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2. Array Code Tracing

Consider the following method:
public static int[] mystery(int[][] 1list) { T we ool Whese \ “\
“w) [} e
int[] result = new int[list.length];¢—— Cceanry & . N
[ [ gth] 5 the ﬁ)um\,& £ ows n Hae

for (int i = 0; i < list.length; i++) { . .
intn=1; N anveds gt
; i j = 0; list[@].1length; j -
FO( eo\c\ﬂ e\emeM {for '(\12: iist?i]?j;‘ 15418l Jeng i) | C\frw, ‘t'rc\vef')c«\ 300!‘\!‘) ‘Hn{o\ﬂ\,\
S azne ket IC7) TN, PR TTNR T B 1 \CQYI

W oan tianer ! }
il Nt)\lh\)\‘? , result(i] = Mk Set the 'mAex 5 Ty ond cadth clumn in Fhe inter
‘k’\\em *03(2 ’ return result; e result avay :
} ' bo be He )\'\L(H-\Pl'l(j_;". ‘(}0\?'
values

Part A: Consider the following code:
int[][] arr = {{3, 15, 1},

(‘8 1 7} f r(o.' ‘.:',
] ’ ' A" T O STy CO-J-") AN Y/

IR e g e B

{-1, -9, 4}}; the “mys ™Yy " pRneck

int[] result = mystery(arr);

What are the contents in arr after this code is executed? )
orm of2 un cneng 861 -
— v

{{3, 15, 1}, The cankenty in off
(-8, 1, 7% The tetnad a4 wSes e voluey o arr
{7, 11, o}, wi Prauk rr\oé.i'f:yir\,‘ Yre 2D orfouy (N ANy way,
(-1, -9, 4}} R e e '
Part B: Consider the following code:
int[][] arr = {3, 15, 1}, = 315§ =45 Theee volues hecowe

-56 the elemens W +he

|\

{—84 1, 7}' - "8' l ¢ 7

s W Bl P epalie BLE O L N o tegull Pler
(-11 -9: 4}}?’3""&\"‘\: 3% +§Qu ;::ZA Q‘,Q. \
int[] result = mystery(arr); ne MOnes
rw\nit\j,

What are the contents in result after this code is executed?
{45, -56, 0, 36} « WL
Part C: Which of the following best describes what the method mystery does? (Choose one)
O Returns a new array holding the last element in each row of arr, and modifies arr to contain the

products of each row.
[J Returns a new array holding the last element in each column of arr, and modifies arr to contain the

products of each column.
[0 Returns a new array holding the products of the elements in each row of arr, and fills arr with 1's.

[0 Returns a new array holding the products of the elements in each column of arr, and fills arr with

1's.
Returns a new array containing the products of the elements in each row of arr, leaving arr

unchanged.
(0 Returns a new array containing the products of the elements in each column of arr, leaving arr

unchanged.
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3. Debugging

Consider a static method called battle that simulates a battle between two players, which takes two

parameters:
make sure - int minDamage - the minimum amount of damage a player can inflict upon the other
to guther (gquaranteed to be at least 0)
nfo alooud - 1int maxDamage - the maximum amount of damage a player can inflict upon the other ,
gour ‘ toed t tor than minDamaqe) M "eans hat the battie ends if one_of the plavers
parameters! (quaranteed to be greater than minDamage) ,,ai it below | (< 1)
oy SroAd The "health" of a player is represented by a number initially set to 100. Each playerlrandomly attacks the
mw\.o other, subtracting damage from the attacked player's health, until one of the player's health falls below 1.
;wﬂd"oﬁ The next player to attack is randomly determined, and the damage inflicted is a random number
between the minimum damage value and the maximum damage value (inclusive).
For example, suppose the following call was made: Lo i range: ""m"ﬁc < _“"Tﬁ‘ £ maxDamage
battle(20, 50); Anofice key Word : inclwaive |
This call to a correct implementation of the method might produce output like the following. (Due to the
randomness involved in the method, this exact output may not be produced every time it is run.):
Let's get ready to rumblel!!
notice how ' Player 2 attacks! 35 damage...P1: 65, P2: 100
ere i> WO wmeMo" player 1 attacks! 37 damage...Pl: 65, P2: 63
> anvy Player 1 attacks! 43 damage...P1l: 65, P2: 20
" Player 2 attacks! 21 damage...P1l: 44, P2: 20
syt \ Player 2 attacks! 43 damage...P1: 1, P2: 20
\J.,oo\dwmd ‘ Player 2 attacks! 32 damage...P1l: -31, P2: 20
Player 2

wins! +rom the next page.we have ey two bwym#ax (no move, vo lex,)  check aut the wext page for ha%loaﬂpﬂ.‘
Consider the following proposed buggy implegaentation of battle:

1 public static void battle(int minDamage, int maxDamage) {

2 System.out.println("Let's get ready to rumble!!!");

3 Random r = new Random(); () with Il, e battlc will continug, wntil both playen’ healths it <1

4 int player = 0; consider : true || false => true

5 int playerOneHealth = 100; true & fale = false

6 int playerTwoHealth = 100; gp both conditions (heat 70 for both) wst e twe r battle 1o go on

7 while (playerOneHealth > @ P{ playerTwoHealth > 0) {@minmmage

8 int damage = r.nextInt(maxDamage - minDamage + 1);

9 player = r.nextInt(2) + 1; @mmber ,.‘,,exﬂ,.»r(m"x_mmﬂ)mm?

10 if (player == 1) { max-mintl oet) the total number ob valug) for our random numbey

11 playerTwoHealth -= damage; ?n""“’”‘"” between min and may inclusive lowmnge)

12 } else { L7meb,,,,-,,mwmwearesmﬁmgmmrminvalue,nofol

13 playerOneHealth -= damage; f, betle (20,50) => r.nextInt (50-20+1)+ 30 :;;?mmja&,

14 } l>‘3| numbers Ly starting our random number
n range valug generation !

15 System.out.print("Player " + player + " attacks! " + damage + " damage");

16 System.out.println("P1: " + playerOneHealth + ", P2: " + playerTwoHealth);

17 }

18 System.out.println("Player " + player + " wins!");

19 }



onlvy 1o - place) tofix!
This implementation contains two bugs that are causing it to not work as intended!

For the same input as before, the buggy implementation might produce the following output:
detinitelv) check aut Let's get ready to r%shw\dn‘twrmngebebemeen Ca0,6017?
mmm“fﬁ‘”" Player 1 attacks! 4 damage...P1l: 100, P2: 96

o bugs' Player 2 attacks! 11 damage...P1: 89, P2: 96
" Player 2 attacks! 27 damage...P1l: 62, P2: 96

Player 1 attacks! 16 damage...P1l: 62, P2: 80
Player 2 attacks! 22 damage...P1: 40, P2: 80
Player 2 attacks! 24 damage...P1l: 16, P2: 80
Player 1 attacks! 17 damage...P1l: 16, P2: 63
Player 2 attacks! 23 damage...P1: -7, P2: 63
Player 1 attacks! 27 damage...Pl: -7, P2: 36 We Should have ended -\‘he program here by uol>
Player 1 attacks! 18 damage...P1l: -7, P2: 18 since PlhmHhaMwwgh” <1 coove
Player 2 attacks! 23 damage...P1: -30, P2: 18
Player 1 attacks! 19 damage...P1: -30, P2: -1
Player 1 wins!

Your task: Annotate (write on) the code below to indicate how you would fix the two bugs. You may add
(using arrows to indicate where to insert), remove (by crossing out), or modify (with a combination) any code
you choose. However, the fix should not require a lot of work.

You must correctly identify both of the lines with issues, or correctly identify and fix one of the bugs for an S
grade.
You must correctly identify both of the lines with the bugs and correctly fix both of the bugs for an E grade.

1 public static void battle(int minDamage, int maxDamage) {

2 System.out.println("Let's get ready to rumble!!!");

3 Random r = new Random();

4 int player = 0;

5 int playerOneHealth = 100;

6 int playerTwoHealth = 100;

7 while (playerOneHealth > 0 && playerTwoHealth > 0) {

8 int damage = r.nextInt(maxDamage - minDamage + 1) + minDamage;

9 player = r.nextInt(2) + 1;

10 if (player == 1) {

11 playerTwoHealth -= damage;

12 } else {

13 playerOneHealth -= damage;

14 }

15 System.out.print("Player " + player + " attacks! " + damage + " damage");
16 System.out.println("P1: " + playerOneHealth + ", P2: " + playerTwoHealth);
17 }

18 System.out.println("Player " + player + " wins!");

19 }
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¢ 7 Parametersy
5. General Programming 2 AN .

Write a static method named gumballTricks that accepts a Random object and an integer n that
represents the number of tricks as parameters. Your method should use the Random object to randomly
choose a trick from Gumball's repertoire: spin, bang!, and boop. Each outcome should be equally likely. Your
method should print out each of the randomly-generated tricks followed by a space, and then both print and
return the greatest number of spins that occurred inarow. Tl\i's medlhed - . :

e 1) Takg) n 2. Jalewetesrs: \)‘c\pdoml ink
Assuming that the following variable has been initialized: 1) Printy values cuk

Random r = new Random(); 3) Redums an ink: mar 1 of 3ping
Here are some example calls to the method with their resulting console output and return value:

Call Console Output Returned

gumballTricks(r, 8); |spin boop bang! spin spin spin bang' spin “”ﬁ{ ¥ 3
Run of 3 spins after 8 tricks. PR ot

gumballTricks(r, 5); |bang! boop boop bang! boop tlo @' )
Run of @ spins after 5 tricks.

gumballTricks(r, 2); |spin bang! 4 spin 1
Run of 1 spins after 2 tricks.

gumballTricks(r, 10); | bang! spin spin boop spin spin spin spi;‘bang! boop 4
Run of 4 spins after 10 tricks.

gumballTricks(r, 3); |bang! bang! boop Ne sgh 9
Run of @ spins after 3 tricks.

gumballTricks(r, 1); |bang! F SHW prinfy olk 0

Run of @ spins after 1 tricks. ~4nrteS 3

Do ﬂo“r dheck (£
Note that if there is only one trick, your final line should end with "1 tricks" (not 1 trick). toere is oy 4. 4 &

You must exactly reproduce the format of the console output shown above, though the actual output may

differ due to randomness. It is okay for the line of tricks to end with a space. You may assume that the integer
passed as a parameter to your method is greater than 0.

You may not construct any extra dala structures (e.g. arrays, Arraylists) to solve this problem.

We on feed +v use Some  Counter vanddes bk alve s Y(b\)lem.

fee wore -—\]/
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6. Array Programming

notice howwe. Write a static method named weave that accepts two arrays of integers as a parameter and that returns a
ave Wﬁi"‘ﬂ- new array that is the result of alternating the values from the two arrays, starting with the first value of the first
o new array - array. For example, if variables named a1 and a2 store the following values:

Thi> mean) we o 1 a2
should be bulding it int[] a1 = {1, 2, 3};
meier)
hereinow wethod!  int[] a2 = {4, 5, 6): ] P
Lot reference semanticy
then the call of weave (a1, a2) would return a new array containing the following values:
o o \ 1 a 2 " al qul,ﬁaﬂing“’%'”dcx‘)d‘l‘mm index 0 of 43, and

' i wea
ewarran: [1, 4,02, 5,3, 6] notice how thiy new array .
: o 1 a 3 4 g Travere o theright through all elementy in bath armays
It is possible that the two arrays may have different lengths, in which case after running out of values from
the shorter array, the remaining slots of the result array are filled with the leftover elements of the longer

array. For example, if variables named a1 and a2 store the following values:

/-,aka.somehingfawder
'"“"'“3”“' int[] a1 = {1, 2, 3, 4, 5, 6};
armus have int[] a2 = {7, 8, 9};
d- ‘ ) ! !
then the call of weave (a1, a2) would return a new array containing the following values:
weave attach notice how we first weawe al and ad (until a3 ran out of elementy),

[9) 7, @1 8, @) 9,|@) (5, (6] wen attach e excesy clements at the end (here, al lengtn > 2. lengyth )

You are not permitted to create any additional data structures (e.g. arrays, ArrayLists, Strings) other
than the result array that you return. O"I'O creafe one new o‘"wﬂl



My Annotated Solution:
() vorite method header : paraweters- int (1al  intC]ad ; verwm: int(]
public static int [ weave (int (lal int[1ad) {

/1 since we are retuming an int [J, create a new intC]

11 +hiy int [ will contain ol elewents from al and 42, so its lengith should be al.length a2 length
int [] resutt = new int (al. lenafh tAd. lenafh],'

weave : we showld irst determing which army (al or ad) hay the shortest length
9 eny
we, will weave wntil whichever arvay finst rns out of element)

al:01.2,3] a2:[4,5 6] mticehow al[0] is mapped to vesutt(0] index i of al is mapped fo
. aa(0] i mapped to reautt(1]) index i of vexutt (if iz |, resultindex = 1-12: 2)
resutt:(1.4,2,5,.3,6] a) [1] i>mopped to result [2] =7 indexi of &2 iy mapped to
0) 23 45

a2[1) iswappeddo resul (3] index 2i+] of result (if iz) rewatt index = )-Q +1 < 5)
for(int 20} i < Math.min [al.length, a2 length); iﬂ}{ :
resutt (i al(il,
resutt [3i+1] = @2Ci];

}

(3)atiach exce)) clments of one anay after the weave in relt

| ‘ % we need o determing whichevey
a][:a.z‘:,z.t] 22:(17.8.9] M“W“Mum
0ot '22|34s ottach Moy clument 1o the end
: [ /4,56
A [{;7{ 33‘ 23’(3’ ar] & wonss in redult

L notice how our sfarfing index 1 attach i Two time) the minimum array lma-rh
(3:2:26). o iterate through the resutt, we would start from this index wati)
reault. lengfh xCluive.

L2 motice how the difference bekween indeyx i of result and the comespondi
index ot the amaw with excery element 15 the minimin array leng?h', we can

W i Math.min (ol length, a2.length) 1o reiveve. the element in the lowger arvo

for (inti = 2 Math.min (al.lengih,0d.lengjth); i< result.lenggh; m){
if (al.length > 4d.lengith) ¢
vesult[i]= a\[ i~ Math.min(al. length, adlenqth) ];
eise {
redukt [i]- ad[i-Math.min lal.lwﬂﬂ\, az,lmg‘rh)]'-

i
2

return resuls; /| veturnour imt [ result



Write your solution to problem #6 here:

public static int[] weave(int[] a1, int[] a2) {
int[] a3 = new int[al.length + a2.length];
int shorterLength = Math.min(al.length, a2.length);
for (int 1 = 0; i < shorterLength * 2; i++) {
if (1 % 2 == 0) {
a3[i] = a1[i / 2];
} else {
a3[i] = a2[i / 2]:
}
}

if (al1.length > a2.length) {
for (int i = shorterLength; i < al.length; i++) {
a3[i + shorterLength] = a1[i];

}
} else {
for (int i = shorterLength; i < a2.length; i++) {
a3[i + shorterLength] = a2[i];
}
}

return a3;




