CSE 2221 - Midterm 2 Study Guide
Trees
1. What is the definition of the size of a tree?
# of nodkS N a dwee
2. What is the definition of the height of a tree?

[o\ng&s\/ potih  fom ot o leaf in & Free (Iarrjc,ﬁ’# of neles)

3. What is the definition of a path? What is the length of a path?
o senes oF  wedes  conneded ‘03 QJﬂU where lU\SW‘ s e F o of
eodn wede Is O povad oY cWilh  of g eprer N« patn

nedeg

Consider the following tree for questions 5-11:

5. What is the root of the tree?
B

6. What are the names of the children of the root node?
K R S

7. How many children does node R have?

A

8. How many leaves are in the tree?

9. How many children does node E have?

%)

10. What node is the parent of A7

K

11. What is the size and height of the tree?
12, 4

Not given as questions, but you need to know XMLTree functions such as numberOfChil-
dren, isTag, child, label, etc.



NaturalNumbers

13. What is the value range of a NaturalNumber? Give it in notation using square brackets and parenthesis.

[0, 00) -\e,c‘nnim\lg \imited, bj vnemox;s “Hanuoly

14. What is the benefit of using the String constructor over the int constructor?

inf has oo limik whie SMhﬁ Was A wuch, Woch lw?},,r limit

15. What types of methods are in the NaturalNumber interface(s)?
Instance  metodS

16. If I write “nn.isZero()”, what is “nn” called?

recgiver”

17. What is the name of "nn” inside the “isZero” method?

Fnic ) “ dxisﬁnjo'\shd formal ?mww&r“

18. What does “@ensures this = #this + 1” mean in a method contract?

new  Value dF  dhis Wil e Equ«l T e slod valve ek s plos o
V! ne

19. If T write “nn.increment()”, does anything change about “nn”? What changes?

3{51 O\Djf-d' valve Chav@\,]!!‘s

20. When should you use copyFrom over transferFrom?

¥ :.jGU have X.U‘)Pjﬁbm(ySI +his 5&35 jad witl skl peed J
o ifs current waAlWR  laky i Yo cede

21. If nl1 > n2, what is the result of “nl.compareTo(n2)”?

amj vealve X WY e X >0 Give. Q.Pb.r/?'}\/{ mwxb-ov)

22. In the function call “nn.multiplyBy10(k)”, what is “k” for?
ouidjnﬁ 4+ ones P[OL(Q ot W\U‘ﬁwljivj

23. What are the kernel methods?
ST ‘M\)\Hv\ﬂ%wj Avide By lb _ very esenbal  wmifads
b ve od In all NwbRINumby  objeds

24. What is the default value of a NaturalNumber?

g

25. What is the resulting object value of the argument passed to a transferFrom call?

?



References
26. What are reference types associated with?

objedﬁ

27. Is String a primitive or reference type?
referen e
28. Is the value of a primitive type the actual value or is it a memory address?
ACto ol
29. Is the value of a reference type the actual value or is it a memory address?
YV\{WLDV%
30. How many values does a reference type have? What are they?

2 = ehon vale  objed value

31. Draw the representation for the line “String myStr = “No class until March 30th lol”;”.

msgb( A———>(“No cless un#l Maon 3ot ol ™

32. Draw the representation for the line “NaturalNumber myNN = new NaturalNumber2(400 + 55);”
N:SNM a——5| Uyss

33. What is the object value of the line of code from question 327
yss

34. Do we care what the reference value is? Why or why not?
No, we cank o onthmehic on g mama:j addressts, ey Fore 444.7 ore o«bH'mtj

35. What happens when you do “nnl = nn2”? Assuming nnl and nn2 are two different NaturalNum-

bers.
W) &l Wil e we some whoene  valve g0

dereoe Wl be  alloges

36. Is writing “a = 5, b = 5”7 in a tracing table the same as writing “a -> 5, b -> 5”7 Assuming a
and b are NaturalNumbers.

“w
No, ‘a=5,b ch can  wmean aliases  or wo  diffeynr  rhne yaos  wibh e
ML ©Ob) « »n
Sa b) volye  and a5, L, 565 gln‘cﬂj means e lafrer
37. What gets copied in a copyFrom call?

+u, ob\‘)ed— value.

38. What does “str2 = strl + “ing”;” do to the object value of “str1”? What about “str2”? Assum-
ing “str1” and “str2” are two already initialized Strings. Why can we change the object value of Strings this



way, but must call methods for NaturalNumbers?
Sl doesnt c\rwajc ) SHZ e c\nms:z,
b}c, Sﬁl‘r\njs ove boild a\-'l\’wH\‘j indv  Jowoe

39. What is an alias? Draw the representation using NaturalNumbers. What does this look like in a
tracing table?

when  wd  vanables  shae e sl \efuence  vulue, woa— n =15 petenti ally
n2 = 15 inwreect |
nL A/ ambigue vs

. . 9
40. What is an immutable type? alm = 15 /

o refoene whae e object  value cannof  be changcd
without u/w:jivj e whuence valoe

o e reference fype CondwinS  hs  meftuds Hat  can diredly  change e objeck
VoW witkatt  GEfechng WL relerence valug

41. What is a mutable type? Don’t just say the opposite of an immutable type.
a refoence whee e object value ean be changed
withovt ghw\\ﬂivj e wluence valoe

42. What type is a String?
mmoipole

43. What type is a NaturalNumber?
motablg,

valve
44. What happens to the reference type of “str” when we execute the line “str += “hi”;”? Assuming

“ ” 3 :
str” is a String. dhe  vefornce  volue

vawst.s P e new mainsy
m oddess  ble  immotnde

Valve
45. What happens to the reference tgpe of “nn” when we execute the line “nn.divideBy10();”? Assum-

ing “nn” is a NaturalNumber.

pn A———% 1 Vlh\‘“\‘\B

46. How are parameters passed for primitive types?

s A

poss by valve
Com b& VG[U(
47. How are parameters passed for reference types?
pess 13_'] refuente, volue
Com b& refuente value
48. How is “a” affected in the following method?
private static void budLightVirus(NaturalNumber a) {
a = new NaturalNumber2(8);

a.multiplyBy10Q);
}

public static void main(String[] args) {
NaturalNumber a = new NaturalNumber2(24);
budLightVirus(a);

}

o doent chonge
wman * af—’_—-—_)@

"f\ WA ’
onoblecred 4
PN O Lo



49. What is the correct way to compare two Strings? What about NaturalNumbers?

Strl ., equals (s2) vinl . cmpareTs (02 i>' 2,9, <= § seme Jalue,

50. What happens if you do “nl == n2”? What about “nl.equals(n2)”? Assuming nl and n2 are Natural-
Numbers.
bo smpare  referonce  yalves

Arrays
51. Is an array primitive or reference?

relerence

52. What types of values can an array hold?
oy, o long a5 same hype
53. What does “=” do for arrays?

u)% e Vel Valvt

54. What does “==" do for arrays?

Co W\PN"Q’ velusmw  Valuds
55. How are arrays passed to methods?

poss b3 relerence ValUt

56. Draw the representation for an array of random ints (length = 5).

57. Draw the representation for an array of random NaturalNumbers (length = 4).

arr A—

MEDEEEARE



58. Draw the representation of the variables and trace them through the code below:

private static void badCoronavirusJoke(NaturalNumber n, NaturalNumber[] nns) {
NaturalNumber temp = new NaturalNumber2(4);
nns[0] = nns[1];
nns[1] = nns[2];
nns [2] n;
n.increment();
n = temp;
n.increment();
temp.increment () ;
nns[1] .add (temp) ;

}

public static void main(String[] args) {
NaturalNumber[] arr = new NaturalNumber2[3];
arr[0] = new NaturalNumber2(9);
arr[1] = new NaturalNumber2(13);
arr[2] = new NaturalNumber2(1);
NaturalNumber num = new NaturalNumber2(7);
badCoronavirusJoke (num, arr);

} resutt

R “T

E{jﬂ

2 hum A/)@
e A % @f_,—%& ‘\‘QMP

x| 7

Contracts

59. Assuming nnl is a NaturalNumber, what value am I referring to when I say “nnl = #nnl + 23”
in a method contract?

0\33 etk value

60. Can a reference parameter by null? If yes, do we allow it in this class?

(ﬂﬁS, o

61. What would a restores mode parameter look like in a method contract?

@ et s Vo



62. What would a clears mode parameter look like in a method contract?

@ cleors  vow

63. What would a replaces mode parameter look like in a method contract?

C oplaceg  \Jou
@ ensyeS  Var = 5

64. What would an updates mode parameter look like in a method contract?
@ UPJ\M—(S VoV

@ envres  Var = Huwt)
65. What is the default parameter mode?

restores
66. What is the relationship between the input parameter and a replaces mode parameter?
o relafionship

67. When we use a parameter name in a method contract, what value are we referring to when the
parameter is a (a) primitive type or (b) reference type?

THE valw, ObJ ect valve

68. Do we allow the following statement? “nn.multiply(nn);”
N0 Hhis 7 oy

Aliasing

69. What is the simplest way to create an alias?

ml = 2,

70. Can you ever have harmful aliasing in a no argument instance method?
+echm‘callj Yes iF Yo o : NetirgiNvmber 1 = %ig/'

71. How many “points of contact” do you have in harmless aliasing? i.e. how many reference variables
reference an object.

72. How many “points of contact” do you have in harmful aliasing?
2+t
Mathematical String Notation

73. Can you have duplicate entries in a string? Does order of the entries matter?

U Js



74. Write the mathematical string notation for programming type String equal to “CSE2221”. What is
the mathematical type of this?

IR AU .
<’C\,l5\,IE\, 2", 2 'Z, ) Sh?j o Chakaclers

75. Write the mathematical string notation for programming type int equal to [1, 6). What is the mathe-
matical type of this?

< || Zl 3,1«[,57 S}-h*j of ;"7’?”3

76. What operator do you use to concatenate two programming Strings? What about two mathemati-
cal strings? ijmhm.\j — o+

Mo, —5 Xk

77. What is the definition of a substring? Give an example.
if A s a mbyho":j of B, all elewnts of A occor in B
<lb2a2> — <72,1,2,4>
78. What is the definition of a prefix? Give an example.

all elements of A  occor firsk ' B

<lLe> — <(,2,7,6.1>
79. What is the definition of a suffix? Give an example.

all  elements of 4 occor last in B
<2 — <3, M4, [, z>
80. What is “s[1, 7)” of “s = “Go Buckeyes!””?

'Io Buek™
Recursion Part 1

81. Simply put, what is recursion?
a fonchsn Hudt calls jtself

82. What must be done in order for recursion to work? Hint: Can I reverse “Hello” right now? No,
so what must I do?

Yauw  wost prs & smaller  subpoblem 1o SUcessue  mefed  cally

83. We keep doing recursive steps until we reach what? What is the significance of this point that we
have reached?

boge case it 5 e smellest S‘Ubfroblam we @mn sslue

84. What is the basic structure for a recursive method?

il (e Case Condlibion ) §

s Can awous  didfer,

retorn  ssme  basic value . .
bowt  Hais IS ")\JS'\' o clastic

3 else §

twch) vsive
call wethod ajo(m W) Smaller sl prokleim S .Yt fr n e
} aljb\/\W\,W\



85. How do we trace over a recursive call? How do we determine the behavior of the call?
Treat as sne ademic s‘k,‘; (i-e. SR‘.F over  in oLdoUJ)
Baseol o1 modhsd Con hot

86. How many return statements should we have in our recursive method?

|

87. Considering the slow powering algorithm, what is the base case? What is the condition for a re-
cursive step? What is our subproblem?

® exponent == O, rhm | €) y)e"f""“"*"J power (n, expsrert -|)

® exponent > ©
Object Oriented Programming

88. Fill in the blank. A Class i”’”P € mints an Interface.
89. Fill in the blank. A Class  exftnds a Class.
90. Fill in the blank. An Interface exiends an Interface.

91. If a Class implements an Interface, how many of the methods from the Interface are implemented
in the Class? all

92. How can a Class call a method from its parent Class? What is the keyword?
supec

93. If a Class extends a Class, how many of the methods from the parent Class are overrode in the

child Class?
[{5 , a\l]

94. How do you override a method in a child Class?

@ OVCVWM O\bb\/e YYLQ»W-D(}\ S‘aku',.(’

95. If you have overrode a method in a child Class, can you call the original method from the parent

Class? 8&3, Loin SU\D&/

96. What is overloading? Give an example.
2+ welwdS W same  wmethed el ot different onoen TyPes  and/or
Famu)w +ape5 owd foc wumber of FWMMWS

97. Counsider the following line: “SimpleWriter out = new SimpleWriter1L(“myFile.txt”);”. What is the
declared type? What is the object type?

SM@[&WNW, giw\/pLLWYtivlL



98. Consider the following line: “NaturalNumber nn = new NaturalNumber2(new NaturalNumber1L(10));”.
What is the declared type? What is the object type?

N adurd N vmber,  Nadural Nywbar 2

99. What is best practice regarding the declared type?
have it be an jnferface

100. What is the name of the property of Object Oriented Programming that determines which instance
method (from what class) is called?

FuﬂwvahSWA

101. Can an instance method be a void return type? What are 3 examples of such methods.

Yes adol ,  subheck, X V\r\,ulﬁpy for NNs

Recursion Part Two (Including Recursion on Trees)

102. What do we call the approach for determining if a recursive method is correct or not?

wnﬁduma—bMMTﬂ

103. What is the metric used for in a recursion?

dbkwmnwﬁﬁﬂ we can sile WML prblom  or nwd h geate 4 subpreblem

104. If there exists a 2nd child of the root node, what can we say about this child?
i+ is a svbhee

105. Write a recursive function that calculates the number of edges in a tree.

(XMLTree tree) {

num = 0;
(tree.number0fChildren() > 0) {
childIndex = 0;
(childIndex < tree.numberOfChildren()) {
num += (1 + numEdges(tree.child(childIndex)));

childIndex++;

num;

10



106. Write a recursive function that determines how many nodes in the tree have an even number of chil-
dren.

(XMLTree tree) {

num = 0;
(tree.number0OfChildren() % 2 == 0) {
num++;

childIndex = 0;

(childIndex < tree.numberOfChildren()) {
num += numEvenChildren(tree.child(childIndex));
childIndex++;

num;

107. Write a recursive function that searches for the first occurrence of a node with n number of chil-
dren.

(XMLTree tree, label) {
found = 2
(tree.label().equals(label)) {
found = 2

childIndex = 0;
(childIndex < tree.numberOfChildren() && !found) {

found = search(tree.child(childIndex), label);
childIndex++;

found;

11



108. What is an issue with this recursive function? Besides there being multiple returns.

private static int factorial(int n) {
if (n == 3) {
return 6;
} else {
return factorial(n-1) * n;

3

we  gisaltw e caller Ao cmpok 2\ e

eSS n infinite  ecusion.. - how >

109. What is an issue with this recursive function? Besides there being multiple returns.

private static int fibonacci(int n) {
if (n == 1) {

return 1;
} else {
return fibonacci(n-1) + fibonacci(n-2);
}
¥
if Nn==3, $en wetrn  fib(2) ¥ Hb()
A
dhis will h(‘j ) Compyte  fib(1) t £ib(s)
oo Fewrsien Avesn't e xig-
Testing

110. What type of testing are we performing in this class?
Lhit +€Sh'v\ﬂ
111. What type of testing occurs when we try to combine multiple components into a system?
i nhﬁmh‘m 4685@
112. What type of testing occurs when we try to test an entire system?
Sﬁshvv\ 'kﬁfhij

113. (NOT IN SLIDES) What type of testing occurs when we try to make sure a new features has not
broken old, previously working features?

rc’ﬂ\re S16 +c5h'v3

12



114. What do we call the item being tested (using the method from #110)?

Vit Under  des+

115. Draw a diagram for what it looks like for a method to be correct. Give labels.

116. Draw a diagram for what it looks like for a method to be incorrect. Give labels.

o
90{05&5
117. What are we trying to show in testing? (t;o&
o method IS Incorrect "

118. What is the difference between testing and debugging?

+eshi —5 np Khwwn bua_s Al aai - pn
v:ﬂ fn entive wartned J‘j step ﬁml{jhj each lint of code
evaliake  oubput ewluwvte infurmedliofe  stafes

119. If we wrote 1000 test cases for a function and all test cases pass, is the function guaranteed to
be correct?
no

120. What do we call a set of test cases for one method?

Test plan /Bxhe

Consider a function “tolnt()” that is overloaded to take ints, chars, doubles, and booleans
and simply returns the integer representation of the input (keep in mind, chars are just 8 §
bit numbers deep down and booleans are just 0 or 1). The only precondition is it must be a
non-negative input

121. Write 12 different good test cases for the above function (only write the function name with the
input argument). Write whether they are “routine” with R, “boundary” with B, or “challenging” with C.
Hint: don’t have all routine test cases. You may NOT copy the ones from future questions.

folnt(0) B
+o vt (17) R

$o lnt (100 C
b ('AY) R/C
$oont (A R/C

holnt (twe) R/C

ot (hlse) »/C
-

+ It (0.0000001) B/C

v Int (1. 00000p6) R

+ Int (0.99999999999999999) R/C

bl (3.M159) R 13
st (((double) Mate.pr (2,3D) + 1) B/R/C



122.

123.

124.

125.

126.

127.

128.

Is tolnt(-1) a good test case? Why or why not?
ho, we dont allow neg ative inputs
Is tolnt(”a”) a good test case? Why or why not?
o, we dent  have  a wmgpod fHy 5—;_,,‘(75
Is toInt(0.00000) a good test case? Why or why not?

yes, boundmg

Is toInt(Math.pow(2, 31)) a good test case? Why or why not?

ues, bomowﬂ

Is toInt(’5’) a good test case? Why or why not?

\6?_5 \(b\)ﬁ“—t; \0\}(' will i+ retoen 5 or Co/rCC{' value 0-@ 63 (,00’( Q]L ASC({ ﬁble)

Is tolnt(new NaturalNumber2(0)) a good test case? Why or why not?
no, we dmt have a wgued fr NNs

Write actually JUnit test cases (like ones you would write in code) for 2 of your answers from #121.

What should be above your test case? What do you need in the test case to tell the program it passed?

@Test
?\)\o\ic shdic viid  test Tolnt W ith Numencod Chow ¢

\

chor nput = ‘0,
ik expecred = %)

it  achl = tolnt (in[auf)i
Assert Equals (expected, actval);

@Test
P\Mic shiic wiid  Fest Tolnt With False. Boolean ()¢
bostean input = falsg;
i+ expected = 0
int achd = folnt (input)i
Assert Equals (expected, actval);

14



