Unit 2 - ICS4UO — Methods and Recursion

Sample Test - March 4, 2024
Name: /FZJ

= = R — 0 —
[ Total % Knowledge@é Communication :I%’ Thinking f Application E"‘
[ (98) % (25) (23) (24) (26)

V7
Knowledge \Y/
1. Trace the code, using the memory diagram/tracing chart provided. /7

Riddle: What has a neck but no head?
Answer key: 0=i, 1=e, 2=t, 3=n, 4=u, 5=l, 6=0, 7=s, 8=r, 9=b, 10=h, 11=a, 12=m

int s = 2; [0} [1] (2] 3] [4] (sl
int a ] = {8, 6, 4, 2, 1, 0); @ b 41 2 / O
a (5] = 1; el ol gl z| I 1o
a (4] - 8 AAEEENFANGIR
a [s] - glo | @2 | p |1
a [2] =a [3]; slele)iz | ¢ |
2 (4] =5+ 3; g§l1o 212 (]
a (0] ++; ANolzlz]5 [
Riddle Answer: . ... l)xﬂ?‘/ Q-./ ............................
2. What does ORATE stand for? /5
Otganizsstuon | Posaby iy | Abstactin, Testing Exfens/b, hty
J 7 /
3. Using the method sighatures, call the methods. ~ /8
(a) Signature: public void maple (double height)
Call:

fy{{)u ()/e/ height = IO.input Dgwélp ("How tall? ");
e qp {o (bt pbt }i

(b) Signature: public double danger(int alligator)

Call:

I’)/L—]L alligator = I0.input I}\T— ("How many alligators? ");

_olunple.  ans = _plange (_alliaaTdsr )i
(c) Signature: public void okapi () d

Call: ;
0 /(_0! L ()

{d) Signature: public int turkeySize (String food)
Call: .

S%’}/LQ food = I0.input ("What type of@/?ood? "):
int/ answer = TuUr (_ _fvo E




4. Enter the return type and the parameter type of the following String methods. /5

Return Type Parameter Type
(a) |charat cha r int
(b) | substring S‘f’V}‘KG I'/L‘ﬁ
() |length nt -

(d) | indexOf it O/LM
(e) |equals bo QW Sf"yyﬂ/f
4

Communication 3@0

5. Consider this recursive method, identify the following: 9
public_int mandlebrot (int n) { (a) | The return type ”U1L

n

’TO”% if (n <= 2) )g%w (b) { The method name Wuaﬂbbn—{—
7|

3

return 10;) "
0 jelse Re At (c) | The parameter name

return mandlebrot (n - 2) + 20;

330 (d) | The parameter type "1‘[" )
%—%% (e) | Circle and _label the base case
Evaluate the following: and recursive case
(f) mandlebrot(1). (g) mandlebrot(4). (h) mandlebrot (0).
1% 30 1O
3 q ¥ b 1 :
6. Provide the phrase or number required. 1123 5 8 13 /10
g (a) The 6% Fibonacci number. (The 1stis 1 and the 2™ is also 1)
S¢a ¢ | ovwone D ((b) Where does the Fibonacci sequence appear in nature?
7, L‘b (c) Theanswer to 4! (four factorial).
D mba b /i’)ll/ [ /( < (d) What are factorials used for in math?
_1,(/1 -+ /«J/ (e) White and black box verification have fewer cases. (ORATE)
, ,’ . {f) By putting code in one place, changes are easier. (ORATE)
) b ¢ ,_'t o (7] (g) Tousemethods, understanding is not needed. (ORATE)
0 AR YL +(>// (h) The name of the input to a method.
S“)’tf et overdlpy oarhy” | () The equivalent of an infinite loop in recursion.
b ANE_ (440 (i) Theequivalent of a loop stopping condition in recursion.

7. Which of the ORATE principles applied best to the_]‘j‘(_:_'_l',QgToe program? (2 points, one sentence each) /2

Peuwsab HL/ refers o Ao fact that. justeacs 0/ r;{f
ard pasting, w& ake. 4. smatho.od M, Hhed

v, Lot Lin 7 c,T«,cTac_, 7%2— rrel
m bu‘f?‘ms w/v% cagn 4/(7 Coﬂ(ﬂﬁ’lm ol Wféma/
be reigos) Ao A ? 3{;7.75) pote that this
7 sfcuw?%c, o T TOC .«



8. Why are if statements important to recursion? (2 points, one sentence each) : : /2

H statermands are vaey 0 maake.  olectatoru

I re.CArStoy ) 1l a//ow el to Cclheoose besfiep
Fhe  banrt caqe (s_ _ g{;ﬁ_;_ ) anel e N S Ve, ;
et (¢ ﬂax‘f_b__y’) Ko art. needed +b miake. recusSio
worlec arol tHhe™ cods it wae s o ehoore. i
Jo run awd  hen .
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9. Fill in the chart to trace the following method call System.out.println(avatar(5)); /5
public int avatar {int n)} {
if (n < 2) . ,
: return 5; Werk isn 4 I‘Q?Hlﬁ(d ks
1 - l a
: SEr*e‘l:urn n + avatar (n - 2); b“-(- Wujk{' M Fu 4
}
avatar(e) avatar(l) avatar(2) avatar(3) avatar(4) avatar(s)
5 5 =5+7 = 53 =7+ s
- / g [ I3
(2) How many circles are drawn in each generation of Cantor’s Cheese? f4
Generation 1 2 3 4 5 6 7 8 9
New Circles O 2 Lf' g (o 32 é"][ 1281 25L
Total Circles | 3 7 Is | 3| L3 127 1255 | &/
(b) Write a recursive method to find the total number of circles after n generations. /5
public l./d' Cl'f(/{li/ (J‘VL‘IL 4% ) §
I method start word retum type {output) method name (whatever) parameter type pam.;.m:::; (input)
,']D (V\ <= l) hust mr/czé
V‘C/{)u/m I
) ’ ¥ Be cavefn/
€ 40 wateh

(1‘rc.£e/cﬂ‘l>*2+l WMolhaof pame
A~ A ¥ Pary mete,

h%

re AUy



11. An anagram game asks users to figure out an appropriate anagram for the word “listen”.

(a) Fill in the memory diagram for the start of  (d) Fill in the code to check for a win;

the game (listen):

public boolean win ()

{ int count = 0;
0l [ 11 [12] [13] [141 | (5] it (01— S ),
L[] f; ‘T' é} count++;
it (__Q (L 3= "
. A 0 t++.
(b) Fill in the memory diagram for the . countTi N i
winning condition of the game: (silent) it __Q4 [ 2 - —L ))
count++; 3
if (@ [ ] ="' £ "))
o T1i] [121 [13] 71 151 T
S) (/e/\/{ if (_ A [4’]=='Q'))
count++; f;_ J—
if | o [ R==N f £}
(¢) Declare the array for the start of the game. count++;

chav aCI=3 L,

I L N if {count == 6)
‘, S,T, € ; N E/' return true;
else
return false;

12. Circle and correct 5 errors. The code is used to change a square in the Pizza Party game.

AV

public rolismall (JLabel square)

(ig) int n = (int) (Math.random () * 6);

if (n == 1

uare’
el n ==
quare.

else if (n
square.
else if (n
square.
else if (n
square,
else

setIcon (createImagelcon ("small tomato.png"));
iétlcon {createImageIcon ("small pineapple.png"));
;;tiéon (createImageIcon ("small pepper.png")};
:ztilon (createImageIcon ("small mushroom.png"));
::t?lon (createlmageIcon ("small bacon.png™));

C%égsetlcon (createImagelcon ("small cheese.png"));

} 57£Aﬂ/VfL/

/5

/5



Application E

13. Fill in the method to change images in the “Three of a Kind” app. Then, call it in ActionPerformed. /6

(a) Fill in the setPic method:
public veoid setpic(JLabel t, int num) |

Three of a Kind

1f (num == ) , e b Y
t.setIcon(createlmageIcon (" Sk/ , /0 I’Lﬂ ")) ‘¢4 h &

else if (num == ) s
t.setIcon{createImagelcon(® ‘S‘C@,-(L][JH?% ")) {Label f1 abel £2

alse if (num ==

t.setIcon (crea%gelcon(" S tg/f'e ) ,0 hﬁ ")) ‘.
R x5
t.setIcon({createImageIcen(" 5 {ovﬂd '/Oﬂj? ")) JLabe! {3

Roll

ActionCommand rcli

1

(b) Call the setPic method for each picture in actionPerformed.

public void actionPerformed (ActionEvent e) |

//random number for each
int rl = (int) Math.random{() *4; Two the same!
int r2 = {int) Math.random()*4; JLabet output
int r3 = {(int} Math.random()*4;

//three method calls;

gmLpr/ { —PI , ["/ Vi
Sp/# P?C/ { ‘/’Z ' I'L bi
S,P/{' p)(/ ( "[‘\3 , F\g Vi

)

Y

iy 2 (5,
14. Write a recursive method for the fo]lowingsequence:@lz 15 18 21 24 27 30 33 36 ..

For example, seq(1) returns 9 and seq(3) returns 15.

Nublic int

in b %d(:{:f

return type (output) a_!;ver)
W
1 (ne=1)

rd“vw n 7 .
7 .
else be ¢

A iﬁfm~0+3

Jmethod start word

parameter type parameter name (input)

The picture
names, the
corresponding
random
numbers,

Ny

ski.png, 0

%D

scarf.png, 1

I:\' ]

.-
skate.png, 2

gloves.png, 3

/6
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i

Lo

___ (b [0] [21T="5 && b O] [2T=b 1] |2 1&& b [1][2] = b 2] [2])¢

('

15. Consider this win method from a tic tac toe mmao

if (b[1][01= a&b [110]==b [1] [ && b [1] [1] = mex

,V/_Eno: [1] [2].setEnabled (false); I(‘I\\k

if (b{2] [0] 1="b' && b [2] [0] = b [2] [1] && b[2] [1] = b [2] [2]){

ifOI0][1]!="0'&& b [0] [1)~=b[1}[1]&& b 1] [1]=b 2] (i]) { ™

Goryen |

MessageDialog ?:: w{"Herizontal Win'l. JOptionPane ERROR MESSAGE);
utton [0 setEnabled (false);

ufion {0 setEnabled (false); __“w
Suffon [0 setEnabled (false); \\\

JOptionPane sha

e —

String w =b [1] [0] + " has won!!™:

JOptionPane showMessageDialog (null, w, "Horizontal Win", JOptionPane. ERROR MESSAGE);
button [1] [0].setFnabled (false): |
button [1] [1] setEnabled (false);

String w = b [2] [0 + " has won!!"; /_
JOpticnPane showMessageDialog (null, w, "Horizontal Win", JOptionPane ERROR _MESSAGE); |
button [2] [0].setEnabled (falsc); [
button [2] [1].setEnabled {false); i
button [2] [2].setEnabled (false): {

8 [01==Db [11[0] && b {1] [0] =="b [2] [0]){ \
mn:_._wi _u—o_ [0] + * has won!1";

JOptionPane showMessageDialog (null, w, *Vertical Win", JOptionPane ERROR _MESSAGE); _
button {0] {0).setEnabled (false);

button [1] [0].setEnabled (false):
bution [2] [0].setEnabled (false);

String w =1 [0] [1] + " has won!!"™:

JOptionPane.showMessageDialog (null, w, *Vertical Win" , JOptionPane ERROR_MESSAGE); __ |
button [0] [1].setEnabled (false); |
bution [1] [1].setEnabled (false); |

button [2] [1].setEnabled (false); \|\|/I\

String w=b [0] [2] + " has won!!";

JOptionPane showMessageDialog (null, w, "Vertical Win" . JOptionPane ERROR_MESSAGE};
button [0} [2].sctEnabled (false);

button [1] [2]. setEnabled (false);

button [2] 2] setEnabled (false),

}
}

[ if (b [0] [0]!="b' ?n_;o_ [B1=b (111 &&bI][N=Db[2][2]) {

String w =b [0] [0] + " has won!!": /__
JOptionPane showMessageDialog ﬁ_._..__ w, "Diagonal Win", JOptionPane ERROR MESSAGE); __
button [0] [0).setEnabled (false); |
button {1] {1].setEnabled (false); |
| button [2] E.wam_._m_u_nn_ (false); \'}I\k
W..._n.mmlc._ [2] _i.e.b.%._u_c_ R2l=b 1] &&b]1) ™
| String w= b [0] [2] + " has won!t™;
I JOpticnPane showMessageDialog (null, w, *Diagonal Win" , JOptionPane ERROR MESSAGE);
! button [0] [2].setEnabled (false);
| button [1] [1] setEnabled (false):

| button [2] [0].setEnabled Qw_mnu /1
s - - e _.

(=bpjen{

| public void win() {

oneLine{ O , O r Q

(a) Circle 8 sets of repeated code in the before section. 2

(b) Rewrite the win method to call the oneLine method (coded in part c). /6

Io} Naiw\ S\:\_ );

oneLine( | , O, |

oneLine( 2 , Q 2

" Hovy u\aeﬁﬁr\ _\S: !

oneLine( (0 , C , /1

T
\V :I?:NQS\?:\,\_J );
2,
, O,

oneLine( O \M\ \ ,

, " —\@lwm& wn”

)
(@\.T QL W' ),

)

)

" <~1ﬁ3; Win

oneLine{ O , O , |,

A
_99239 wn'

_
_
[
Q
o:mhwsma.p\ _ , _ , _
2
|
[

oneLine( 0 , Z , \ ,

}

{

if (b X{ 11

public void oneline{int x1, int yl, int x2,

bﬁvVNV*O

, 2

Z, )
0 .

foN US%QSQ\ win”

(c) Write the oneLine method using the parameters given. /6

int y2, int x3, int ¥3, String dir)

[

|1 1= b gg

ol yli=pix2ity2s ss vix2iyZi=s030 1

Lo
—

String />\ = T [ X\ 11 __w,_; ] + " has won!!";

Lt

!
JOptionPane.showMessageDialog( 4 (4 _ ~ 7 S\

oAir

S ——

butho 1)

%/} ;\_l

butho

.xlw:mu

H.M.w.;:t_

JOptionPane.ERROR_MESSAGE) ;

-

] .setEnabled( nm“;mm\ I

mmﬁm:mgmgﬁm \mh )
mmﬁm:mgmi@\w@ )

-

-



