Overall Flow

Lab 8

1) get player number choice (0/1/2 in GUI)
2) Print BOARD (label Rows & Cols, console)
3) get player moves (X or X/O GUI)

v Player
§ GUI input

v Random
§ Math.random( ) * 9
§ Random.nextInt(9)

v Computer
§ Random –or– Follow my slides per O move
§ Use my strategy algorithm for first 2 moves
§ Bonus for using algorithm for moves 3 and 4

4) Check:  Win, Lose or Draw 
(“score” method à after 3rd moves

LOOP
(<=9)

Ø Note:  CONSOLE has permanence, while GUI box is temporary
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Structure

MAIN
method

Lab8 Main Class

OOP
Structures

Lab 8

Lab8 Class: TicTT

Constructor

play
method

randMove
method

compMove
method

playerMove
method

score
method

Data Fields

prtBoard
method

//Ask play again?

TicTT Tgame = new TicTT();

Driver
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Sample GUI

Lab 8
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Textbook Input/Output

Ø from Liang textbook

Ref:  Sec 8.9
pp. 308-9

Lab 8



COMP110L
Sample Output

Lab 8

added row labels

added col labels
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State Strings

Lab 8

Ø state string X

Ø state string O
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Sample Output

Lab 8

Ø X picks top row (3 moves)

Ø O picks bottom row (2 moves)

Ø X wins!

vTest of Score method
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Sample Output

Lab 8

Ø O wins! Ø Cat’s game

Ø X wins!
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Sample Output

Lab 8

Ø X wins!
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Code:  Main

Lab 8



COMP110L
End of Main:  Play Again?

Lab 8in Main
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Code:  Game Class

v not static

v print board

Class+Methods Lab 8

v reset board

v empty
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Play Method (Driver)

Lab 8

Ø Improve prtBoard calls
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Random Play

Lab 8

Ø xo (boolean) à whose move: X,O
Ø xox (char)à map: “ “,X,O (from “let”)
Ø mxo (int)à next move: X,O (random++ %9)



COMP110L
Moves:  Player, Computer

Lab 8
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Score Method

Lab 8

v generate “state” string

v bitwise AND (mask)
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Score Method Revised 

Lab 8

v generate “state” string

v bitwise AND (mask)
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Sample Code:  Solutions

Lab 8
v solution sets (8)
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Computer Moves for O

Lab 8

void computer(int moveNumber) {
switch(moveNumber) {

case 1:
//use my strategy for 1st move

case 2:
//use my strategy for 2nd move

case 3:
//use my strategy for 3rd move

case 4:
//use my strategy for 4th move

} //end switch
} //end computer

v optional bonus
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Strategy:  1st Move

X
O

4
3

33

3
2

2

2

2

scoring moves

1

2

3

a b c

Lab 8

O

O

X X

middle

corner

corner

middle

O strategy:
1. if X in middle, take a corner
2. else take middle
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Strategy:  1st Move

4
3

33

3
2

2

2

2

initial state scoring

-1
2

22

2
1

1

1

1

scoring change

X

X

3
2

-12

2
1

2

1

2

scoring change

X 3
2
-1

3

3

2

2

2

1

scoring change

switch(N) {
case 1: //corner
case 2: //end
case 3: //corner
case 4: //end
case 5: //middle
case 6: //end
case 7: //corner
case 8: //end
case 9: //corner

middle

corner

end

Lab 8
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Strategy:  2nd Move

X

X

X

must block

X

X

must block

X

O

O

O
O must NOT take a corner!

Lab 8

X

X

O OX

X

X

O

O

X

X wins!

X best strategy and
only winning one:
3 corners

cats game

O strategy:
1. check “must block”
2. check X at opposite corners

a. take any end
3. else take best move
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Strategy:  3rd Move

X

X

X

X

O

O

O

O

X

X

must block

v O can NOT win
Ø unless X doesn’t block

v O goal:  cats game

1. check for win opp
2. else check for block
3. else pick best square
4. 4th move:  only 2 choices

O Strategy:

select(move#) {
case 1:  //best square
case 2:  //block
case 3:  //win or block
case 4:  //win or block
(note:  O only gets 4 squares

Lab 8

must block
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Project 2:  Play Cards

vRequired Functions
Ø (Re-)Shuffle + display deck
Ø Ask Player (1) choice

q Blackjack
q Poker (pick 1)

§ 5-card stud [Texas Hold ‘em (2+5=7 cards)]
q War (1 card only, bonus for “war”)
q Bridge (entire deck)

Ø Deal hands
q Player + Dealer
q Display/print hands

Ø [Play hand/game] -- Bonus
q Blackjack

§ deal cards until “stay” or “bust”
§ Dealer must hit <17, stay >=17 
§ Determine winner or “push” (draw)

Ø Bonus:  determine winners

Ø Deal 1 hand of each

Ø Use GUI
Option Dialogs:
1 Blackjack
2 Poker
3 War
4 Bridge

Ø Use arrays
§ Deck[52]
§ Suits[4]
§ Rank[13]

Ø Bonus:  Play 1 hand of Blackjack

Ø Create Classes
q Card Fns
q Games

vExtras
q UML
q User Guide
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Class Structure

MAIN
method

Proj2 Main Class

OOP
Structures

P2TicTT Class

Constructor

Data Fields

Project 2

//Ask play again?

P2CardGm NewGame=
new P2CardGm();

select game

randMove
method

compMove
method

playerMove
method

score
method

prtBoard
method

play
method Driver

Optional

P2CardFns Class

Constructor

newDeck/shuffleDeck
method

displayDeck
method

displayHand
method

dealHands
method

Data Fields

cards
method
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Game Sub-classes

P2CardGm ClassSuper
Class

P2Poker Class

Constructor

play
method

score
method

Data Fields

P2BJack Class

Constructor

play
method

Data Fields

Constructor

Data Fields

score
method

Extends P2CardGm Extends P2CardGm

Project 2

Optional

bet
method

bet
method

v Shuffle deck
v Display deck
v Deal hands
v Display hands

playGame
method
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Other Classes

P2CardGames Class

Constructor

blackjack
method

poker
method

bridge
method

war
method

Data Fields

playGame
method Driver

Project 2

Alternative
Structure

P2CardGm ClassSuper
Class

Constructor

Data Fields

v Shuffle deck
v Display deck
v Deal hands
v Display hands

playGame
method
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Circle UML in jGRASP

Ch 9



COMP110L
Circles UML in jGRASP

1 Source file
class

class
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Project 2 UML
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Project 2:  Deck of Cards

v Setup

v suit: /13 v rank: %13

Project 2
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Project 2:  Deck of Cards

v Shuffle

pp. 254-5

v Setup

v Display

Project 2



COMP110L
Displaying the Deck

v Shuffled

Project 2
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Project 2:  Deal Hands

v Blackjack v Poker

Spades A
Hearts
Diams 5
Clubs 4
-----------
Total 19

Spades A
Hearts Q  8
Diams 9 
Clubs 4
-----------

or use Unicode symbols

v Hold ‘em

Ø Bonus

Project 2

v Use methods
q dealHands
q displayHand
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Display Hands

Project 2

v Poker Hands

v Deck

v Deck

v Bridge Hands
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Main Class:  Proj2

Project 2
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Main Class:  Proj2

Project 2
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Main Class:  Proj2

Project 2
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Main Dialogs

Project 2
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Class:  Cards

Project 2

v methods
q newDeck
q shuffle
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Class:  Cards(cont)

Project 2

v methods
q displayDeck
q card
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Class:  Cards(cont)

Project 2

v methods
q dealHands
q displayHand
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Unicode Symbols

Project 2
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Class P2CardGm

Project 2

v Use methods
q Shuffle
q displayDeck
q dealHands
q displayHand
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P2CardGm.playGame
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Blackjack

Project 2

Ø Replace set of methods with a simple “Case” construct
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Poker, War, Bridge

Project 2

Ø Replace set of methods with a simple “Case” construct
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Strategy
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Computer Game Playing

vGames
q Chess
q Go
q Bridge

vAlgorithms
q Chess
q Go
q Bridge

vComplexity
q Hard
q NP Complete

vStrategies
q Beginning/opening
q Middle
q End
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Bridge

Game Playing
https://en.wikipedia.org/wiki/Computer_bridge#Computers_versus_humans
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Game Playing
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Bridge

Game Playing
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Bridge

Game Playing
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Lab 9: Bowling League

Rqts– INPUT:
1) text file
2) Selection

PROCESS (source code)

DEBUGGING/TESTING

1) Input Data
2) Give menu of options
3) Compute stats
4) Print formatted stats

OUTPUT:
1) Selected stats

INPUT:
1- Text file
2- Select option

§ Bowler
§ Team
§ League
§ Quit

OUTPUT:
1- Bowler data
2- Team data
3- League data
4- Date

Ø GUI or consoleØ GUIØ Arrays
Ø Files
Ø Stats
Ø Classes

Create Data File:
q 4-man teams (first, last names
q 6 teams (4x6=24 bowlers)
q all scores (3 scores per bowler)

Submit file

Ø Create Class
§ Team
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Bowling League Data

CSUN  Bowling League
Stats for week 1:  Nov 9, 2016
======
Team 1 Matador
Bob Smith 145 153 132
Jim Jones  114 136 152
Mary Valdez  110 117 121
Sonia Gomez  98 132 114
******
Team 2 Toro
Bob Smith 145 153 132
Jim Jones  114 136 152
Mary Valdez  110 117 121
Sonia Gomez  98 132 114
******
Team 3 Picador
Bob Smith 145 153 132
Jim Jones  114 136 152
Mary Valdez  110 117 121
Sonia Gomez  98 132 114
******

Team 4 Burrito
Bob Smith 145 153 132
Jim Jones  114 136 152
Mary Valdez  110 117 121
Sonia Gomez  98 132 114
******
Team 5 Duenas
Bob Smith 145 153 132
Jim Jones  114 136 152
Mary Valdez  110 117 121
Sonia Gomez  98 132 114
******
Team 6 Vaqueros
Bob Smith 145 153 132
Jim Jones  114 136 152
Mary Valdez  110 117 121
Sonia Gomez  98 132 114
******
##EOF
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Bowling League Output

OUTPUT:
1- Bowler data
2- Team data
3- League data
4- Date

CSUN  Bowling League
Stats for week 1:  Nov 9, 2016
======
Team 1 Matador
Bob Smith 145 153 132 = 430

CSUN  Bowling League
Stats for week 1:  Nov 9, 2016
======
Team 1 Matador
Bob Smith 145 153 132 = 430
Jim Jones  114 136 152 = 402
Mary Valdez  110 117 121 = 348
Sonia Gomez  98 132 114 = 344
-------------
Total pins = 1524

v Bowler

v Team

CSUN  Bowling League
Stats for week 1:  Nov 9, 2016
======
High Score
Bob Smith 212
High Series
Jim Jones 520
High Team
Team 1 Matador 1524

v League
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Bowling League Arrays

int teams = 6;
int bowlers = 4;
int games = 3;

String [ ] [ ]  names = new String [teams] [bowlers];
int [ ] [ ] [ ] scores = new int [teams] [bowlers] [games];

example:
names[0] [i] = {“Bob Smith”, “Jim Jones”, “Mary Valdez”, “Sonia Gomez”};

scores[0] [i] [j] = {145, 132, 153}

Ø Read data from text file
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Bowling League Classes

vBowler

vTeam
Ø Extends Bowler
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Lab
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Icons – Colors

Google
Guidelines
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Color (step 12)
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Color (step 12)
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Step 3 (CONT)

Pages 133-146

v Golden ratio
Ø Fibonacci sequence

• 1, 1, 2, 3, 5, 8, 13, 21
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Golden Ratio


