Homework #6

ENGR 0012/0112 — Spring 2006

Due: Tuesday, February 21

For this assignment, you are to create an arcamggom, which gives the program user
the option to play 3 games: 1) Rock-Paper-Scis@)m8|ackjack, and 3) Craps.

You can use the Rock-Paper-Scissors and Blackjaukg@ms that you have written
during the past week. The directions for thesganms are included at the end of this
assignment document. You will need to change thim program for each of these
games so that they are functions with no inputsudputs that can be called from your
main arcade program. For example, the main prodoafock-Paper-Scissors will have
to be modified so that the first linefignction RPS (or function [ ]|=RPS() ), and the file
is saved aRPS.m.

For the Craps program, you will need to createva me-input/no-output function called
craps.m. The specifications for this program are as fetio

Rules of Craps:

* Craps is a dice game played with 2 die
» The player begins by making first roll:
— Iftherollisa7or 11 => Player wins
— Iftherollisa?2, 3,or 12 =>» Player loses
» Otherwise the player continues rolling:
— If after thefirst roll, the player rollsa 7 => Player loses
— If the player rollsthe same total asthefirst roll => Player wins
» Player continues rolling until the first roll ispeated or a 7 is rolled.
» Player can start game with any amount of money candbet any amount (<=
total) for each game, until out of money

Basic Program Breakdown:

Simulate a random roll of 2 die

Evaluate if player wins or loses after first rofided on rules

If neither, generate a second roll

Evaluate if player wins or loses

Repeat 3 and 4 until player wins or loses

Output results

See if player wants to play again

Add the aspect of betting to the game by:
» Asking how much money user will start with at begimg of program
» Asking how much player wants to bet for each game
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» Verifying that bet amount is not more than whatpleyer has
* Adjusting the player amount of money based on betumt and whether
they won or lost

Programming Specifications:

1. Create craps.m file as a function, and set up whdp to allow user to play craps
multiple times.
2. Create function with no inputs and one output whiedldomly generates two
separate numbers between 1 and 6 and returnsrthe su
3. In the main program, call this function for firsilr
4. a.lfsum=7]|sum =11, gameresult =1 (win)
b. If sum=2]|sum=3|sum =12, gameresul{les)
c. Else gameresult = 0, firstroll = sum
5. Set up while loop to keep rolling until player wiosloses (while gameresult
0)
a. If sum = firstroll, gameresult = 1
b. If sum = 7, gameresult = 2
6. Output result:
a. If gameresult = 1, print “YOU WIN”
b. If gameresult = 2, print “SORRY, YOU LOSFE”
Ask if user wants to play again.
To add betting, at beginning of game, give useta bf $20 for play
Prior to each game, ask user how much they wam¢tto
» Make this a function callebet_amountwith what user has as the
function input and what user wants to bet as fomctiutput
* This function should tell the user how much (s)as,lask how much to
bet, and check to make sure user does not bettimameghey have.
10.If user wins game, add bet amount to total. lirdsges game, subtract bet
amount from total.
* Make this a function calleldet_resultwith 3 inputs (total, bet amount,
game result) and total as the output
» This function should adjust total based on resiudfaone, then print out
the new total.
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Deliverables:

Turn in electronically a folder containing all .itek.



BLACKJACK

You will need to create a function callblckjack.m. This will be a single-player game:
player vs. dealer. The dealer will have one “hlmaled” that is hidden from the player
while the player decides whether to hit or staWée will assume that this is a “multiple-
deck” game so that we do not have to keep tragkhodh cards were already played (i.e.,
a card can appear multiple times in one hand.)

Follow these steps to develop your matlab prog@piay blackjack:

1.

Name your blackjack script something like blackjatk The first line of this
main script (excluding comments) should be:

rand( 'state’ ,sum(100*clock));

Note: Your program will use Matlab’s random number genetatdeal cards. This command
“seeds” the random number generator so that you will géteaetit sequence of random numbers
(i.e. cards dealt) each time you run your program.

Implement a loop for repeated execution of youckjeck game.

Create a function called get_card.m which has patiparameters and one output
parameters. Get_card returns a random integee ¥edm 1 to 52 (there are 52
different cards). You will call this function teedl cards. Try calling get_card a
few times to verify that it works.

Write a function get_card_string.m that will ret@rcharacter string (e.g. “King
of clubs” or “Six of diamonds”) for each of the paéssible cards. So, the input
parameter to this function is a single integer galit’s up to you to decide how
get_card_string will map the numbers 1 to 52 to5Reharacter strings. |
recommend something like this:

Integers 1 — 13 are the A,2,3,4,5,6,7,8,9,10,J @) Kearts respectively
Integers 14 — 26 are the A,2,3,4,5,6,7,8,9,10,J@ #iamonds respectively
Integers 27 — 39 are the A,2,3,4,5,6,7,8,9,10,J@ $pades respectively
Integers 40 — 52 are the A,2,3,4,5,6,7,8,9,10,J@ Kubs respectively

Another way to organize the mapping would be:

Integers 1 — 4 are the ace of hearts, diamonddgspand clubs, respectively
Integers 5 — 8 are the two of hearts, diamondsiespand clubs, respectively
Etc.,etc.,etc.

In the main script, deal two cards to the dealer Gall get_card twice and store
the two integers in a vector called “dealer_card€all get_card_string to
display one of the dealer cards (the other “hotd’ca&mains hidden from the
player) in the command window something like this:



8.

9.

The dealer has the Ace of Hearts showing.

Similarly, deal two cards to the player (i.e. sttre two integers in a vector called
“player_cards”) and display both of the player cardthe command window.

Prompt the player to hit or stand. Use a whilgltmkeep dealing cards as long
as the player wants to hit. That is, the firstregults in a third number being
stored in “player_cards”, and so on. Each timepllager is dealt a hit card,
display all of the player cards and in the commamaiow.

Write a function add_cards.m that receives an asfaytegers (e.g.,
“player_cards”) as its input parameter and rettinestotal of the cards. Face
cards are worth 10, and an ace is worth 11 unteseesulting total is more than
21, in which case the ace is worth 1. Modify ymain script to display the
player’s card total each time the player cardgaplayed.

Add an if-statement to the “hit-or-stand” loop thall break out of the loop if the
player has gone bust (i.e. the player’s total edséd).

10.1f the player goes bust, display something like tiM@ent bust, you lose” in the

command window.

11.1f the player has “stood pat” without going busgridisplay both of the dealer

cards and the dealer total in the command wind®Wis(is the first time that the
player gets to see the dealer’s “hole card”). Tlaemomatically loop to “hit” the
dealer with cards as long as the dealer’s totalsis than the player’s total and the
dealer has not gone bust. (That is, the dealeratdose unless the dealer goes
bust). Each time the dealer gets another carplagisll of the dealer cards and
the dealer total. If the dealer goes bust, disptayething like “The dealer went
bust, you win”. If the dealer wins, then displaiyht dealer wins”. And if there is
a tie, display “This hand is a draw”.



ROCK-SCISSORS-PAPER

You will need to create a function called RSP.m wbkh will be played between the
computer and a program user

Your program must call three (3) functions which dothe following:
1. Display the rules of the game.
2. Generate a random number between 1 — 3 which games to rock, scissors or
paper, and displays the random selection to thesescr
3. Compare the random selection with a user seletbiaetermine who wins.

Program Requirements

1. Your main script must contain your name, group neinand class in comment
lines.

2. Your main script must use comments to detail wioatwe done.

3. Your program must allow the user the option to @ggin.

4. For each game you must display determine whatrbgra@am user chooses (i.e.
paper, scissors, or rock), then what the compuiteoses, then display both
choices to the screen.

5. For each game you must display if the player wost, or tied.

6. After each play you must tally the total wins oé ttomputer versus the player.

7. You must use three functions.

8. You may name the functions whatever you choose.

9. The functions must perform the tasks specified abov

10.You may design the functions in a variety of walfsyou find yourself stumped,
you may use the function design guidelines sugddstéow.

11.Save your program and functions to a floppy distuto in (Make sure to check
that you have successfully copied the correct files before turning in your
disk!!11)

HINTS:

» If you are unable to get a function to run, eitbtemment out the call to the
function and/or just assign a possible value inntlagn program that you expect
your function to generate, and continue on to v part of your program. You
can get partial credit if one of your functions sio¢ work.

* When determining who won the game, use numbemspi@sent paper, scissors,
and rock, NOT strings. Remember, in MATLAB, stric@mparison can get
sticky if the strings are not the same length.

» If you forget how to generate a random number, tyyedp rand”. You can
manipulate the random number to be in any desaeda by multiplying by the
maximum range value, then rounding up.

* Don’'t worry about seeding the random number geoerat

Suggested Function Design Guidelines:

1. Function 1: Display rules of game...
- This function simply displays text, and thus regaino inputs or outputs



Suggested first line of this function filéunction func_name 1

2. Function 2: Generate random computer play

This function must first generate a random numis¢wben 1 and 3

Then display to the screen what the computer hasert) i.e. if the number is
1, the computer chose PAPER; if the number is Zdmeputer chose
SCISSORS; if 3, ROCK.

The function should return the random number badké main program to
be used to determine who won the game.

This function requires no inputs.

Suggested first line of function filfunction var_out_name = func_name 2

3. Function 3: Determine who won the game

Sample

This function would require two inputs, one beihg humber corresponding
to the computers random game selection from fun@iahe second being the
selection the program user which could be deterthinéghe main program
using the menu command.
In the function, the two numbers would be compadocedetermine if the
player won, lost or tied.
The function would return a number to the main paagcorresponding to a
win, loss or tie.
The function would thus require two inputs and oogut
Suggested first line of function file:

function var_out_name = func_name _3(in_var_1, in_var_2)

Program Output:
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You will kbe plaving against ALICE (the computer)
ALICE will randomly choose PAPER, 3CIZS0ORS, or ROCEK.
Tou will slso be asked to choose one of the same three.
The winner i=s based on the following rules:
- - *

ROCE crushes SCISS0RS I —IEI—I
SCI3S0ORS cuts PAPER Chooze yaur play:
PALPER suffocates ROCE

Paper
1, 2, 3, SHOOT...

Soizzars
YOU chose PAFPER
ALICE chose SCISZIORS I Fock
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Wiould wou like to play again?
You havwe 0 wins.

Computer has 1 wins. Yes |
Mo | x
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