Levi D. Smith CS1501 Intro to Computing




Instructor:

Lecture:

Recitation:

Labs:

1:1 Meetings:

Class Syllabus — CS1501 Fall 1998

David Smith Office hours: T & Th 1:30-2:30 &
CoC119 by appointment
404-894-9016 dmsmith] @cc.gatech.edu

Tuesday/Thursday ~ 9:30-11:00 CoC 102

12:00-1:30  Architecture Auditorium
Cond
Tuesday 6:00-8:00 various Skiles classrooms =AS

Wednesday 6:00-8:00 (use “viewsection” after Tuesday)

Labs are held in the French and Rich clusters beginning September 24.
Labs meet this week — GET YOUR GT ACCOUNT ACTIVATED

Schedule with TA in recitation next week. Mandatory EVERY week
unless maintaining an “A” and TA approves

Help Sessions: To be announced

Texts and Readings:

Required: Introduction to Computing and Algorithms, Second Edition by Russell
Shackelford, Addison-Wesley 1997
CS1501 Intro to Computing Lecture Notes
CS1501 Lab Manual

Optional: Algorithmics, the Spirit of Computing by David Harel, Addison-Wesley
1992

Newsgroups: git.cc.class.1501.announce REQUIRED DAILY - IMPORTANT!
git.cc.class.1501.rec optional, but strongly recommended
git.cc.class.1501.1ab optional, but strongly recommended
git.cc.class.150x optional

Wweb Site:  http://www.cc.gatech.edu/classes/cs1501

Due Dates/Times:

Homework:  due electronically Friday 9am

Projects: due electronically Thursday 12 (noon); by Friday at noon for up to 60%

Buzzbacks:  start Thursday 00:00:01 — due by Monday 23:59:59 (midnight)

-



1501 - Two classes in one!

There are two ways in which you can take this course — high- and low-structured. Choose
the option that will work best for you!

High-structure: homework is mandatory and must be turned in every week. You may
correct mistakes and turn in a homework redo for each and get back half of the
points lost on algorithm problems.

Best for students with little or no CS background and students who may not be
self-motivated to study or do the homework.

Low-structure: you are strongly encouraged to do the homework and check your
answers with your TA and with the published answers, but homework is not
counted towards your overall grade. Quizzes count for more of your grade, and
you can redo each quiz once (Friday at 3pm) the following week. The average of
the quiz and the redo is your grade for that quiz.

Best for self-motivated students or students who have some CS background.
We’ve noticed that there is no difference in the percentage grades, but the letter-grade
distribution among low-structure students shifted downward last quarter.

You choose which option you want in lab THIS week, and the choice is binding.

1

Grading Policies: 2\ I‘W

High-Structure v Low-Structure

Quizzes 25% ao \ Quizzes 50%

Homework 25% 7% 4 Homework  ---

Lab Projects 10% o~ Lab Projects 10%

Final Exam 30% Final Exam 30%

Lab Final 10% wo Lab Final 10%

“Points” +/- for Buzzback & 1:1s “Points” +/- for Buzzback & 1:1s

The final exam grade will replace quiz average if it improves your overall average.

You must have a passing grade on either the final exam or the quizzes to pass this course.

You will receive no more than one letter grade higher than the highest of your quiz and
final exam grade.
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(oo Quiz 1 fall 1998 (Wednesday)

Lev: S Trwiin

Please be sure to fill in the above information correctly. Any error will
lead to a 5 point penalty.

csl1501

2N
NAME Y, emvum : qfe (37 K TA:

Note: Answers which are ambiguous and/or illegible in the judgment of the
grader will be penalized. For partial credit, show the details of
your work. Comments are not required on quizzes. However, comments
might allow your TA to understand your code better, _possibly_

resulting in partial credit.

The use of the word module is comprehensive and can be interpreted
as ‘module or group of modules’. Don’'t feel restricted to a single
procedure or function if the problem asks you to write a module.

[p1]
40.0 points

Provide a constant or variable declaration to hold the desired data.
Include a brief justification for each answer. Be sure to use descriptive
names.

a) A person’s age

b) The year the Magna Carta was signed (1215)

c) Whether or not an actor wears a wig

d) An identification number in the format xxx-xxxXX-xxXX where X represents
an arbitrary alphanumeric symbol

e) The letter grade that you will get in any class at Tech
f) The distance, in kilometers, that light travels in space in two minutes
(Assume exactly sixty seconds in one minute and c= 3x1078m/s)
g) The name of a movie
h) The mileage on a car’s odometer. Lo c Ltope Clav
q3 & i ('_\ decl  class
sevéont — ége st type Num \ Clhav- (et
k D ca Iy Rl /| a grade Con owly D& A '
[ S o < ~qL " on 1 oC o A - <Y =
fl somtonel " =) ! . L) LioHT _ DSTANCE 15 2,0 * [DMO
NAGNA _ CARTA - DATE  iq 121S . R e soedd ok
// \ 1 g " ok Y e constant  Saace o
£ A Sefe wilf il sloveogt: B TN Jand ditemce will newer change
aekov _ wears . a seftype Rooleawn &
Qac i S & F > o & /‘ N
h He octor eYhar dces - 20ec o} 0\ 53 Mmovi e — vami 3¢ 1ee g ":.
g o= o e od sums or Chars 4l be
3 a Sev'eS 4 2 movre
i N - & ~1] - " o & fatan
A) Wdewnt r‘l/"\'. set T-p& She > / far Tt ' ﬁv 5 ;;“PC ,\}l”'
. ' o {
N a geves oF Nawms and Clhars ave TCauived L\) cav — m-lage
- L 1 1
I He cavh milage =il ebamye whan
[p2] ;
15.0 points il dvive,

Write an algorithm _in_ENGLISH_ to describe how to do groceries.

The

algorithm must have at least five steps and at least one conditional.
DO NOT write any psuedocode for this algorithm.

Derie ceo o store

De crd ot & A0

eCrade whaa \ ota oo > o A e v

" 1 ; \ Rk
P \W'L" NnecesSay Foods do  make JLL J"’\"M’V yeu Adecided To wma

fuve /

A J H . e vieS

T yorr need oty ﬁ«ocf.("ﬂf for po//uw“fvj tlcu/s then ,—»uvtl“'ff biese  grec 2
2 & -e.¢ - coY

et 11?/‘(’[ > ~ .

- :
ot ,

(e

with ‘j'“"“'ci

[p3]



25.0 points Ljv: D €;nﬂf+L\

Write an algorithm _in_PSUEDOCODE_ to determine the area of a trapezoid.
Recall that the area of a trapezoid is defined as the one half the height
times the sum of the upper side and the base. You should obtain

any necessary input from the user and print the final answer back to the
user. Be sure to prompt the user for any necessary information.

e Trope 2604 Area A

\ f A -4
alge €1 £ o Avaper e
1 po avea o
/| PuvreoSc "
{ 1 Cevw 1
/| seecibied by He v - 2 A area  se™re Num
y . . . s e . bop. dvaperord-be VA, rope 2o e —
trapezo@ —herght, Frapereis - T <
L = 15 < \ Tl £ Lo Avaperoie /
Y( ~+ (" Enter  te [ e e
read (Huae?ofc‘-» ‘\,.,_,3\,;-\‘ \ ¢ dvapeteid ')
L L Ha upper <$OE of yeur
o.;«‘-((‘ Cate ot ‘e - © .
reed ( reepezed _ 2op) N b veuv Hace2sid
ernd (Y BEnber .+ ..(c-/w’l»« of Mo base oF ouv Veape2 R 5 My, 1 2;
reed { kraperoi® - g ~X 2 Mt 4 _Nep ¥ Yrape o1&~ betTew )
Arope2oid- avee, €= (Acopezord - ke S & (Hrapezet 3 . 5
- [ 1\ anid - 07 €4
prock (VU The afen o oo Trapezod u Yyeap€ 2
\ oLt . \ N
endalgerithn, // Trapezod Area

[p4]
40.0 points

Complete blanks (i.e. { }) to complete the algorithm below.

Algorithm Multiple_Square
// this algorithm will compute the square of the multiple of the two
// inputted numbers and will print the final result back to the user.

numl, num2 isoftype { Mum }
output isoftype num

print ("Enter the first number")
{__read } (numl)

print ("Enter the second number")
read (num2)

output <- (({_num |  } * num2) * (numl * {__ num < )
print ("The multiple squared is", ({ ou? ?u‘* })

endalgorithm



csl501 Cia Quiz 2 fall 1998 (Wednesday)
< { S
xame : Lew D Su A oM : gbe X7k TA: Zvw

Please be sure to fill in the above information correctly. Any error will
lead to a 5 point penalty.

Note: Answers which are ambiguous and/or illegible in the judgment of the
grader will be penalized. For partial credit, show the details of
your work. Comments are not required on quizzes. However, comments
might allow your TA to understand your code better, _possibly_
resulting in partial credit.

The use of the word module is comprehensive and can be interpreted
as ’'module or group of modules’. Don’t feel restricted to a single
procedure or function if the problem asks you to write a module.

[pl]
25.0 points

Given the length and width, write a module that will calculate and
return the area of a rectangle. The area of a rectangle is defined to be:
area = length * width

1 _ Wt
Vena le - Lemdln | Rectengle -
l\uy,chl;v\~ Rcc*nnj‘(; . Avtq refurns a NV‘"’] ( Rech 3« 5
'iﬁc+“1FL "N N‘-""‘>

| y(;" awv g Wb ce
// Pu-l(.-o"(fr e twe v e \/o('f‘f(' (( - A e LL? 3 il pa? 4

~ 3 davn $ ')‘[{L Qv-ac, =
wnelt o L&
// oo A, S fuzmc,\\ow and Yl 'C“‘ c
- Hrs wchuqu
/) start  precesS” 7y idrL)

¢ fan /( -
< ¢ ¢ - Lev {—[,\ - Po_
P("}"'/‘fjkt— A‘(a cetwrns (pec}&w?/ 9 9

// ’)KC‘l’r,,(]"vL, //(fv

pvd f,wg‘ru"\



Zev.' D. St

[p2]
25.0 points

Write a module that will be passed a person’s GPA for a particular

quarter and will print a message telling whether they are on academic
probation (probation is a GPA less than a 2:0) <
. PR Bfhpe M New )
Crobakion ( SR S

CoPA and -+
S Fa’,<,lc/

?vochMfL

// %'F"V‘. fLlis preo
// OU('?VJS La‘LH/L\/ Ha perees v

// Consfants
PROBATION ¢ PA

ls
soméonE

cedure
batorn or wot

v o ?V’C‘

7% Z

// Start FVDC(<<'Vj
',ﬂ (?((<0V\§_COPA Z ¥
Pr‘-'n+ (" Ho‘l‘a.’./ Yob( ore. on fvcéc‘+;c~m N>
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Lev-' D. Gumit

25.0 points
Write a module that, given an age, will return whether or not the person is

able to vote.

(Voting age is 18 and older, in case you didn’t know) .

. o ¢
‘ﬂuv\c’\"o\/\ Can—VD(C rg*MVhSa B»olean (P((QOV\g><‘-3L sof 7¢€

" Nuhﬂ)
// Pu(?c-}e . ‘*Lﬁ} -L\-und\"m ja(\g
// and vt (el'UInS wekler o ‘7¢/<en can
a'ﬁhm !
///[mfflh“ Deel (o"H\bu?‘y (""’""7 9?& Fro‘(,\é/? (v)p.—,‘f
/ CLQ"ie Un [¢56 a éotAS‘l’l/lLf/uma/ Amendment 135
v LTS e:l)
JOT I N : :
A Begr %97((5:{93E S ‘g _\:4(
~\.p— (ecvﬁoﬂq—ase >: *L&L\q

Cavy - N ote reharng “TRLE

apny AjL '\[Von- 'M‘L Q/;or.'u"‘-.
\/e>4¢ or~ ‘na';“

cALSE

else
Caiirn Vete  yeluons

€~\d.ﬂ
end ﬁuwc’fwh // Cf*h—\/ofﬁ

[p4]



25.0 points

Find and correct all errors in the following module. You may assume all
comments are correct. Note: There may not be any errors.

#%x* DO NOT re-write the modules. Simply correct the errors. ***
recedvu it N

a; ganctieﬂ PrintNum (new-num isoftype eut—num)
//takes in a number and prints that number out

P('.-d’

read (new-num)

s gzé-qmcec“vf& //D‘I“:;—hl—'ﬁ;:’/
T ita  poolea Nam

b. function IsEvenAiin_num isoftype in beeolean
//takes in a number via parameter and returns whether or not the
/ /number is even. (MOD returns remainder from division,
// EX: 4 MOD 2 = 0)

if (in_num MOD 2 = 1) then
IsEven returns PRUB-FALS €
else
IsEven returns EALSE— TRVE
endif
endfunction / Ts Gvew

c. procedure printNum (the_num isoftype in/ewt num)
// will print TRUE if a given number is greater than zero, FALSE if not

if (the_num : 0) then
print ("TRUE")
else
print ("ERYE")
endif FALSE
endprocedure J Cront Now



csl1l501 Quiz 3 (::) fall 1998 (Wednesday)
e : _Levi D Saiy omvon : ofe BTTE Ta: _vwin

Please be sure to fill in the above information correctly. Any error will
lead to a 5 point penalty.

Note: Answers which are ambiguous and/or illegible in the judgment of the
grader will be penalized. For partialscredit, show the details of
your work. Comments are not required on quizzes. However, comments
might allow your TA to understand your code better, _possibly_
resulting in partial credit.

The use of the word module is comprehensive and can be interpreted
as 'module or group of modules’. Don’t feel restricted to a single
procedure or function if the problem asks you to write a module.

[pl]
25.0 points

What is the output of the following algorithm? Please use one line per print
and place your answer where directed (after algorithm).

Algorithm AlmostTraceable

First, Second, Third isoftype num
Fovgt -3
Satwd - |\

ird L= Y

print (Thlrd Second, Flrst)
WatchIt (First,Second,Third)
print (First,Third, Second)

endalgorithm g0 \ <
K \/ = . ;
Procedure Wat It (Eimst, Wed, S@d isoftype in/out num)
LookOut_( .S Theisd )7 (x,2,Y)
print (Seeeﬁd (2 )%, 7)
LookOut (Smeend, 2& %) ( 3,7' %)
enprocedure :, | 2®

s
Procedure LookQut (Hiibt 1softype in/out num, Se=eand, %EEsd isoftype in num)
A FEEt <- S 5 A ¢
g Secems <- E'gtA— 4 B
print (F&sBt, See-nd Fieed ) A B )
endprocedure # é o

Place output here:

4 1 %

20 1o |
4 20 |
g / 20

20 5.



lev P Gmilt

[p2]
20.0 points

Find and correct any errors in the following code. You may assume that
the comments are correct. Please note that there may not be any errors.
proC eduve

funmetion Print_Backwards()

//this module will ask the user to enter words until a period is entered
//When the period is entered, the module will print "EOF" and then procede
//to display all the words the user has entered in reverse order

) e
NoT NECESSARY (&3
word isoftype string ¥/ : DObL
print ("Enter a word. (#.” to quit)") gof ?
B L I NN S S T oUT
if (word = ".") then N
( : _ ) ?r“'\* ("EOP‘
else
«% Aprint (word)
G Print_Backwards ()
endif
erdfunction ¢4 proced*’® /| Pent Backward S
(p3] Assount Mmeb i cscibire
25.0 points
Write a module that, when passed a number, will calculate the sum of all
the numbers between 0 and that number (inclusive if applicable)
Hint: consider the following patterns
8 => 8 + 7+ 6 +5+4+3+2+1+ 0
7 == 7 +6 +5+4+3+2+1+0
'(\”‘"C“"V‘ F“C*”"'ﬁ’ returnsa Nun ( numbev- .'So(h‘]i " Nu*«)
VAR (75 pw«chbv‘ colenlates  ul  Suma o; P (— Huae wwwbers betv eet
7t pessed P puwabiy and O,
cuvrent o Sun woujee Nuw # helds Mo cavvent Sum
;NDIM(’— Po\NT 'y © ,//rav-q [0V o
i (huM\:(\r = ENDW&_Pou}r)
= )
rct(‘av -'a\ ‘t“uvms cu—‘-‘-l-h-i-—s“‘ —é ’.J
\ 4]
else
Cu'rcn(‘.cwn(- CMV('("‘* _quw ¥ nuwmbey
—
Tac\'ov.u\ (nuv‘our‘" \) F;} (“_-13
enad 'C‘ (& rd e e B
AN gYr v / 7

il g L |
66{ {o //I:LC«.Q, [ »_;/



[p4]
30.0 points

Write a data structure that will hold the following information about a

car:
Owner’s Name Car Ree debnese e b
Model Name soffpe ST
Yo e Magl;‘ \'Sop\n'te ';"rm
How many passangers it can hold (5o ﬁ;c \yrom
Whether or not it’s insured Rooleom

oWWNEY = nom -
V\DAL\ - wnowte
year — mad &

S
mar — ?aigav ev
s “As\utdj ;-,0"(‘-1‘-&

ewd \"ELOV’A Y Cav Re

Now write a module that will be passed a filled in data type (declared
above). If the car is already insured, the module will print out a
message telling the user that the car is insured. If the car is not
insured, the module will ask the user if he wants to insure the car and
change the field accordingly. The module will return the datatype with
any changes that may have been made.

AAA — i\/‘guvéhca ( A cav- "50“*\1?"_
?“<5E’A a &rktg awdl Haa ?’M’S -

£ A o5 kol mguved, asks Ho VI
wea ke’ n‘pqvcff-h*& :hAmScS
/) Lov  He VS {Ne 1_ng‘70!

in /m.‘(‘ Car 9“")((

+ J#e$: He_

proceduve
[

// s v(oc«:\\-ﬂfﬂ
Hocov msuved ) ov

W ismaitsia o F msuved and
YV\ ?SGC*VQQ_ chav

i (Alar, is_mmsuved ;'TRUE> o,

3

?r.‘f\‘\- C' Yovr Cav 5 T SMMA“>

C_\QL

(-“ Y . Ljuu,{, you | ke Jo Mmfure !+?7/“)
int cov 1S
?Y‘"\ vy

ho+ m(uvad,
vead ( \,,Q
'\‘C(\/V\zryi) f'[cl,,
?YM+ (”Cpfgg!tl T,‘” Vv\ake *{(L cL\que§ Y"jélf\ GWQ\/.“)
ACO\(_ e _tnsuved &£ TRLVE

else “
orant (" Tee bead Meu,\,(, nert  twz )
end £
evd A
ewd Qreocedure A B2 - Trsaraacd
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csl501 Quiz 4 fall 1998

Nave : Levi O Qi orNuM : ate'\BT K TA: Lrwh

(Wednesday)

Please be sure to fill in the above information correctly. Any error will
lead to a 5 point penalty.

Note: Answers which are ambiguous and/or illegible in the judgment of the
grader will be penalized. For partial credit, show the details of
your work. Comments are not required on quizzes. However, comments
might allow your TA to understand your code better, _possibly_
resulting in partial credit.

The use of the word module is comprehensive and can be interpreted
as 'module or group of modules’. Don’t feel restricted to a single
procedure or function if the problem asks you to write a module.

The administrative department needs your help. They need you to
help them keep track of all students at Tech with the following information.

Name 7,‘?‘ P W
GradeLevel (1 = FirstYear, 2 = SecondYear, etc), V| 7 BS,
GPA Vv 4\ //n/
Social Security Number (XXX-XX-XXXX) N\ .
In-state resident or not VR
. s 0 "'
<. > o8 29
¢ M M 4
N M [ 330.0
[pl] Y% Sloo
15.0 points < M /o 0O

R V: -
i
7. 000

Write the type declaration for the data structure that will be used to store

the information of _ALL_ the students at Tech. % LT
ER =

A. Studint delirese  recocd 32 "33
Nawme  wof byse b g
avede- \evel ‘;Is NR——
)
5(‘6‘ -’a‘;“’\?c v
56C - SeC . puam .”aff.’{,i 54,;,,3

S~ A& _ yesrdent q,fh,u_ beoltan

v vecovad

Stedent _ Node aefiisq cecord

e 1seftoe A - Student
Wet  weabd Pée  tua Shdent-Node

énd record



[p2]
30.0 points

The administrative office now needs you to

for the addition of students to
declared above and write a module that will t
new student to be added and will add that stu
security number. Remember, the comparison

(iz 6. - "alpha®™ < "beta")

(\‘(o(CA\A‘re- Ac‘d odl A, g“udtr\“' ( Cv\((!v\'\'Q*( e
s e A_ G tudent 7

SXLAL“‘” ts fécove

I‘-vcl, *L-'\V Q‘}L«cj!vx f‘ 1)

// /”\ry pvo’(t-/'“-"ﬁ Y po‘,‘}@ﬁ "

.y . &
Y oin o (r(‘;,v«\* oo" Lo 1w (=

//, Numlbev, T 5 alee

Fowp s oft 00 Pte toa ChidentNode

-‘L < (L“”"’\; P)"r - N\L> OR {CU'rCV\*G*‘(
shuden Fdpta, soc. sec num)) rlaw

"l wrl

"'C’w\‘) L= e ( Shudent _ Noe‘&j

£ Mo

Pn’,f?(" ;()\k, \hLGC“ &

)|V\£rd lict  actovd:

i :
bl (‘{ ('Ag'l (cux(rlvx'L P“ )’

LKV‘l D gw"l—\

write a module that will allow
the database. Use your structure

ake in the structure and a
dent according to social
of strings is allowed.

avd M \,3\“ p\A(L.

N A Sec ~SEC-huw, > £

Nl/’}

+emgf\‘aau\ = Pod x\rs_ chudent Ridakn 1R W dats
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[p3]
40.0 points

Georgia Tech now needs a list of students that correspond to a particular
grade level. It is your job to write a module that will take in a
current student list and a grade level and will return a new list with
all those students who are in that grade level. The new list should be
sorted by name, alphabetical. Once again you can compare strings using
boolean operators.

Ciiaent - Node,

2 - = boa
roceduwve C’”‘A'- ~ Lewel L L-"’f ( O‘A?‘\r : @D“\jet bl B35 £t ; 3
? V".'«)?‘\'r ve bel"rf‘ [ n /wl' (\D'\f 4’04\ g“‘é‘t“¥" N "él_ ) Jo/."c+‘_ ?/acIL Rk ol kl“"“
// Praats L ;l‘uo'ew !'5 AN a gacL"pff(‘ 7"“é e
%o G2 )y (=g OB A Aleode

(&\c\pkr 2> N/L\) Hop

: - 5 )
sl (D‘Acy*"r".c\‘-“c. gmée-\ev&\ = "”Qci— w a4 %iw

\

Add ,'91 - Nowt (el '
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[p4]
15.0 points

Given the following module (for a linked list of numbers):

procedure Print_It(head isoftype in ptr toa ListNode)
if (head <> NIL) then
if (head”.next <> NIL) then
Print_It (head”.next”.next)

if (head”.data mod 2 =1) then
print (head”.next”.data)

else
print (head”.data)
endif
endif
endif
endprocedure

_.P

head -> 12 Y I W [ S 1 -> 8 -> 11 -> 17 -> 22 -> 6 -> 19 ->nil
A » %
What is the output of Prlnt It when applied to the above llnked

IisE?

draw. a picture of the list and use arrows to keep track of

(Hint:
where head is currently pointing)

A
- 1@ -
g-%

=



csl1501 Quiz 5 fall 1998 (Wednesday)
NAME : Levi D, Gmitl ervom : ate8TK TA: Trwin

Please be sure to £fill in the above information correctly. Any error will
lead to a 5 point penalty.

Note: Answers which are ambiguous and/or illegible in the judgment of the
grader will be penalized. For partial credit, show the details of
your work. Comments are not required on quizzes. However, comments
might allow your TA to understand your code better, _possibly_
resulting in partial credit.

The use of the word module is comprehensive and can be interpreted
as '‘module or group of modules’. Don’t feel restricted to a single
procedure or function if the problem asks you to write a module.

[pl]
10.0 points

Find and correct any errors in the following module:

*** You may assume that all type declarations, %
*** and comments are correct. K

TreeNode definesa record

Data isoftype String

LeftChild isoftype ptr toa TreeNode

RightChild isoftype ptr toa TreeNode
endrecord
wre b cetvns g Boolean,
BST_Search ( root isoftype in ptr toa TreeNode,

element isoftype in String )
//Purpose: Returns TRUE if the element is found in the given BST, else
returns FALSE

//NOTE: Strings can be compared like numbers, "alpha" < "zeta"

& (roor <3 NIL)  then

if (element = root”~.Data) then
BST_Search returns TRUE -
elseif (element > root”.Data) then leven
BST_Search returns BST_Search ( root”.RightChild!)
else -
BST_Search returns BST_Search ( root”.LeftChild, element )
endif /
endproaadure
ewd = t
wra
elae S
AL
gg'rfé(:-r( h r("luv’ﬂj Fn sE
e €

evd funetion /) BET-Seave
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[p2]
30.0 points

Given the following code:

Tree definesa record
Data isoftype num
LeftChild isoftype ptr toa Tree
RightChild isoftype ptr toa Tree
endrecord

procedure Print_Numbers ( root isoftype in ptr toa TreeNode )

LIMIT is 10 CeneV
if ( root <> NIL ) then )
if ( root”~.Data > LIMIT ) then
print( root”.Data )
Print_Numbers ( root”.LeftChild )
endif
Print_Numbers ( root”~.RightChild )
endif
endprocedure

AP

f
S A

rs( TreeHead ) for the following
a stack trace of the procedure.

//—/

g

K- \/ e
oy ;@\ s 5 ©

/@ @

O/ AR 24
Gﬁ \2) e
= TP | 77
YA Na1 N\ @

/ ’ | y

What would be the output of PrintNumbe
tree? It is highly advisable to draw

TreeHead

7
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[p3]

30.0 points
ch registered students have not

They need you to write a module
h tree and will print the
d next quarter’s fees.

The Bursar's Office wants to find out whi
paid next cquarter’'s matriculation fees.

which will take in a pointer to a binary searc
name and id number of all students who have not pai

They have given you the following data types to work with.

TreeNode definesa record
Data isoftype Student_R
Leftchild isoftype Ptr
RightChild isoftype ptr

endrecord

ec
toa TreeNode
toa TreeNode

student_Rec definesa record
Name isoftype Sstring
ID isoftype Num
paid isoftype Boolean
Address isoftype String

endrecord
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[p4]
30.0 points

Write a module that will return a 20 element array of numbers. Your

module should fill the array with the first 20 even numbers (starting
with 2). Be sure to declare all necessary data structures.

Use iteration to solve this problem.

‘p"“"a—""lx\ F' ”ﬂ(lay 16"““’154 Afrm’ C )
//P”'?"QC R yetarn an af ray &ed with Ho p;‘rg\‘ 29
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csl501 Quiz 6 fall 1998 (Wednesday)

— W ernuM : gtelBTk TA: _Lvwin

Please be sure to fill in the above information correctly. Any error will
lead to a 5 point penalty.

Note: Answers which are ambiguous and/or illegible in the judgment of the
grader will be penalized. For partial credit, show the details of
your work. Comments are not required on quizzes. However, comments
might allow your TA to understand your code better, _possibly_
resulting in partial credit.

The use of the word module is comprehensive and can be interpreted
as ‘module or group of modules’. Don’t feel restricted to a single
procedure or function if the problem asks you to write a module.

[p1] B Ml
10.0 points ez g L))

Declare a 10x40 array that will hold numbers.

Rewmnx s go
L MAY -« o

C Nu,) Afrp;,] {-/fflh‘(“_: GYV4\7 Ll W QDWMAY] oL Col Affe.\]

(Y [
A ,ﬂ‘7 f'/t‘/-h/',q dw“‘] L I (DLMHXJ "‘C NVM

[p2]

25.0 points

Write a module that, when passed a 2D array ofJ q?b? §w(oﬁhthe type you
declared in pl), will return the sum of all the indices in the array.
You may assume that the array is already filled.
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[p3]

30.0 points

You are going to write a class that models a credit card.
must have the following functionality:

Make a Purchase: increases the balance owed on the card
by the amount specified by the user. The card starts
with a balance of zero dollars.

Your class

Make a Payment: decreases the balance owed on the card
by the amount specified by the user.

Get Card Balance: returns the balance owed on the card
to the calling module.

returns the amount of credit

- Get Available Balance:
The credit limit

still available to the card holder.
is 500 dollars.

You do not need to worry about going over the limit or
calculating interest.
For p3, you need to write the public section of this class.
**YOU MUST INCLUDE ALL PURPOSE, PRE, AND POST CONDITIONS IN THE PUBLIC
SECTION* *
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[p4d]
35.0 points

For p4, write the protected section for the class described in p3.

You do not need to rewrite the comments from the public section.
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csl1l501 Quiz 7 fall 1998 (Wednesday)

NAME : Z—ﬁv; D s Y [‘v\ GTNUM : '&c\’27 K TA: tfx.dv'ﬂ

Please be sure to fill in the above information correctly. Any error will
lead to a 5 point penalty.

Note: Answers which are ambiguous and/or illegible in the judgment of the
grader will be penalized. For partial credit, show the details of
your work. Comments are not required on quizzes. However, comments
might- allow your TA to understand your code better, _possibly_
resulting in partial credit.

The use of the word module is comprehensive and can be interpreted
as ‘module or group of modules’. Don’t feel restricted to a single
procedure or function if the problem asks you to write a module.

You are going to be designing and implementing a class for
a linked list that can hold any type of data. It will have the following
functionality:

AddToEnd: Adds datatype to the end of the linked list.

ReturnFront: Returns the data that is located in the first node
of the linked list. The node will not be deleted after
the data is returned.

The following code is the given code for the public section of
thigclass:

Class LinkedList (DataType isoftype Type)

public
procedure AddToEnd(NewData isoftype in DataType)
//purpose: will add the passed data to the end of the list
//pre: head must be initialized
//post: the passed data is added to the end of the list

function ReturnFront returnsa DataType()

//purpose: will return the data at the front of the list
//pre: the list contains data

//post: the data returned is the data at the front of the list

procedure Initialize ()

//purpose: initializes global variables
//pre: none

//post: none



. Lo T S
[pl]

30.0 points

Write the protected section for the class described above.

Be sure to
include any variables, types, hel

per modules and initializations needed.

**YOU DO NOT NEED TO RECOPY THE COMMENTS IN THE PROTECTED SECTION**
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[p2]
30.0 points

Now, write an algorithm that will use the class you created. It will be
implementing a linked list of numbers. The algorithm will prompt the user

with a menu:

1) Add item to the end of the linked list object.
2) Return item from the front of the linked list and print to user.

3) Quit

After an option is chosen and the task accomplished, this menu should be
redisplayed until the Quit option is chosen.
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[p3] oy e, i B

40.0 points

For each of the following situations, give the Big-O and an explanation.
ANSWERS WITHOUT EXPLANATIONS WILL RECIEVE NO CREDIT.

Note: For cquestions that refer to an ordered data structure, assume it is
in ASCENDING order. — T 'm 555w ng ot YL*,j ave ovdeced by Ha velee vt

o ve— \uok.v‘ 2 v
a. Finding the smallest value in an ordered linked list with Q nodes.

0D - becauvse A swmalleer  welue  wilW we o Hae Earshr wede,

b. Finding a value in an ordered array of size L.

O(‘OS L‘) - B‘(""‘\L \you can teef d”"“""'j ~F u-—‘/'/ eu /‘u-.,_-/ “g
value

c. Finding the largest value in a full and balanced binary tree of W nodes.

o (W) -

be camse ypm hawve /" seaveln q// nodes svee ,'L

S5 el a BST

4. Find the Big-0 of the following segment of code. You may assume that
both A and B are positive integers.

@) <4>' b dgkes A1 s

i, j isoftype num

i <- A
j ) B ’0 Yuh
“/] loop
exitif (i < 1)
loop
exitif (j > B)
MyArray [i,3] <- i*3J
i <=3+ 1&e— 1 r..«‘\, o bes  eme. Fowa— ,_(N,. b becevene
fn33°‘ip- 1 gette J. g eme & sarks shvbs as B

endloop




CS 1501 - Fall 1998 f;"
eiles 2
Homework 1 70

126.0 Points

Due: Friday, October 2, 1998 - 9:00 A.M.
TURN IN THIS ASSIGNMENT ELECTRONICALLY USING TURNIN

BE SURE TO DOCUMENT ANY REQUIRED ESP INFORMATION (as noted for each
problem)

-

FOLLOW THE CORRECT FORMAT WHEN SUBMITTING ALL HOMEWORKS

[p1l]
16.0 points

List the four atomic data types, and give an example of a value each
could hold.

[p2]
10.0 points

What is a constant? What is a variable? Describe when each should be
used.

[p3]
20.0 points
REDOABLE ESP

For each of the following, provide a coqple;e variaple or constant
declaration as appropriate. ! ;

a) The amount of money in your chgcking accoupt

b) Your birthday

c) A letter grade for a class

d) Someone's social security number, inclnqing the dashes
i.e 123-45-6789 .

e) Whether or not someone in college

[p4]
20.0 points
REDOABLE ESP

Write an algorithm to do the following:

1) Prompt the user for two numbers

2) Read in two numbers

3) Ask the user if they want the numbers averaged

4) Read ip the user's choice

5) If the uger wants them averaged, print the average



6) Otherwise, print the sum

[p5]
20.0 points

Briefly describe the following:

a) Formal parameters
b) Actual parameters
¢) In parameters
d) Out parameters
e) In/Out parameters

[p6]
25.0 points
REDOABLE ESP

Write the headers for the following modules:
(DO NOT WRITE THE MODULES THEMSELVES!)

a) A module that takes in two numbers and returns their average.
b) A module that takes in two numbers and prints their average.
c) A module that takes in three numbers, and returns both
their average and their sum.
d) A module that is passed two numbers, divides both numbers in
half, and returns these two values.
e) A module that prompts the user to enter three numbers and
returns their sum.

[p7]
15.0 points
REDOABLE ESP

Some pirates are worried that the seas may be too rough for them to
sail today. They have decided that if the winds are greater than
50 MPH, then they will not sail. Write a module that takes in the

current wind speed and returns whether or not the pirates may safely
sail.

Hi.
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# Name Levi Smith ~ #
# GTNum gtel87k m, #
# Sections : IWl5a,Ald L\l #
# TA Name : Irwin Dolobowsky ﬂ ¢ #
# Assignment : hwl #
# Size : 2939 bytes #
# Submitted : 00:25:20(Fri)10-02-98 #
# Original File : /fuse3/41/gtel87k/ldsmithl.txt #
# Last Modified : 00:24:57(Fri)10-02-98 #
L s

(p1)
Numbers, Characters, Booleans, and Pointers

Number: 42

Character: ‘c’

Boolean: TRUE

Pointer: Can hold the value of any of the other data types

(p2]

Constant - A constant is a value that remains the same throughout an
algorithm.
- Constants make readability much easier and make some values

easier to remember (PI is easier to remember than 3.14159265359).

They should be used for a value that will not change in the
algorithm.

Variable - A variable contains a value that can change throughout an
algorithm.

Variables are used for values that are read into the program or
values that are dependent on the output of an operation.

(p3] 15 20:3 2

checking_account isoftype Num % = “
my_birthday isoftype mmann\ ~ia
class_grade isoftype Char

soc_sec isoftype String

in_college isoftype Boolean

[p4] 30 15 10 5
algorithm TwoNumbers
//Purpose: to prompt the user for two numbers then

//either average or add the two numbers depending
//on user input

Page 1

hw1.tograde

“ //Variable Declarations
value_one isoftype Num
value_two isoftype Num
answer isoftype Num
user_choice isoftype Char
sum_or_avg isoftype String

//Begin Prompting User

print ("Enter first number:")
read (value_one)

print ("Enter second number:*)
read (value_two)

//Ask the user what shall be done with the
//values then compute
print ("Shall I average the two numbers?? Y/N")
read (user_choice)
if (user_choice = ‘Y') then
answer <- (value_one + value_two) / 2
sum_or_avg <- "Average"
else
answer <- value_one + value_two
sum_or_avg <- *Sum"
endif

| print (*The ", sum_or_avg, " of the two numbers is ", answer)

endalgorithm //TwoNumbers

Eﬂ
::w__ 20 15 3 2

function Average returnsa Num (value_one isoftype in Num, value_two isoftype
in| Num)

TNTG@&CN@ Print_Average (value_one isoftype in Num, value_two isoftype in

Nuin)

procedure Avg_and_Sum (num_avg isoftype out Num, num_sum isoftype out Num,
nym_one isoftype in Num, num_two isoftype in Num, num_three isoftype in Num)

|
| procedure Divide by Two (num_one isoftype in Num, num_two isoftype in Num,

T‘_ 1f_one isoftype out Num, half_two isoftype out Num)
7 rocedure Sum_of_Three (num_one isoftype in Num, num_two isoftype in Num,

_ _three isoftype in Num, num_sum isoftype out Num)

|
(p71 20 10 7 3

Page 2




hw1.tograde
,

function Safe_to_Sail returnsa Boolean (wind_speed isoftype Num)
SAFESPEED is 50 [ This page intentionally left non-blank
if (wind_speed < SAFESPEED) then
Safe_to_Sail returns TRUE
else
safe_to_Sail returns FALSE
endif
endfunction //Safe_to_Sail

Page 3
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# Name : Levi Smith #
# GTNum - gte187k #
# Sections  :IWI15a,A14 #
# TAName  :Irwin Dolobowsky #
# Assignment : hwlr #
# Size : 351 bytes =
# Submitted  : 03:29:51(Fri)10-09-98 #
# Original File : /fuse3/41/gte187k/Idsmitr] txt #
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B R

(p1]

[p2]

[p3]151032

checking_account isoftype Num =
MY BIRTHDAY is

class_grade isofiype €. &
in_ctﬁlege isoftype Boolean

[p4]

[p3]

[p6]

[p7]




Eofl Homw
CS 1501 - Fall 1998
Homework 2
135.0 Points
Due: Friday, October 9, 1998 - 9:00am
TURN IN THIS ASSIGNMENT ELECTRONICALLY USING TURNIN

BE SURE TO DOCUMENT ANY REQUIRED ESP INFORMATION (as noted for each
problem)

FOLLOW THE CORRECT FORMAT WHEN SUBMITTING ALL HOMEWORKS

[p1]
20.0 points

In your own words, briefly describe the following:

a) Formal parameters
b) Actual parameters
c) In parameters
d) Out parameters
e) In/Out parameters

[p2]

20.0 points

Give the output of the following algorithm:
procedure Confusion(h? SPisoftype in char

ESW, ﬂ”isoftype in/out char
C K isoftype out char)

¢
B <- iLg
K? - Wt
PR <- 8°
. B € A
Print (&, B, %, R ¥ FRS =N
= A = X
oo ko
x - 1 '
< |X R
endprocedure

function Vague returnsa char (A isoftype in char)

if (A = '|') then
Vague returns '\'
else
Vague returns '/'
endif



endfunction r___._——————~——-‘-'

algorithm Trace X ®x O K 7

A, B, C, D, E isoftype char - = X =%
X

A<~ "X ~ I %
B <- 'X' A4 R NR
G &= Q!
Pl &= X!
E <- 'X¢
Print (A, B, C, D, E) L

Confusion(B, D, E, A, ¢) X ¥ |
Print (A, B, C, D, E)

B <- Vague (D)

D <- Vague(C)

C <-A

Print (A, B, C, D, E)

endalgorithm

[p3]
25.0 points
REDOABLE ESP

Write the headers for the following modules:
(DO NOT WRITE THE MODULES THEMSELVES!)

a) A module that takes in two numbers and returns their average.
b) A module that takes in two numbers and prints their average.
c) A module that takes in three numbers, and returns both
their average and their sum.
d) A module that is passed two numbers, divides both numbers in
half, and returns these two values.
e) A module that prompts the user to enter three numbers and
returns their sum.

[p4]
10.0 points
REDOABLE ESP

Write a module that prompts the user to enter three grades,
and returns the average.

[p5]
15.0 points
REDOABLE ESP

Write a module that is passed a lab average, a test average, and a final
exam grade, and returns the overall average. The three grades have
the following weights:

Labs are 20% of the overall average

Tests are 30% of the overall average

The final exam is 50% of the overall average



[p6]
15.0 points
REDOABLE ESP

Write a module that is passed an overall grade and returns the
corresponding letter grade. Assume 90% for an A, 80% for a B,
and so on.

[p7]
15.0 points
REDOABLE ESP

Write an algorithm to calculate and print out a student's letter grade.
The student has a total of seven grades: three lab grades, three test
grades, and a final exam grade. Be sure to prompt the user for any
necessary values, and to use good modularity.

[p8]
15.0 points
REDOABLE ESP

Write a recursive module called Falling that is passed a number. This
module will then print out all the numbers between the one passed in
and zero, inclusively and in reverse order. For example,

Falling(3) would print out:

o NW
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# Name Levi Smith #
# GTNum : gtelB7k #
# Sections Iwl5a,Al4 #
# TA Name Irwin Dolobowsky #
# Assignment : hw2 #
# Size 5109 bytes #
# Submitted 03:25:02(Fri)10-09-98 #
# Original File /fuse3/41/gtel87k/ldsmith2.txt #
# Last Modified : 03:23:56(Fri)10-09-98 #
e R R Rl

[p1]

a) A formal parameter is the name that is given to a variable once
it enters a module.

b) An actual parameter is the name of a variable that is used in the
main algorithm

c) An In parameter lets the data from a variable in an algorithm enter a
module. Any change to the variable in the module will not be sent back
to the main algorithm.

d) An out parameter only allows changes to a variable in a procedure to be
sent back to the main algorithm. Values for variables of this type cannot
be read form the main algorithm.

e) An In/Out parameter lets values for a variable to be read from the main

algorithm to a module, and they also can be sent back to the main algorithm
from a procedure.

(p2]

o X

St
|
X

B
~»
]
PO X

(p3]1 5 10 10 3

function Average returnsa Num (value_one, value_two isoftype in Num)
//This function returns the average of two numbers

procedure Print_Average (value_one, value_two isoftype in Num)
//This procedure prints the average of two numbers

procedure Avg_and_Sum (num_one, num_two, num_three isoftype in Num,

num_avg, num_sum isoftype out Num)
//This procedure sends out the average and sum of three numbers

Page 1

hw2.tograde

h
v
v
rﬂonm&:nm Divide_by_Two (num_one, num_two isoftype »:r Num, hetf—ene,
hadf_twe—iseftypeouttiam) =
W\\.-.rww procedure takes in two numbers then passes out both numbers
//divided by two

procedure Sum_of_Three ( -

num_sum isoftype out Num)
//This procedure prompts the user for three numbers and then passes
//out the sum of these three numbers

—h

| pa) 510 5 3

procedure Grade_Average (testmor—iab—isefiyp
out Num)

//Purpose: to read in three grades and return their average

//Note: the ’'test_or_average' variable is needed for [p7]

//Local Variables: The three grades
grade_one, grade_two, grade_three isoftype Num
NUMBER_OF_GRADES is 3

print ("Enter the first *, test_or_lab, " grade.")
read (grade_one)

print ("Enter the second ", test_or_lab, " grade.")
read (grade_two)

print ("Enter the third *, test_or_lab, " grade.")
read (grade_three)

end procedure //Grade_Average

(p51 5 15 7 2

//Purpose:

/ /average
//The weighting of each average
WEIGHTLAB is 0.2

WEIGHTTEST is 0.3
WEIGHTEXAM is 0.5

| (exam * WEIGHTEXAM)
| endfunction //Overall_Avg

[p6) 5 15 7 5

function Letter_Grade returnsa Char (number_grade isoftype in Num)
//Purpose:

Page 2

=dian

+-STYINY, grade_avg isoftype

grade_avg <- (grade_one + grade_two + grade_three) / NUMBER_OF_GRADES

function Overall_ Avg returnsa Num (avg_lab, avg_test, exam isoftype in Num)
takes in three averages, weights them, and returns an overall

Overall_Avg returns (avg_lab * WEIGHTLAB) + (avg_test * WEIGHTTEST) +

takes in a number grade and returns the equivalent letter grade
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//Lowest possible value for each grade Fﬂw:n ("Enter the final exam grade")

A_LOW is 90 read (exam)
B_LOW is 80
C_LOW is 70 final_num <- Overall_Avg (avg_lab, avg_test, exam)
D_LOW is 60 final_char <- Letter_Grade (final_num)
result isoftype Char //temporarily holds letter grade print ("The final grade for this class is a(n)", final_char)
if (number_grade >= A_LOW) then |end algorithm //Get_Grade
result <- ‘A’
elseif (. Grad A—LOW-ANP number_grade >= B_LOW) then

result <- ‘B’ [p8] 10 5 5 2

elseif (number—grade < B—HOW-AND number grade >= C_LOW) then

result <- ‘C’ procedure Falling returnsa Num (number isoftype in Num)

elseif (humber grade———Ee—LOW-AND/ number_grade >= D_LOW) then //Purpose: Prints out numbers descending from a passed in number to 0
result <- ‘D’
else (number_grade < D_LOW) then if (number = 0) then
print (number)

result <- ‘F’

endif else

| print (number)
Letter_Grade returns result ” Falling (number - 1)
| endif

endfunction //Letter_Grade endprocedure //Falling
[(p7]1 5 15 10 5
algorithm Get_Grade

//Purpose: to calculate and print a letter grade from three lab grades,
//three test grades, and a final exam grade

//Variables:
//grade_avg is used to hold the result of Grade_Average procedure
//avg_test and avg_lab hold the averages of the three grades from
/ /Grade_Average
//exam is the final exam grade
//final_num is used to hold the final numerical grade so it can be passed
//to function Letter_Grade
//final_char is used to hold the final letter grade so it can be printed
//test_or_lab is used in Grade_Average’s prompts

grade_avg, avg_test, avg_lab, exam, final_num isoftype Num
final_char isoftype Char
test_or_lab isoftype String

//Find out what the test average is

//The next line is used by the procedure’s prompt so the user will know
//wether a test or lab grade is being entered (see p4)

test_or_lab <- “"test* -+
—OT_. +.
Grade_Average Anmwnlon|pwv\ wﬂmfﬂlmf.m. |
=

best—avy <- grade—avg~

//Find out what the lab average is
test_or_lab <- "lab" W
Grade_Average (test_or_lab, grage_avg)

ab_avg -<-—grade_avg

Page 3 Page 4
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L R R e as s

# Name : Levi Smith # [ This page intentionally left non-blank ]
# GTNum : gtelB7k #

# Sections : IWl5a,Al4d #

# TA Name : Irwin Dolobowsky #

# Assignment : hw2r #

# size 963 bytes #

# Submitted 02:32:22(Fri)10-16-98 ¥

# Original File /fuse3/41/gtelB7k/1dshw02r. txt #

# Last Modified : 02:31:46(Fri)10-16-98 ¥

LR e e ss |
(p1]

[p2]

[p3) 53 21

function Average returnsa Num (value_one, value_two isoftype in Num)
//This function returns the average of two numbers |

procedure Print_Average (value_one, value_two isoftype in Num)
//This procedure prints the average of two numbers

procedure Avg_and_Sum (num_one, num_two, num_three isoftype in Num,
num_avg, num_sum isoftype out Num)

//This procedure sends out the average and sum of three numbers

//The Redoable problems start here

procedure Divide_by_Two (num_one, num_two isoftype in/out Num)

//This procedure takes in two numbers then passes out both numbers

//divided by two

procedure Sum_of_Three (num_sum isoftype out Num)

//This procedure prompts the user for three numbers and then passes

//out the sum of these three numbers

[p4)

[p5]

(pé]

(p7]

(p8)

Page 1
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# Name : Levi Smith #
# GTNum : gtel87k #
# Sections : IWlSa,Al4 #
# TA Name : Irwin Dolobowsky #
# Assignment : hw3 #
# Size : 4332 bytes #
# Submitted : 02:22:28(Fri)10-16-98 #
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# Last Modified 02:21:32(Fri)10-16-98 #
LR R i i

[pL]:5 ;2273

Intrepid_Code definesa record
encoded_message isoftype String
numeric_key isoftype Num
this_month isoftype Num
this_day isoftype Num
this_year isoftype Num

endrecord //Intrepid_Code

[p2] 20 55 2

function Decoding_Key returnsa Boolean (key isoftype in Num, New_Code
isoftype in Intrepid_Code)

//Purpose: After a sample key and a record is passed into the function, the

//function returns wether the two keys are the same or not.

if (key = New_Code.numeric_key) then
Decoding_Key returns TRUE
else
Decoding_Key returns FALSE
endif
endfunction //Decoding_Key

(p3]

A pointer only holds the address of another data cell.

(p4) 1558 2

PirateRec definesa record
pirate_name isoftype String
date_joined isoftype Date
pirate_rank isoftype String
segment_num isoftype Num
pirate_dead isoftype Boolean

endrecord //PirateRec

Page 1
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Date definesa record
month isoftype Num
day isoftype Num
year isoftype Num

endrecord //Date

(pS) 7 3 2 2

PirateNode definesa record

data isoftype PirateRec

next isoftype Ptr toa PirateNode
endrecord //PirateNode

nodepointer isoftype Ptr toa PirateNode
nodepointer <- NIL

[(p6] 20 3 13 3

procedure PrintPirates (pirate_data isoftype in PirateRec)
//Purpose: To take in the PirateRec record and print all of the data which
//is contained within it.

print ("This pirate’s name is ", pirate_data.pirate_name)

o— , //slashes are used to separate the date entries. A sample output would

a/ //be: This pirate joined on 3 / 20 / 79 R !
rint ("This pirate joined on ", pirate_data.date_joined.month, " / *, \\o

AW mwmmmmlmwhhnanm|%0mdmu,nm<. “ / ", pirate_data.date_joined.year)

print ("This pirate’s rank is ", pirate_data.pirate_rank)

print (*This pirate’s tatooed map number is *, pirate_data.segment_num)

print (*This pirate is dead. pirate_data.pirate_dead)

l\wxvs.

endprocedure //Print Pirates

[(p7] 20 8 8 3

procedure Add_A_Pirate (pirate_data isoftype in PirateRec, nodepointer
isoftype in/out Ptr toa PirateRec)

//Purpose: this procedure is passed in a PirateRec and a pointer to the

//head of the list, and with that data it will successfully put the PirateRec

//data in the correct spot in the list.

temp isoftype Pointer toa PirateRec

if ((nodepointer = NIL) OR (nodepointer”.data.segment_num > pirate_data.
segment_num)) then

Page 2 N



temp <- new(PirateRec)
temp”.data <- pirate_data
temp” .next <- nodepointer
nodepointer <- temp

else

dd_A_Pirate (pirate_data, nodepointer”.next)
endif -
endprocedure //Add_A_Pirate

[p8] 20 7 53

procedure Remove_A_Pirate (dead pirate_name isoftype in String,
nodepointer isoftype in/out Ptr toa PirateRec)

//Purpose: This procedure is passed in a dead pirate name and a pointer

//to the head of this list, so it sorts through all of the names and

//removes the dead pirate.

if (NOT (nodepointer = NIL))
if (nodepointer”.data.pirate_name = dead_pirate_name) then
nodepointer <- nodepointer”.next
else
Remove_A_Pirate (dead_pirate_name, nodepointer”.next)
endif
endif
endprocedure //Remove_A_Pirate

(p9] 25 40 20 10

procedure Two_Pirate_Lists (oldnodepointer isoftype in/out Ptr toa PirateRec,
newnodepointer isoftype in/out Ptr toa PirateRec)—

//Purpose: To put all of the dead pirate data in the list with the new

//pointer, and to remove all of the dead pirates from the old list.

//I'm trying to make the pointer follow down the list until it finds a
//dead pirate. When it finds a dead pirate, it sends it to the new
//1ist (hopefully)

if ((oldnodepointer = ZHO.BN (oldnodepointer”.data.pirate_dead =
TRUE)) then

newnodepointer <- new(PirateRec)
newnodepointer”.data <- oldpointer”.data § ct4
oldpointer <- oldpointer”.next IFQ
else

Two_Pirate_Lists (oldnodepointer”.next, newnodepointer)
endif

endprocedure //Two_Pirate Lists
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aa:f;»aacnasa:cn‘f;:ta..at*aa...:ﬁa‘tew.;_.af;*ua.;wta:* procedure Two_Pirate_Lists (oldnodepointer isoftype in/out Ptr toa PirateRec,

# Name : Levi Smith # | newnodepointer isoftype in/out Ptr toa PirateRec)

# GTNum : gtel87k # //Purpose: To put all of the dead pirate data in the list with the new

# Sections : IWl5a,Al4 # //pointer, and to remove all of the dead pirates from the old list.

# TA Name : Irwin Dolobowsky #

# Assignment : hw3r # //The procedures, Add_A_Pirate and Remove_A_Pirate, are from [p7] and
# Size : 1975 bytes # //[p8] on HW3, respectively

# Submitted : 02:55:14(Fri)10-23-98 13 _

# Original File : \mcmmw::mnm;qwanmrtcuﬁ.nxn # if (oldnodepointer <> NIL) then

# Last Modified : 02:54:54(Fri)10-23-98 it wmAngoamvomznmN>.mmnm.UwHwnmlnmwa =TRUE) then
a:aacsta:*-aaa:uaa22;&a.:I-tua:*aaa&etnaaa:;&:*»:a: Add_A_Pirate (oldnodepointer”.data, newnodepointer)

| Remove_A_Pirate AOH%cavamaﬂmN>.mmﬂm.:wsm. oldnodepointer)

(852 3} , Two_Pirate_Lists ﬂ.nywmﬁonmvni:nmg.n\ newnodepointer)

(p?] “hee Two_Pirate_Lists (oldnodepointer”.next, newnodepointer)
1 endif

(py) | endprocedure //Two_Pirate_Lists

(pp1

[p6] 20 3 13 3 ‘

procedure PrintPirates (pirate_data isoftype in PirateRec) |
//Purpose: To take in the PirateRec record and print all of the data which |
//is contained within it.

print ("This pirate’s name is *, pirate_data.pirate_name)

PrintDate (pirate_data)

print ("This pirate’s rank is Yo ﬂwn»nmlamnm.bwﬂmnmlnwaf

print ("This pirate’s tatooed map number is LM U»Hmnmlmmnm.mmusms.nl:g. ‘
print ("This pirate is dead. ", pirate_data.pirate_dead)

endprocedure //Print Pirates
procedure PrintDate (pirate_data isoftype in PirateRec) |
//Purpose: print the date in the PirateRec; added this procedure to make it

//more modular

//Slashes are used to separate the date entries. A sample output would
//be: This pirate joined on 3 / 20 / 79

print (“This pirate joined on *, vmnmnmlnmnw.anmluom.:ma.ao:n? LY _

E..Hwnmlnwnm.nmnmlu.ow:ma.awu? * o Dy pirate_data.date_joined.year) |
endprocedure //PrintDate

" |

(p8] |

[P9] 25 40 20 10
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CS 1501 - Fall 1998
Homework 4

160.0 Points

Due: Friday, October 23, 1998 - 9:00am
TURN IN THIS ASSIGNMENT ELECTRONICALLY USING TURNIN

BE SURE TO DOCUMENT ANY REQUIRED ESP INFORMATION (as noted for each
problem)

FOLLOW THE CORRECT FORMAT WHEN SUBMITTING ALL HOMEWORKS

After their fierce sea battle, the pirates needed to hire many new crew
members. One new crew member, Inept Melvin, was placed in charge of the
linked list which stored the segments of the treasure map.
Unfortunately, Inept Melvin accidentally deleted the entire list (during
a fit of ineptitude). Thorough Bill takes over the project of
rebuilding the list.

(p1]
REDOABLE ESP
15.0 points

Thorough Bill decides that searching a linked list to find segments of
the map is toc inefficient. He decides to store the information in a
binary search tree instead. Declare a data structure called
PirateTreeNode that will be a binary search tree of PirateRecs (see
hw3). Be sure to declare any necessary data types.

[p2]
15.0 points
REDOABLE ESP

Write a module that will add a new (and already filled) PirateRec to the
binary search tree structure you declared in pl. The tree should be sorted
by map ID number.

[p3]
REDOABLE ESP
20.0 points

Thorough Bill needs to be able to print information about the pirates.
Write a module that will be passed a pointer to your binary search tree,
and will print out the name of every pirate in the tree. Be sure to use
good modularity, and you may re-use code from other homeworks.

[pd]
REDOABLE ESP
20.0 points

Write a module that will be passed a pointer to your binary search tree,
and map ID. The module should search through the tree and print out all
information for any node with the same map ID. If a map with the given ID
number is not in the tree, your module should print an error message. Be
sure to use good modularity.

Auw,

D, it

yrde”



REDOABLE ESP
20.0 points
Delete Swdlesh Nede
Inept Melvin accidentally included a erronecus map segment in the tree. Ll
However, it turns out that this map segment has the lowest ID number.
Write a module that will delete the node with the smallest map ID number
from a binary search tree of PirateRecs.

(p6] \
REDOABLE ESP et
30.0 points

Unfortunately, Thoughtless Earl wrote a few modules that require that
the PirateRecs be stored as a linked list. Write a module that is
passed a pointer to a binary seach tree of PirateRecs (sorted by map ID
number), and returns a pointer to a linked list of PirateRecs sorted in
ascending order. You may re-use your linked list from homework 3.

‘
wee! P"*tj‘

—Di
p7] o |
30.0 points

Given the following tree:

What would be the output of the following:

w, 70, $9,
A) Pre-order traversal %/ Bl 4; 0
B) Inorder traversal o ® 19, ¥
C) Post-order traversal 7°, qol §o, )_o’ 30, 40,40 20, s

30, ©o0, %o, a0
30,%01‘0".“0

(p8)
REDOABLE ESP
10.0 points

Declare an array that holds exactly 30 numbers.

ARRAY mAay « 3°
ARRAY MmN o 0

wAd M) od Nae®
M.1_P~¢ru~1 dekvesa nevey T ARRAY M, A®
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# Name : Levi Smith # /
# GTNum : gtel87k # )
# Sections : IWlSa,Ald #
# TA Name : Irwin Dolobowsky #
# Assignment : hwd #
# Size : 5688 bytes #
# Submitted : 02:54:13(Fri)10-23-98 #
# Original File : /fuse3/41/gtelB87k/ldshw04.txt #
# Last Modified : 02:53:44(Fri)10-23-98 #
L R i)

[pl) 1555 2

PirateTreeNode definesa record
data isoftype PirateRec
left_child isoftype Ptr toa PirateTreeNode
right_child isoftype Ptr toa PirateTreeNode
endrecord //PirateTreeNode

//0ther necessary data types
PirateRec definesa record
pirate_name isoftype String
date_joined isoftype Date
pirate_rank isoftype String
pirate_id isoftype Num
pirate_dead isoftype Boolean
endrecord //PirateRec

Date definesa record
month isoftype Num
day isoftype Num
year isoftype Num

endrecord //Date

[(p2] 20 10 5 5

procedure Add_Node_to_BST (currentptr isoftype Ptr toa PirateTreeNode
PirateRec_to_Add isoftype in PirateRec)

//Purpose: this procedure will take in add a filled PirateRec and add

//it to the BST in the proper spot. The new data will only be added at a

//NIL pointer (as according to instruction.

if (currentptr = NIL) then

currentptr <- new(PirateRec)
currentptr”.data <- PirateRec”.data

Page 1
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currentptr”.left_child <- NIL
currentptr”.right_child <- NIL
elseif (currentptr®.data.pirate_id > v»nwnmwmnln0|>au.;$nw4nw~wﬂmlwuu

then

Add_Node_to_BST (currentptr”.left child, PirateRec_to_Add)
else

Add_Node_to_BST (currentptr”.right_child, PirateRec_to_Add)
endif

endprocedure //Add_Node_to_BST
[p3) 15 10'S 5

procedure FindPirateNames (currentptr isoftype in/out Ptr toa
PirateTreeNode)

//Purpose: this procedure will take in a pointer to the BST and will
//find all of the pirate names.

//The names will be printed with the helping procedure

//BTW: I will be finding (and then printing) the names ‘In Order’

if (currentptr <> NIL) then
FindPirateNames (currentptr”.left_child) .
PrintPirateName (currentptr) §
FindPirateNames (currentptr”.right_child)
endif
endprocedure //FindPirateNames

| procedure PrintPirateName (currentptr isoftype in Ptr toa PirateTreeNode)
| //Purpose: the procedure will print the pirate name that was found by the
| //procedure FindPirateNames.

print (currentptr”.data.pirate_name)
endprocedure //PrintPirateName

[p4] 20 15 10 10

procedure FindPirateID (currentptr isoftype in/out Ptr toa PirateTreeNode,
MapID isoftype in Num)

//Purpose: to find the record of the pirate who‘s ID has been passed in and
//print it with the helping procedure which was made in HW3

//Prints error message if not found

if (currentptr = NIL) then
print ("Error: PirateRec not found")
elseif (currentptr”.data.pirate_id = MapID) then
PrintPirates (currentptr”.data)
elseif (MapID < currentptr”.data.pirate_id) then
FindPiratelID (currentptr”.left_child, MapID)
else
FindPirateID (currentptr”.right_child, MapID)
endif
endprocedure //FindPiratelD
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//from HW3

procedure PrintPirates (pirate_data isoftype in PirateRec)

//Purpose: To take in the PirateRec record and print all of the data which
//is contained within it.

print ("This pirate’s name is “, pirate_data.pirate_name)

PrintDate (pirate_data)

print ("This pirate’s rank is ", pirate_data.pirate_rank)

print ("This pirate’s tatooed map number is *, pirate_data.segment_num)
print ("This pirate is dead. ", pirate_data.pirate_dead

endprocedure //Print Pirates

procedure PrintDate (pirate_data isoftype in PirateRec)
//Purpose: print the date in the PirateRec
//Slashes are used to separate the date entries. A sample output would
//be: This pirate joined on 3 / 20 / 79
print ("This pirate joined on *, pirate_data.date_joined.month, " / ",
pirate_data.date_joined.day, " / ", pirate_data.date_joined.year)
endprocedure //PrintDate

(p5) 1015 36

procedure DeletePirateTreeNode (currentptr isoftype in/out Ptr toa
PirateTreeNode)

//Purpose: this procedure goes through a BST, finds the Node with the

//lowest ID number, then deletes it

if (currentptr <> NIL) then
if (currentptr”.left_child = NIL) then
currentptr <- currentptr”.right_child
else
DeletePirateTreeNode (current”.left child)
endif
endif
endprocedure //DeletePirateTreeNode

[p6] 30 15 10 10

procedure MakeListFromTree (treeptr isoftype inygae€ Ptr toa

pirateTreeNode, listptr isoftype in/out Ptr toa PirateListNode)
//Purpose: to search through a BST and add all entries to a linked
//list (we are assuming that we are given a pointer to a linked list
//which is set to NIL)

if (treeptr”.data.pirate_id <> NIL) then
MakeListFromTree (treeptr”.left_child, listptr)
Add_A_Pirate (treeptr”.data, listptr)
MakeListFromTree (treeptr”.right_child, listptr)
endif
endprocedure //MakeListFromTree
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//from HW3
procedure Add_A_Pirate (pirate_data isoftype in PirateRec, nodepointer
isoftype in/out Ptr toa PirateRec)
//Purpose: this procedure is passed in a PirateRec and a pointer to the
//head of the list, and with that data it will successfully put the PirateRec
//data in the correct spot in the list.
temp isoftype Pointer toa PirateRec
if ((nodepointer = NIL) OR (nodepointer”.data.segment_num > pirate_data.
segment_num)) then
temp <- new(PirateRec)
temp”.data <- pirate_data
temp”.next <- nodepointer
nodepointer <- temp
else
Add_A_Pirate (pirate_data, nodepointer”.next)
endif
endprocedure //Add_A_Pirate

(p7]

A) 10, 20, 40, 70, 50, 30, 60, 80, 90
B) 40, 70, 20, 50, 10, 30, 80, 60, 90
c) 70, 40, 50, 20, 80, 90, 60, 30, 10
p81 1211

ARRAYMAX is 30
| ARRAYMIN is 1

My_Array definesa array [ARRAYMIN. .ARRAYMAX] of Num
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Cs 1501 - Fall 1998

Homework 5

145.0 Points

Due: Friday, October 30, 1998 - 9:00am
TURN IN THIS ASSIGNMENT ELECTRONICALLY USING TURNIN

BE SURE TO DOCUMENT ANY REQUIRED ESP INFORMATION (as noted for each
problem)

FOLLOW THE CORRECT FORMAT WHEN SUBMITTING ALL HOMEWORKS

[pl]
REDOABLE ESP
10.0 points

Declare the necessary data type to hold an array of 100 numbers.

[p2]
REDOABLE ESP
20.0 points

Write a module that fills and returns an array of the type declared in
problem 1. The array should be filled with the numbers from 100 down to
1. In other words, the first array slot should have 100, the second 99,
and so on until the last one is filled with 1.

[p3]
REDOABLE ESP
15.0 points

Write a module that takes in an array of the type from problem 1 and prints
out all the values in the array that are less than 50.

[p4]
REDOABLE ESP
10.0 points

Declare the necessary data type to hold a two dimensional array of strings.
The array will be used by a theatre to keep track of the customer name
associated with each seat. There are 70 rows, 50 seats per row. There

will be only one customer per seat.

For example, Row 1 Seat 1 would be reserved for Scott, and Row 70 Seat 50
would be reserved for Thoughtless Earl.

[pS]
REDOABLE ESP
20.0 points

Write a module that when passed a customer name and an array of theatre seats
as defined in problem 4, prints out that customer's seat. For example, if
passed "Scott", it will print out "Row 1, Seat 1".

You may assume that every name in the array is unique.

[p6]

20.0 points

Fivian #ha FAllAmin~e

1,9, 1, 433,56



What would be the output after one pass of the OUTER loop of Bubblesort?

[p7]
10.0 points

Briefly describe both Mergesort and Bubblesort.

[p8]
REDOABLE ESP
40.0 points

A television set has the following properties:

A) The volume can be set in a range from 0 to 50. 50 is the loudest,
and 0 indicates no sound. When the TV is first turned on, the volume is
set to 20.

B) The channels range from 3 to 99. If the TV is on channel 99 and the
channel is increased by 1, it wraps around to 3. Conversely, if the TV
is on channel 3 and the channel is decreased by 1, it wraps around to 99.

Your task is to write a class that implements this television set. 1In
particular, you must implement the following methods:

1) A method that increments the volume.

2) A method that decrements the volume.

3) A method that implements the mute button.
4) A method that increments the channel.

5) A method that decrements the channel.
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ARRAYMAX is 100
problem_one_array definesa array [1..ARRAYMAX] of num

(p2] 10 5 3 2

fen retunss  poh_gm-ars

p¥eeedure Fill Array (a ot type—in7out—problem_one_array)
//Fills in an array with numbers from 100 through 1

Kroap o (1 S pb ..
//MAGICNUMBER is the number that variable i is subtracted from to get
//desired cell data. EX: cell one gets 100 (101 - 1), cell two gets
/799 (101 - 2), etc.
MAGICNUMBER is 101

i isoftype num \.wx %)

1 <=

loop — ~
exitif (i > ARRAYMAX) doe

array_to_fill[i) <- MAGICNUMBER - 1

1 & L
endloop Y Ay - i~ it

endprocedure //Fill_Array

[p3] 12 55 2

procedure Print_LessThan_50 (array_to_print isoftype in problem_one_array)
//This procedure prints all of the numbers in the array that are less than
/750

i isoftype num
i <~ 1

loop
exitif (i > ARRAYMAX)
if (array_to_print[i] < 50) then
print (array_to_print([i])
endif
i =g % L
endloop

endprocedure //Print_LessThan_50
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(pd) 2 1 33

ROWMAX is 70
SEATMAX is 50

Row_Array definesa array(l..ROWMAX] of string
Seat_Array definesa array [1..SEATMAX] of Row_Array

[(p5)] 20 10 5 5

procedure Print_Out_Seat (search_array isoftype in Seat_Array, name
isoftype in string)

//This procedure is passed in a Seat_Array and a name. It then finds the

//name in the Seat_Array and prints out the person’s row and seat.

i, j isoftype num
1= g

loop
//Exits the loop if it does not find the name
//after searching through all of the rows
exitif (i > ROWMAX)
j<-1
loop
//Exits the loop if it runs out of seats to
//search, or prints the seat number if it finds the name
exitif (i > SEATMAX)
if (name = search_array(i][j])
| print (name, "'s seat is Row *, i, " Seat ", j)
| endif

j<-3+1
| endloop

7 i<-1i+1
endloop

endprocedure //Print_Out_Seat

[p6]
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b)ble Sort takes the first two numbers and puts or leaves the larger

,~ number in the second number position. Then it takes the second and third

number and puts or leaves the larger number in the third number position.
It continues this process until it gets to the end of the array. Overall,
the largest number ends up (or "bubbles") to the last position. This
process must be repeated over and over if all of the numbers in the array
are to be in the correct order.

Merge Sort is where the array is divided in half (making two subarrays),
and the two subarrays are divided into half (making four subarrays), and
this process continues each subarray only contians one cell. Then the
first smallest subarray and second smallest array are compared and put in
correct order. They then reform (or "merge") into an subarray of two
cells. This continues until all of the subarrays containing only one cell
are merged. Then the first subarray of two cells and the second subarray
of two cells are compared, and put into correct order. This process is
continued for the rest of the arrays of two cells are merged. Then all of
the other layers are merged according to this pattern until only one array
remains. If there is an off number of cells (not a power of 2) then extra
cells are added with the value of 0 so Merge Sort can work properly (of
corse the 0‘s are removed once you get your final array).

(p8) 18 10 5 3
class TelevisionControls
public
procedure VolumeUp (vedwme—isoftype in/out—mem)

//increases the volume by one

procedure VolumeDown (valume isbhEtype —iafont—aun)

//decreases the volume by one

procedure Mute (ved isofeype—i )
//sets the volume to zero

procedure ChannelUp (chammeT Tsoftype—in/out—sum)

//increases the channel by one

procedure ChannelDown (channel—iseftype—inlout num)

//decreases the channel by one

procedure initalize (vodume—iseft in/out )
//initializes the television when it is turned on

private i
Var. by
procedure VolumeUp M<0HE=m isoftype in/out num)

//increases the volume by one
G

if (volume > con
volume <- Volume + 1
endif
endprocedure //VolumeUp
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procedure VolumeDown (volume isoftype in/out num)
//decreases the volume by one
if (volume > 0)
volume <- volume - 1
endif
endprocedure //VolumeDown

procedure Mute (volume isoftype in/out num)
//sets the volume to zero

volume <- 0
endprocedure //Mute

procedure ChannelUp (channel isoftype in/out num)
//increases the channel by one
if (channel < 99) then
channel <- channel + 1
else -
channel <- 3
endif
endproedure //ChannelUp

procedure ChannelDown (channel isoftype in/out num)
//decreases the channel by one
if (channel > 3) then
channel <- channel - 1

else -~
channel An@
endif
endproedure //ChannelDown

procedure initalize (volume isoftype in/out num)

//initializes the television when it is turned on
volume <- 20

enprocedure //initalize

endclass //Television Controls
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L R R R s e procedure ChannelUp ()
# Name : Levi Smith # //increases the channel by one
# GTNum : gtelB87k #
# Sections : IWl5a,Ald # procedure ChannelDown ()
# TA Name : Irwin Dolobowsky # //decreases the channel by one
# Assignment : hwbSr #
# Size : 2591 bytes # procedure initalize ()
# Submitted : 01:46:20(Fri)11-06-98 # //initializes the television when it is turned on
# Original File : /fuse3/41/gtel87k/1dshw05r.txt #
# Last Modified : 01:45:50(Fri)11-06-98 # private
HHERARAARERRRE AR R AR
volume isoftype num
[p1) VOLMAX = 50
VOLMIN = 0
[p2] 10 5 3 2 VOLINIT = 20
CHANMAX = 99
function Fill_Array returnsa problem_one_array () CHANMIN = 3

//Fills in an array with numbers from 100 through 1

procedure VolumeUp (velume isoftype in/aut pum)

//MAGICNUMBER is the number that variable i is subtracted from to get //increases the volume by one
//desired cell data. EX: cell one gets 100 (101 - 1), cell two gets if (volume < VOLMAX)

//99 (101 - 2), etc. volume <- volume + 1
MAGICNUMBER is 101 endif

i isoftype num endprocedure //VolumeUp

array_to_fill isoftype problem_one_array

procedure VolumeDown ?éﬂg:

i<-1 //decreases the volume by one
if (volume > VOLMIN)
loop volume <- volume - 1
exitif (i > ARRAYMAX) & endif
array_to_fill[i] <- MAGICNUMBER |\- endprocedure //VolumeDown
i<-di+1 (e
endloop - V \ procedure Mute (uelume-isoftype—in/out num)
//sets the volume to zero ey W/
Fill_Array return array_to_fill volume <- VOLMIN }\h
endfunction //Fill_Array endprocedure //Mute
[p3] procedure ChannelUp (channel—iseftype-in/out num)
(p4] //increases the channel by one
(p5] if (channel < CHANMAX) then
(p6] channel <- channel + 1
[p7] else
channel <- CHANMIN
(p8) 18 10 5 3 endi f

endproedure //ChannelUp

procedure ChannelDown Hﬁwgéocn num)

class TelevisionControls

public | //decreases the channel by one s
procedure VolumeUp () | if (channel > CHANMIN) then
//increases the volume by one channel <- channel - 1
else
procedure VolumeDown () channel <- CHANMAX

endif
endproedure //ChannelDown

//decreases the volume by one

procedure Mute ()
//sets the volume to zero
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procedure initalize (votume isoftype in/out num)

//initializes the television when it is turned on [ This page intentionally left non-blank
volume <- VOLINIT

enprocedure //initalize

endclass //Television Controls
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Cs 1501 - Fall 1998

Homework &

165.0 Points

Due: Friday, November 6, 1998 - 9:00am
TURN IN THIS ASSIGNMENT ELECTRONICALLY USING TURNIN

BE SURE TO DOCUMENT ANY REQUIRED ESP INFORMATION (as noted for each
problem)

FOLLOW THE CORRECT FORMAT WHEN SUBMITTING ALL HOMEWORKS

[pl]
20.0 points
REDOABLE ESP

Thoughtless Earl has once again made a mess of his data. He is supposed
to be keeping track of all of the ships in the pirate fleet as well as
all of the pirates in the fleet. For each ship, Thoughtless Earl needs
to know the following:

The name of the ship

The captain of the ship

The number of pirates on board
Whether or not the ship is seaworthy

For each pirate, Thoughtless Earl needs to know the following:

The pirate's name

How old they are

How long they have been in the fleet
Whether or not they have scurvy

Declare two records, called ShipRec and PirateRec that hold this information.

[p2]
70.0 points
REDOABLE ESP

Salty Sarah would like to store the information from pl in linked lists.
Specifically, she would like to be able to add a node, delete a node, and
calculate the number of nodes that are in the list. She would like to
perform these actions on lists that contain other types of data.

After consulting with First Mate Carey, it is decided that writing a
class that will work for ANY datatype is the best solution.

Write a class that implements the following methods:

1. Add a node to a linked list. This method will be passed a generic
datatype, and will add it to a linked list of datatypes.

2. Delete a node from a linked list. This method will be passed a
generic datatype, and will delete any node in the list with the exact
same data.

3. Return the number of nodes in the list
The class should work for ANY datatype that is passed to it.
(p3]

35.0 points
REDOABLE ESP

Write an algorithm that uses the class from p2. The algorithm should
have a menu that gives the user the following options:



7. Quit

The algorithm should utilize TWO different objects: one for the
PirateRecs and one for the ShipRecs. Each selection will call the
appropriate method from the appropriate object. The user should be
able to make as many selection as they wish, until they select quit.
Be sure to use good modularity.

[p4]

10.0 points

Explain the concept of generic parameters. Why are they used?
[p5]

10.0 points

Explain the idea of inheritance, and give at least one original example
of when you would use it.

[pé]

10.0 points

Explain the idea of polymorphism.

[p7]

10.0 points

Explain the difference between the copy and clone operations.
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(pl] 16 7 7 2

ShipRec definesa record

shipname isoftype string
shipcaptainname isoftype string
piratesonboard isoftype num
shipisseaworthy isoftype boolean

endrecord //ShipRec

PirateRec definesa record

piratename isoftype string
pirateage isoftype num
piratefleettenure isoftype num
piratehasscurvy isoftype boolean

endrecord //PirateRec

[p2] 60 20 30 10

class Manage_List (record_Type isoftype Type)
/Purpose: to be able to add, delete, and count nodes of a linked list of

/
/

/any datatype

//Precondition: Must be passed in a datatype
//Postcondition: all nodes must be added, deleted, and counted correctly

public

procedure Add_to_LL (record isoftype in Record_Type)
//Purpose: to add a node of any type to a Linked List (LL)
//Precondition: you must have a LL and a generic parameter
//Postcondition: a LL with an added node

procedure Remove_From_LL (record isoftype in Record_Type)
//Purpose: to remove a node of any type from a Linked List
//the same data that is passed in with the record
//Precondition: you must have a LL and a generic parameter
//Postcondition: a LL with an deleted node

function Count_LL_Nodes ()
//Purpose: to count the number of nodes in the Linked List
//Precondition: you must have a LL

(LL) containing

(LL)

//Postcondition: the function return the number of nodes in the LL
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+*

ﬂ:..s_,:\

procedure Initalize()

//Purpose: to initalize the data

//Precondition: has to have a data type to initalize
i //Postcondition: it initalizes the data

protected

,
_ \\nw:.nmowomnnsmrFrmmubo»:nmn.m:&no::nmn
| RecordNode definesa record

data isoftype Record_Type

next isoftype Ptr toa RecordNode

| endrecord

headptr isoftype Ptr toa RecordNode
counter isoftype num

procedure Add_to_LL (record isoftype in Record_Type)

//Purpose: to add a node of any type to a Linked List (LL)

//Precondition: you must have a LL and a generic parameter

//Postcondition: a LL with an added node

//Note: Since it did not say to place the data in any specific order, I~
//will put all new nodes at the end of the list

| e

% <- new(RecordNode)
[Fewp ptr”.data <- Record_Type
Ty

(
A e

Moye_Down_LL_helper (headptr, record)
Add_to_LL-{record)

endif

endprocedure //Add_to_LL

procedure Move_Down_LL_helper (headptr isoftype in/out Ptr toa RecordNode,
record isoftype in/out Record_Type)

//Purpose: moves headptr down the list: it must be done this way since

//headptr is global to ivate section

//Precondition: must be called another procedure (for it to do

//something vnoﬂ:nnwe.mv\, )

//Postcondition: moves the headptr down one Node on the LL

headptr <- headptr”.next

endprocedure \\zoc‘mluo:dlrrlzmwnmﬂ

o

@’ procedure Remove_From_LL (record isoftype in Record_Type)
//Purpose: to remove a node of any type from a Linked List (LL) containing
//the same data that is passed in with the record
//Precondition: you must have a LL and a generic parameter

//Postcondition: a LL with an deleted node
s \4@/
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if (headptr <> NIL)
if (headptr”.data = record.data)
headptr <- headptr”.next
else
Move_Down_LL_helper (headptr, record)
Remove_From_LL (record)
endif
endif
endprocedure //Remove_From_LL

function Count_LL_Nodes ()
//Purpose: to count the number of nodes in the Linked List (LL)
//Precondition: you must have a LL

//Postcondition: the function return the number of nodes in the LL

~ 5
loop ),‘w mu
exitif (headptr = NIL)
Move_Down_LL_helper (headptr isoftype in Ptr toa mmGOHQIZQQmeV

count <- count + 1 - 1\4\ A a
endloop < .%A ths.\g . —;E- .
‘ 0 PQ.
Count_LL_Nodes returns count a.n\ ﬁ\i \
endfunction //Count_LL_Nodes /rq

Lt
procedure Initalize() ¢ _-AM
//Purpose: to initalize the data

//Precondition: has to have a data type to initalize
//Postcondition: it initalizes the data

//I'm assuing we are starting from scratch, so I will make the LL empty
//The counter needs to be set at 0

headptr <- NIL

counter <- 0

endprocedure //Initalize
vn/m/m ﬁ e ¢
endclass //Manage_List
[p3] 40 15 20 5 ewd ovcce

algorithm Manage_Pirates_and_Ships
uses Manage_List

DoldreWlor  (pombe?”

TSL < V#D%),Sb‘*

//[pl] Record declarations

ShipRec definesa record
shipname isoftype string
shipcaptainname isoftype string
piratesonboard isoftype num
shipisseaworthy isoftype boolean

endrecord //ShipRec end
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PirateRec definesa record
piratename isoftype string
pirateage isoftype num
piratefleettenure isoftype num
piratehasscurvy isoftype boolean

endrecord //PirateRec

Pirate_Manage_List isoftype Manage_List (PirateRec)
mmnmnmlzmnmomlrwmn.»:mnmmwmsm

¥mrwvlzmamwmlrmmﬁ isoftype Manage_List (ShipRec)
Ship_Manage_List.initialize
|

procedure Get_Input ()

//Purpose: To find out what the user wants to do
7\\mnmnosnwwmo=u None

//Postcondition: does what the user wants it to do
Print ("what do you want to do??")

|Print (*1. Insert a PirateRec into the list")

|Print ("2. Insert a ShipRec into the list")

Print ("3. Delete a PirateRec from the list")

Print ("4. Delete a ShipRec from the list")

| Print ("S. See how many PirateRecs are in the list")
7wnwsﬂ ("6. See how many ShipRecs are in the list")
|Print (7. Quit=)

choice isoftype num

loop
exitif (choice=7)

G Trcpnt $
read (choice) \.m.\-\.-

|

if (choice = 1) then
Pirate Manage_List.Add_to_LL .wMMWMWWWGV - éil)
elseif (choice = 2) then S~ .
m:mblzmsmmmlrmmn.wauinolrr (ShipRec) ﬁﬂ“ *
elseif (choice = 3) then S~—
vwnmnmlzw:mumlrmmn.=mEo<mlmnoslhr (PirateRec)
elseif (choice = 4) then
Ship_Manage_List -Remove_From_LL (ShipRec)
| elseif (choice = 5) then
| vwnmnmlxw:mamlrwmn.nc:snlrrlzommm ()
elseif (choice = 6) then
; Ship_Manage_List.Count_LI_Nodes 107}
elseif (choice = 7) then
Print ("Exiting...")
7 else
| Print ("Invalid Choice")

| endi £

‘m:QPOOE
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endprocedure //Get_Input
[ This page intentionally left non-blank ]

endalgorithm //Manage_Pirates_and_Ships

[p4]

A generic parameter is a parameter that is not specified, but left open to
any data type. The algorithm has to tell the class which kind of data
structure is to be used. This allows variables in a class to be not
restricted to one single data type.

(p5]

Inheritance is where one or more classes use modified properties (code) from
another class. Instead of writing the code over and over, the "Inherit"
command is used to "copy" the original code.

Example: A video store has a class to keep track of

all of the video rentals in the store. The store then decides to start
renting DVD movies. Instead of writing all of the code over agian, the

DVD rental class would inherit all of the code from the video rental class
(due dates, late fees, etc.), but also change a few properties (the rewind
check would not be needed and *needs to be cleaned" or something will have
to be added). The original video rental class could also be inherited if
the store began renting videogames. The necessary adjustments to the class _

would be made in the videogame rental class.

(p6]

Polymorphism is where a linked list or tree can hold data for various data
types of data so one will not have to make a new list/tree for each data type.

[p7]

Copy just places new pointer(s) at the positions of the pointers in an
existing list/tree. Clone makes an entire new list/tree.
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# Original File : /fuse3/41/gtelB87k/1dshw06r.txt #
# Last Modified : 07:16:39(Fri)11-13-98 #
FEAARBHREAAARRRR AR RN AR AR AR R AR

[p2] 60 20 30 10

class Manage_List (record_Type isoftype Type)

//Purpose: to be able to add, delete, and count nodes of a linked list of
//any datatype

//Precondition: Must be passed in a datatype

//Postcondition: all nodes must be added, deleted, and counted correctly

public

procedure Add_to_LL (record isoftype in Record_Type)
//Purpose: to add a node of any type to a Linked List (LL)
//Precondition: you must have a LL and a generic parameter
//Postcondition: a LL with an added node

procedure Remove_From_LL (cOFTentpes—isaftype PLe—tea RECordNode,: data
isoftype in Record_Type)

//Purpose: to remove a node of any type from a Linked List (LL) containing

//the same data that is passed in with the record

//Precondition: you must have a LL and a generic parameter

//Postcondition: a LL with an deleted node

function Count_LL_Nodes returnsa Num()

//Purpose: to count the number of nodes in the Linked List (LL)
//Precondition: you must have a LL

//Postcondition: the function return the number of nodes in the LL

procedure Initalize()

//Purpose: to initalize the data

//Precondition: has to have a data type to initalize
//Postcondition: it initalizes the data

protected

//can’t forget the LL, head pointer, and counter!!
RecordNode definesa record

data isoftype Record_Type

next isoftype Ptr toa RecordNode
endrecord
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headptr isoftype Ptr toa RecordNode
counter isoftype num

procedure Add_to_LL (data isoftype in Record_Type)

//Purpose: to add a node of any type to a Linked List
Add_to_LL2 (data)

endprocedure //Add_to_LL

procedure Add_to_LL2 (data isoftype in Record _Type)
//Purpose: Helper module to Add_to_LL

temp isoftype Ptr toa Node

temp <- new(Node)

temp”.data <- data

temp”.next <- headptr

headptr <- temp
endprocedure //Add_to_LL2

procedure Remove_From_LL (currgntptr isoftype Ptr toa RecordNode, mn.a.vaA
isoftype in Record_Type)

//Purpose: to remove a node of any type from a Linked List containing

//the same data that is passed in with the record

Remove_From_LL2 (currentptr,data)
endprocedure //Remove_From_LL

procedure Remove_From_LL2 (currentptr isoftype in/out Ptr toa RecordNode,
data isoftype in Record_Type)
//Purpose: Helps Remove_From_LL

if (currentptr <> NIL)
if (currentptr”.data = record.data)
currentptr <- currentptr”.next
else
Remove_From_LL2 (currentptr, data)
endif
endprocedure //Remove_From_LL2

function Count_LL_Nodes returnsa Num()
//Purpose: to count the number of nodes in the Linked List

Count_LL_Nodes returns Count_LL_Nodes2 (currentptr)
endfunction //Count_LL_Nodes

function Count_LL_Nodes2 returnsa Num(currentptr isoftype in Ptr toa
RecordNode)
//Purpose: Helps the counter module

if (current = NIL) then
count returns 0
else
count returns 1 + Count_LL_Nodes2 (currentptr”.next)
endif
endfunction //Count_LL_Nodes2
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cedure Initalize()
/Purpose: to initalize the data

//The counter needs to be set at 0
headptr <- NIL

counter <- 0

endprocedure //Initalize

endclass //Manage_List

[p3) 40 15 20 5

algorithm Manage_Pirates_and_Ships
uses Manage_List

//[(pl] Record declarations

ShipRec definesa record
shipname isoftype string
shipcaptainname isoftype string
piratesonboard isoftype num
shipisseaworthy isoftype boolean

endrecord //ShipRec

PirateRec definesa record
piratename isoftype string
pirateage isoftype num
piratefleettenure isoftype num
piratehasscurvy isoftype boolean

endrecord //PirateRec

Pirate_Manage_List isoftype Manage_List (PirateRec)
Pirate_Manage_List.initialize

Ship_Manage_List isoftype Manage_List (ShipRec)
Ship_Manage_List.initialize

procedure Get_Input ()

//Purpose: To find out what the user wants to do
//Precondition: None

//Postcondition: does what the user wants it to do
Print ("What do you want to do??")

Print ("1. Insert a PirateRec into the list")

Print ("2. Insert a ShipRec into the list")

Print ("3. Delete a PirateRec from the list")

Print ("4. Delete a ShipRec from the list")

Print ("5. See how many PirateRecs are in the list")
Print ("6. See how many ShipRecs are in the list")
Print ("7. Quit")

choice isoftype num

Page 3

//1'm assuing we are starting from scratch, so I will make the LL empty

hwor.tograde
|

| loop
exitif (choice=7)

Get_Input ()
read (choice)

if (choice = 1) then
Fill A Pirate (PirateRec)
Pirate_Manage_List.Add_to_LL (PirateRec)
elseif (choice = 2) then
Fill_A_ship (ShipRec)
| Ship_Manage_List.Add_to_LL (ShipRec)
| elseif (choice = 3) then
Pirate_Manage_List.Remove_From_LL (PirateRec)
elseif (choice = 4) then
Ship_Manage_List.Remove_From_LL (ShipRec)
elseif (choice = 5) then
Pirate_Manage_List.Count_LL_Nodes ()
elseif (choice = 6) then
Ship_Manage_List.Count_LL_Nodes ()
elseif (choice = 7) then
Print ("Exiting...")
else
Print ("Invalid Choice")

endif
endloop
endprocedure //Get_Input

procedure Fill_A_Pirate (record isoftype in/out PirateRec)
//Purpose: to fill in pirate data

//Precondition: need a PirateRec

//Postcondition: a filled PirateRec

name isoftype string
age isoftype num
tenure isoftype num
scurvy isoftype boolean

print(*What is the pirate’s name??")

read (name)

print ("What is the pirate’s age??")

read(age)

print (“How long has the pirate been on the ship??")
read(tenure)

print ("Does the pirate have scurvy??")

read(scurvy)

record.piratename <- name

| record.pirateage <- age
record.piratefleettenure <- tenure
record.piratehasscurvy <- scurvy
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W [ This page intentionally left non-blank ]
~procedure Fill_A_Ship (record isoftype in/out ShipRec)

//Purpose: to fill in ship data
//Precondition: need a ShipRec
//Postcondition: a filled ShipRec

name isoftype string
capname isoftype string
piratesonboard isoftype num
seaworthy isoftype boolean

print("What is the ship‘’s name??")

read (name)

print("What is the ship captain’s age??")
read (capname)

print ("How many pirates are on board??")
read(piratesonboard)

print("Is the ship seaworthy??")

read (seaworthy)

record.shipname <- name
record.captainname <- capname
record.piratesonboard <- piratesonboard
record.shipisseaworthy <- seaworthy

endprocedure

endalgorithm //Manage_Pirates_and_Ships

(pd]

(pS5]
(p6]

(p7]
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CS 1501 - Fall 1998

Homework 7

165.0 Points

Due: Friday, November 13, 1998 - 9:00 A.M.
TURN IN THIS ASSIGNMENT ELECTRONICALLY USING TURNIN

BE SURE TO DOCUMENT ANY REQUIRED ESP INFORMATION (as noted for each
problem)

FOLLOW THE CORRECT FORMAT WHEN SUBMITTING ALL HOMEWORKS

For pl and p2, use the following class definition:

class Shape lﬁ
Sheel
public
function Get_Area returnsa num()
// Purpose: Returns the area - -
// Preconditions: All values have been initialized w e\ 4 W hfuw)
// Postconditions: The area is returned ave !ra Wf'.\'t o € (dwven P o
of (dw

function Get_Circumference returnsa num()

// Purpose: Returns the circumference

// Preconditions: All values have been initialized
// Postconditions: The circumference is returned

procedure Initialize()

// Purpose: Initializes all variables

// Preconditions: None

// Postconditions: All values have been initialized

protected
function Get Area returnsa num()
deferred

endfunction \ wl
hed Yo Lot al *OA LS

function Get_Circumference returnsa num()
deferred

Esa | &
endfunction wa i
C 5
(lass,

procedure Initialize() . 5
deferred 5 L( i S (, Latl L'Vd“! P_l ity "D [
endprocedure {nhev 3 { = A %
endclass gl -
ip1] \
REDOABLE ESP ,
50.0 points L o .4
51\“(( T
Write two classes, called Circle and Rectangle that extend the Shape class. N A \a
These classes must implement all of the methods of Shape, and must also {,L\.?,_ -~ Ia x aéé\ (9&"_‘_"’
implement a method for setting the dimensions. I.e. Circle needs to know
the radius, and Rectangle needs to know the height and width. ’ C‘
fo. o8
o - N O g
B corcent N doka & slhage
REDOABLE ESP
40.0 points
Write an algorithm that will allow the user to build a linked list of @
Shapes. The algorithm should display the following menu of options:

1. Add either a Circle or Rectangle to the list.
2. Print out the area and circumference of every Shape in the list.
3. Quit

The user should be able to make as many selections as they wish until
they choose quit. Each selection should executed before the next
selection is entered.

Your solution should involve polymorphism where appropriate.

For problems 3 - 10, give the Big-O of the given algorithms, along
with a brief explanation of your answer. YOU MUST PROVIDE AN
EXPLANATION IN ORDER TO GET CREDIT. On questions which refer to an

"ordered" data structure, assume the data is in ascending order.

[p3]
5.0 points

Finding the smallest node in an unsorted array of size N. | @] (I\’ )

/1/.1

fbr’(d ) pkw 'o flqu&L\ ‘“M 4’/



AGwBCLD EKFEIT

EXFPLAIIN

e T Divide aud  Conquev ol les N

Finding the largest node in a full and Slanced binary search tree of size N

oy g ¢ . B exEEn)

(pS]
5.0 points

Finding the largest node in an array of size N, sorted in ascending ozda:.
/"}rs‘ nod€ sl

(p6]
5'.30 points & bse dovde and

Q (s be fle f todl € ay
e n l‘,‘,f'

Finding the smallest node in a linked list of size N, sorted in ascending
order. Tl s‘w\\\¢§¥ no Aa wn N al -\)4\1) 6‘

w1 Ash Gl opodC n oan ascending LL,

o)

5.0 points

Finding the smallest node in a binary search tree of size N.

oo b fad N depends o O(N>
He tvees, @ Biso b3 ot AN ad beleed . % »*

Finding a node in a full and balanced binary search tree (size N) of O ( ? ' N)

amsunt

(pe]  hov’ "'7‘
5.0 points

linked lists (size P). 'H,\
oF 0 ndeced an

{’u,s-, L
¥ b

{3 vt \ooku,
(091 s wotdy D)
5.0 points

i, j, k isoftype num
i x=3

loop O(N"3>

exitif (i > P)

§e1 e o(my;
ta o) Lo
. T\-dL nested ,‘,or}, gccl\ actotnlz, »fr ’
1
itif (3 > M) AR,
e e wulbglhes fogetler, He reslk 7O (NAD) =
loop
exitif (k < 1)
kS=k=1
endloop e
jem g1 / it
endloop

S Sl B
endloop

Eee seE
101 pRCOEFEKJTAG ~

5.0 points

Deleting a node from a linked list of size N. &
exqovest

T amound *wt- t‘-\-..»jcﬁ as Ry PIT mortssed end Adceveadd W $r2Q

m 0(/09 '\’)

aflen dmﬁ

Cov

E_c,l-l 5;.\)5';/3’3”'

m7

k S8 0(1&3 A]}

..)Lu /‘4254_

/

5

v

M "t b Fchenl
[p11] Lie evd

20.0 points Siowbe

Compare and contrast r ble and le algorithms. Give an
example of a each, and list some examples of Big-0's which indicate that
an algorithm is reasonable or unreasonable.

{g%g]pcints A G H B c D E F K J,I Z

Given the following graph:

I 15
111 |9 10

I I
L € /
8 T T

Suppose you started at point A, and were required to visit every node in
the tree once and ONLY once. What path would you take if you used a
depth first search?
p cg
1o
1\
A G i
[ i ] )
Aq

}\\J“’WNN
R i
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uassaaaxwasztwnas:*t‘a‘ssstt‘:—attstassaﬁaast HhEHAER RS procedure Get_Data()
# Name : Levi Smith # print (*What is the radius of the circle??")
# GTNum : gtel87k &Q # [ read(radius)
# Sections : IWlSa,Ald \ # | endprocedure
# TA Name : Irwin Dolobowsky \ # |
# Assignment : hw7 ﬁ&q # procedure Initalize()
# Size : 7019 bytes # ﬂwmw:mm.o = (
# Submitted : 01:40:35(Fri)11-13-98 # endprocedure nw
# Original File : /fuse3/41/gtel87k/1dshw07.txt #
# Last Modified : 01:38:34(Fri)11-13-98 # endclass //Circle
was—assnta—s:;tsaf:as:t*s&n‘;s:ssnasaxwt‘ss*xwttsf_ts&sgst

|class Rectangle
[pl) 45 20 20 5 | inherits Shape
Class Circle |public

inherits Shape _,

| function Get_Area returnsa num()

public //Purpose: returns the area
//Preconditions: all values have been intialized
function Get_Area returnsa num() | //Postconditions: the area is returned
//Purpose: returns the area
//Preconditions: all values have been intialized function Get_Circumference returnsa num ()
//Postconditions: the area is returned //Purpose: returns the perimeter

//Preconditions: all values have been intialized
function Get_Circumference returnsa num () //Postconditions: the perimeter is returned

//Purpose: returns the circumference

//Preconditions: all values have been intialized procedure Get_Data ()

//Postconditions: the circumference is returned | //Purpose: to set the shape dimensions
//Preconditions: all values have been initalized

procedure Get_Data() //Postconditions: returns the new shape values specified by the user

//Purpose: to set the shape dimensions |

//Preconditions: all values have been initalized | procedure Initalize()

//Postconditions: returns the new shape values specified by the user //Purpose: initalizes all variables

//Preconditions: none

procedure Initalize() | //Postconditions: all values have been initalized

//Purpose: initalizes all variables |

//Preconditions: none protected

//Postconditions: all values have been initalized |
Vcocwrm is 2
protected | height isoftype num
|width isoftype Num
PI is 3.14159265359
SQUARED is 2 function Get_Area returnsa num()
CIRCUM_CONST is 2 Get_Are returns (height * width)

radius isoftype num | endfunction
function Get_Area returnsa num() function Get_Circumference returnsa num()
Get_Area returns (PI * radiusAsi D) | Get_Circumference returns ((DOUBLE * height) + (DOUBLE * width))
endfunction \ endfunction
~( Lag
function Get_Circumference returnsa num () procedure Get_Datal()
Get_Circumference returns (CIRCUM_CONST * PI * radius) | print ("What is the height of the rectangle??")
endfunction read (height)
| print(*what is the width of the rectangle??")
read (width)
| endprocedure
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”
\\Onmmcnm Initalize()

w height 0
\ width m\o =4l @w

endprocedlre
endclass //Circle
[p2] 45 20 20 5

algorithm Manage_Shapes
uses Shape - .
Cinle &V belj
ShapeNode definesa record
data isoftype Shape
next isoftype Ptr toa ShapeNode
endrecord

currentptr isoftype Ptr toa ShapeNode
currentptr <- NIL

Menu ()

procedure Menu()
choice isoftype Char
loop
rint ("Welcome to Shape Manager")
print (*Choose an option")
print(*C: Add a circle to the list")
/ print (*R: Add a rectangle to the list")
print ("P: Print out the area and circumference of every shape in
the list")

"Q: Quit*)

exitif((choice = "Q") or (choice = "q"))

if ((choice = "C") or (choice = "c")) then
Add_Circle(currentptr)

1 éu elseif ((choice = "R") or (choice = "r")) then
g Add_Rectangle (currentptr)

elseif ((choice = "P") or (choice = "p")) then
Print_List (currentptr)

else
print ("That choice is not avaiable®)

endif

endloop

endprocedure //Menu

procedure Add_Circle (currentptr isoftype in/out Ptr toa ShapeNode)
//Purpose: to add a circle to the Shape list

//Preconditions: need a list

//Postconditions: a new circle will be on the Shape list

new_circle isoftype Circle

new_circle.Initalize
new_circle.Get_Data

Page 3
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temp isoftype Ptr toa ShapeNode
temp <- new(ShapeNode)
temp”.data <- nmzlnw~n~ma!nmhb|
temp”.next <- currentptr
currentptr <- temp

| endprocedure

procedure Add_Rectangle (currentptr isoftype in/out Ptr toa ShapeNode)
//Purpose: to add a rectangle to the Shape list

//Preconditions: need a list

//Postconditions: a new rectangle will be on the Shape list

new_rect isoftype Rectangle
new_rect.Initalize
new_rect.Get_Data

temp isoftype Ptr toa ShapeNode
| temp <- new (ShapeNode)

temp”.data <- new_rectf«data

temp”.next <- currentptr

currentptr <- temp
endprocedure

procedure Print_List (currentptr isoftype in Ptr toa ShapeNode)
//Purpose: Print all of the data in the Shape list

| //Preconditions: need a linked list

//Postconditions: all of the data will be displayed on the screen

if (currentptr <> NIL) then
| print ("Shape data is:")

print ("Circumference: ", shapedata.Get_Circumference)
print ("Area: *, shapedata.Get_Area)
Print_List (currentptr”.next)
endif
endprocedure
endalgorithm
Note: in problems 3 through 10, I am assuming that the linked list, BST,
or array is indexed on the value that we are searching.

[p3]

0(N)

This array is not sorted so the program will have to search all of the cells.
Wﬁna_

|0(log N)

|A divide and conquer approach can be taken for this problem.
“throws away" half of the full and balanced BST.

Each search
|

| [pS]

|
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ol A-G= 3

> same diving approach can be used for this array since it is ordered. |G-H= 8

/ lH-B= 1
“ (o6l |B-c=12
Ci= D= %

0(1) D-E= 2
The smallest node will always be the first node in an ascending linked list. |E - K= 10
Ik -F= 9

(p7] K-J= 1
J-1I=19

O(N) TOTAL = 54

Since the tree is not full and balanced, we cannot use the dividing approach.

(p8] e
\J. 7\ \.

o(P 1 N)

I nNNMm 0(P) to search the linked list (the LL is not ordered so all of
the nodes have to be searched), and it takes O(log N) to find the node
in the full and balanced BST (which allows us to use the diving method) .
These two results are then multiplied together to get the total order
notation. O(P) * O(log N)

[p9]

O(N"2 * P)
It takes P times to go through the outer loop. It takes N times to go

through the second loop. It also takes N times to go through the inner
loop. These three values are then multiplied together to get the Big Oh.

(p10] —
¢
oy 7 ¥ o

since a specific node is not specified, we will just delete the first one.

(p11]

Reasonable algorithms are ones that can be completed in a reasonable amount \ V
of time. They do take some time to process, but you will not be waiting

an unreasonable time such as multiple years.

Big Os: O(N); O(log N); O(N"C) -->C must be a constant

Unreasonable algorithms are algorithms that take months, years, decades, or
even longer to compute. It is not a very good idea to use them.
Big Os: O(C"N); O(N!); O(N"N)

(p12] |

Page 6
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LR A R A R R R R Rty

# Name : Levi Smith ¥
# GTNum : gtel87k ¥
# Sections : IWl5a,Ald *
# TA Name : Irwin Dolobowsky #
# Assignment : hw7r #
# Size 5209 bytes #
# Submitted : 02:15:19(Fri)11-20-98 #
# Original File : /fuse3/41/gtel87k/ldshw07r.txt #
# Last Modified : 02:14:52(Fri)11-20-98 #
LR R R R e e e et

[pl] 45 20 20 5

Class Circle
inherits Shape

public

function Get_Area returnsa num()

//Purpose: returns the area

//Preconditions: all values have been intialized
//Postconditions: the area is returned

function Get_Circumference returnsa num()

/ /Purpos returns the circumference
//Preconditions: all values have been intialized
//Postconditions: the circumference is returned

procedure Get_Data()
//Purpose: to set the shape dimensions
//Preconditions: all values have been initalized

//Postconditions: returns the new shape values specified by the user

procedure Initalize()

//Purpos initalizes all variables
//Preconditions: none

//Postconditions: all values have been initalized

protected

PI is 3.14159265359
SQUARED is 2
CIRCUM_CONST is 2
radius isoftype num

function Get_Area returnsa num()
Get_Area returns ((PI * radius)*(PI * radius))
endfunction

function Get_Circumference returnsa num()

Get_Circumference returns (CIRCUM_CONST * PI * radius)
endfunction

Page 1
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procedure Get_Data/()
print ("What is the radius of the circle??")
read(radius)

endprocedure

procedure Initalize()
radius <- 0
endprocedure

endclass //Circle

,nwmmm Rectangle

inherits Shape

,U:wan

function Get_Area returnsa num()

//Purpose: returns the area

//Preconditions: all values have been intialized
//Postconditions: the area is returned

function Get_Circumference returnsa num()
//Purpose: returns the perimeter
//Preconditions: all values have been intialized
//Postconditions: the perimeter is returned

procedure Get_Data()

//Purpose: to set the shape dimensions

//Preconditions: all values have been initalized

//Postconditions: returns the new shape values specified by the user

procedure Initalize()

//Purpose: initalizes all variables
//Preconditions: none

//Postconditions: all values have been initalized

protected

DOUBLE is 2
height isoftype num
width isoftype Num

function Get_Area returnsa num()
Get_Are returns (height * width)
endfunction

function Get_Circumference returnsa num()
Get_Circumference returns ((DOUBLE * height) + (DOUBLE * width))
endfunction

procedure Get_Datal()
print ("What is the height of the rectangle??")
read(height)
print ("What is the width of the rectangle??")
read(width)

endprocedure
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procedure Initalize()
height <- 0
width <- 0
endprocedure

endclass //Circle
[p2] 45 20 20 5

algorithm Manage_Shapes
uses Shape

uses Rectangle

uses Circle

ShapeNode definesa record

data isoftype Shape

next isoftype Ptr toa ShapeNode
endrecord

currentptr isoftype Ptr toa ShapeNode
currentptr <- NIL

Menu ()

procedure Menu()
choice isoftype Char
print ("Welcome to Shape Manager")
print ("Choose an option")
print ("C: Add a circle to the list")
print ("R: Add a rectangle to the list*")

print ("P: Print out the area and circumference of every shape in

the list")
print ("Q: Quit*)
endprocedure //Menu

loop
read(choice)
exitif((choice = *Q") or (choice = *g"))

if ((choice = "C") or (choice = "c")) then
Add_Circle(currentptr)
elseif ((choice = “R") or (choice = "r")) then

Add_Rectangle(currentptr)
elseif ((choice = "P") or (choice = "p")) then
Print_List (currentptr)
else
print (“That choice is not avaiable")
endif
endloop

procedure Add_Circle (currentptr isoftype in/out Ptr toa ShapeNode)
//Purpose: to add a circle to the Shape list

//Preconditions: need a list

//Postconditions: a new circle will be on the Shape list

Page 3
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new_circle isoftype Circle
new_circle.Initalize
new_circle.Get_Data

temp isoftype Ptr toa ShapeNode
temp <- new(ShapeNode)
temp”.data <- new_circle
temp”.next <- currentptr
currentptr <- temp

endprocedure

procedure Add_Rectangle (currentptr isoftype in/out Ptr toa ShapeNode)

//Purpose: to add a rectangle to the Shape list
//Preconditions: need a list
//Postconditions: a new rectangle will be on the Shape list

new_rect isoftype Rectangle
new_rect.Initalize
new_rect.Get_Data

temp isoftype Ptr toa ShapeNode
temp <- new(ShapeNode)
temp”.data <- new_rect
temp”.next <- currentptr
currentptr <- temp

endprocedure

procedure Print_List (currentptr isoftype in Ptr toa ShapeNode)
//Purpose: Print all of the data in the Shape list
//Preconditions: need a linked list

//Postconditions: all of the data will be displayed on the screen

if (currentptr <> NIL) then
print ("Shape data is:")
print (“"Circumference: ", shapedata.Get_Circumference)
print ("Area: ", shapedata.Get_Area)
Print_List (currentptr”.next)
endif
endprocedure

endalgorithm
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CS 1501 - Fall 1998

Homework 9 /

s
70.0 Points ol
,)’/) v

Due: Monday, November 30, 1998 - 9:00am
TURN IN THIS ASSIGNMENT ELECTRONICALLY USING TURNIN

BE SURE TO DOCUMENT ANY REQUIRED ESP INFORMATION (as noted for each
problem)

FOLLOW THE CORRECT FORMAT WHEN SUBMITTING ALL HOMEWORKS

[p1]
10.0 points

In your own words, define "pr and " ", and describe
the difference between them.

For the next two problems, you need to provide textual representations
of precedence graphs. Examples of this are available via the class web
page: http://www.cc.qatech.edu/classes/cs1501/precexam/prec.htm1. You
should first draw your precedence graphs on paper, then convert them to
text.

(p2]
15.0 points

Draw a precedence/dependency graph for the following code:

read(A) // 81
read(B) // s2
pPrint (A+B) // s3
€C <~ A=B // s4
D<-C+A /1 85
E<-B/C // s6
print (E) // s7
AR 5% // s8

(p3)
15.0 points

Draw a precedence/dependency graph for the following code:

read(A) // s1
B <- 10 /1 s2
C<-8 // 83
loop

exitif (B<C)

D <- A+B+C // sd

print (D) // 85

B <- B-1 // s6

print (B) 1/ s7
endloop

(p4]
30.0 points




a.) On the above undirected graph, what is the shortest path from
A to B?

b.) What path would a greedy algorithm find from A to B? Note: The
algorithm must make its choice from all edges connected to its
current node but is not allowed to backtrack.

c.) each 1 node a city and the numbers
represent the cost of connecting the city. What is the minimum
cost to connect all cities with a least one line.

Hoq-gqq-'uoo
qod - Yy - 2195
Yoy - Bay =435
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CS 1501 - Fall 1998

Homework 8

75.0 Points

Due: Friday, November 20, 1998 - 9:00am
TURN IN THIS ASSIGNMENT ELECTRONICALLY USING TURNIN

BE SURE TO DOCUMENT ANY REQUIRED ESP INFORMATION (as noted for each
problem)

FOLLOW THE CORRECT FORMAT WHEN SUBMITTING ALL HOMEWORKS

(p1]
10.0 points

/U
Explain exactly why MergeSort is more efficient than BubbleSort. N N3 |o o N

For problems 2 - 3, give the Big-O of the given algorithms, along
with a brief explanation of your answer. YOU MUST PROVIDE AN
EXPLANATION IN ORDER TO GET CREDIT. On questions which refer to an
"ordered" data structure, assume the data is in ascending order.

[p2]
10.0 points

Determining the median of all the values in a sorted array of numbers.

The median for a collection of numbers is the middle value. ex: for

-1, -1, 1, 4, 5 the median would be 1. If there are an even number of 6(y)
numbers then the average of the two numbers is the median. ex: for

1, 2, 3, 5, 6, 7 the median would be (3+5)/2 = 4. The array is of

size N.
(p3] —
10.0 1 —
points f‘_, o ‘, o [ 1
Finding a node in a full and balanced binary search trees (size N), of A } [ }
linked lists of unsorted arrays (size P). That is: the tree is made up of [ 7 1
lists, and the lists are made up of arrays (size Q). = 1
(p4] J—
10.0 points
Define "concurrency” and "parallelish" and describe the difference 0% o r (o) (\ N - P . (1)
between them, in your own words. . T | ‘ *3
- @) P = laapl)
¢ IN
tpS] (o 9

10.0 points

Compare and contrast the four different types of concurrent systems.

[p6]

20.0 points

Define each of the following, and explain how they relate to concurrency:
A) Mutual exclusion
B) Fairness

C) Deadlock
D) Synchronization

[p7]
5.0 points

Explain the concept of "pipeline processing”.
P-
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hw8.tograde

HHAHHFERRAAAR R AR RN AR R HHAEREHY Multiprocessing: One or more tasks are completed by many processors.

# Name : Levi Smith # Processors may have timeshare between the tasks.

# GTNum : gtelB87k #

# Sections : IWl5a,Al4 # Multitasking: Many tasks are done by one or more processors.

# TA Name : Irwin Dolobowsky #

# Assignment : hw8 # Distributed: Many tasks are done by many processors, at long distances.
# Size : 3055 bytes # Eliminates a central point of failure. Efficiency can
# Submitted : 02:22:01(Fri)11-20-98 # be increased by localizing the processing.

# Original File /fuse3/41/gtelB7k/1dshw08. txt #

# Last Modified : 02:21:37(Fri)11-20-98 # [p6]

L R e R

|Mutual Exclusion: If one user is trying to access some data, it locks all
[pl] other users from accessing that data. It makes only one
data process at a time, insuring data integrity.
MergeSort, which has O(N*log N), is more efficient than BubbleSort, which
has 0(N"2), because it's performance is much faster (as indicated by the Fairness: Faster jobs can be done first, but if there are many fast
Big 0). In other words, it takes many more processing cycles to do a jobs, then the longer jobs may never finish.
BubbleSort than a MergeSort.

Deadlock: If resources are shared, then some jobs my last forever.
For example, the first job is holding a resource the
[p2] second job needs, and the second job holds a resource the
first job needs. This process will last forever, so
0(1) careful planning, using order and priorities, is required.
The Big-0 of the odd numbers is 0(1) (we can go straight to the center spot), Synchronization: For one process to exchange data with another process,
and the Big-0O of the even numbers is also 0(1) (for the same reason). they get together to coordinate their communications.
Add these two together, and the result is 0(1).
[p3] 7
P [p7) procerer?
O(Q*P*N) Each operation is done on a separate eemput®r, and each piece of data is fed
into the queue of computers one at a time, in a first-in, first-out basis.
If we are searching for a node in an unsorted array, then we have to search \va\r

all of the nodes in the arrays, 0(Q), search all of the linked lists, O(P),
and search all of the nodes in the binary search tree, O(N). Similar to last
week’s pB where we have to search all of the nodes in the BST since the node
we are searching for can be in any one of the tree nodes.

(pd]

Concurrency: when multiple tasks (which may be duplicates or distinct) can
be executed at the same time, reguardless of the number of
processors, resulting in a reduction of overall time to

preform the series of tasks.

Parallelism: when multiple processors are used to execute the same task

(p5]

Multiprogramming: Many tasks are done by one processor. May have time-
sharing or priority algorithm to sort tasks. User notices
no discontinuity because of the rapid swapping of tasks. |

Page 1 Page 2
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Tue, 01 Dec 1998 11:06:48 git.cc.class.1501.announce Thread 46 of 49
Lines 31 Re: Finals time sign-up/information ~ Respno 1 of 2
uni@unicom.resnet.gatech.edu The Little Unicorn at College of Computing

In git.cc.class.1501.announce, The Little Unicorn <uni@unicom.resnet.gatech.edu>
calls on the power of The Little Unicorn:

You will need to let us know which exam period you wish to attend.

You must show up to the exam period you committed to.

You may take the final EARLIER than or during your scheduled time, but
not after your schedule time. (For example, if you are in the 12:00

class you may take the Monday, Tuesday or Thursday offering of the final
but NOT the Friday offering of the final.)

To sign up for a different time, other than the one you are schedule to
take, type survey at the workon prompt. You must complete this survey no

later than friday, otherwise, you will be stuck with the final you are
scehduled to take, no exceptions.

The survey has been updated to reflect the errors of the final times. The
final times are:

ALTERNATE Monday 6:00 pm - 8:50 pm
9:30 Class Tuesday 8:00 am - 10:50 am
3:00 Class  Thursday 11:30 am - 2:20 pm
12:00 Class  Friday 8:00 am - 10:50 am

As of now, we are not sure where the alternate final will be held. An
announcement will be made when we finalize this detail. If you signed up

earlier, you will need to take the survey again. Sorry for the
inconvience.

B e N e N e e e e e e e

.\,/| Susan H Chan CS1501 recitation TA unicorn@cc.gatech.edu |\,/
/@ ) "If you'll believe in me, I'll believe in you" Lewis Carroll ( @\

<n>=set current to n, TAB=next unread, /=search pattern, *K)ill/select,
a)uthor search, B)ody search, c¢)atchup, f)ollowup, K=mark read,
|=pipe, m)ail, o=print, q)uit, r)eply mail, s)ave, t)ag, w=post

—-More--(96%) [2096/2170]



Mon, 07 Dec 1998 14:48:28 git.cc.class.1501.announce Thread 49 of 49
Lines 23 Lab Final Grades Online No responses
benji@cc.gatech.edu Ben Parrott at College of Computing, Georgia Tech

The lab final grades are now online. The grades were taken out of 240
point to account for the difficulty of the exam.

Info about the "3 big stats":
Avg: 73.85

Mode: 83.33

Median:75

Info about the grade distribution:
Grades > 100% = 41

A's=136
B's =105
C's=125
D's=176

F's =147

Note these numbers do not include the scores of people who did not show
up to take the exam.
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HONOR STATEMENT
Fall 1998

Levi D. Smith
Post Office Box 326745
User: gte187k

I understand that all assignments associated with this course are to
be completed by me without any unacknowledged help from other persons or
documents. I understand that my first responsibility is to attempt to
complete each assignment such that all the work is my own.

I understand that, if I find myself unable to successfully complete an
assignment due to lack of knowledge or understanding, it is ny
responsibility to take the initiative to get help and guidance from the
professor, from the teaching assistants, and/or from my fellow students.

To the extent that I have completed work with the assistance of people
other than instructional staff (i.e., other students, friends, etc.),
such help must be explicitly acknowledged in the work I submit,
including explicit identification of each individual who has helped (if
a student, via his/her "gt number"), along with a brief statement
summarizing the nature of the collaboration. I understand that
submitting work that is based on assistance from other students while
failing to explicitly acknowledge, in writing, the source and nature of
that assistance constitutes plagiarism.

I understand that I may provide limited assistance to other students
to the extent that I am able to do so. I understand that I may discuss
ideas and concepts with other students, and that I may offer hints or
suggestions. Whenever I provide assistance to another student on any
submitted assignment, I understand that it is my responsibility to
explicitly acknowledge that assistance, in writing. However, I also
understand that I am not to share my solutions, whether complete or
partial, with other students.

Furthermore, I understand that it is not permissible to make copies of
my work in any form available to any student for any purpose. I also
understand that the homework assignments in CS 1501 are not intended to
be collaborative efforts and are not to be worked on in groups, whether
on paper, on the computer, or via some other medium. With the limited
exceptions noted above, I understand that the homework assignments I
submit for evaluation are to contain the results of my efforts alone.

Finally, I understand that if I fail to follow the guidelines stated
above, I may be charged with academic misconduct, which carries severe
penalties not only for myself, but for all other parties who might also
be involved in the act of academic misconduct. I will take the time to
become familiar with Georgia Tech's definition of academic misconduct
and the policies and procedures pertaining to academic misconduct.

September 28, 1998
Date
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