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CS307 Spring 2010 Mdterm 1 Solution and Grading Criteria.

Gradi ng acronyns:

ABA - Answer by Accident

Al OBE - Array Index out of Bounds Exception nay occur

BOD - Benefit of the Doubt. Not certain code works, but, can't prove otherw se
ECF - Error carried forward.

Gacky or Gack - Code very hard to understand even though it works or solution
is not elegant. (Cenerally no points off for this.)

GCE - Gross Conceptual Error. Did not answer the question asked or showed
fundanent al m sunder st andi ng

LE - Logic error in code.

NAP - No answer provided. No answer given on test

NN - Not necessary. Code is unneeded. Cenerally no points off

NPE - Null Pointer Exception may occur

OBCE - Of by one error. Calculation is off by one.

1. Answer as shown or -2 unless question allows partial credit.

No points off for differences in spacing and capitalization. |If quotes
i ncl uded,

okay.

A 45

B. [4, 2, 5] (comma differences and brace differences okay, just need 4, 2,
and 5 in that order.)

C [2, 5 4] (commua differences and brace differences okay, just need 2, 5,
and 4 in that order.)

D. O

E. The declared type of obj is Object. Object does not have an add method so
the conpiler will not allow obj.add("Kelly"). (O words to that effect.)

F. Runtinme error or Exception. (No explanation required.)

G |Pod is an abstract class. Abstract classes cannot be created. (or
instantiated) (Or words to that effect.)

H flash 30
I. flash 40
hard drive 20
hard drive 30

J and K. Can be other than valid / invalid. Some way of saying declaration is
okay or not. Explanations NOT needed. -1 each part

1. invalid
val i d

1. valid
i nval i d

flash 30
hard drive 1
hard drive 2

O 2 =2 I DdX D=

Zero or more. (O words to that effect.)
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2. Conments. | thought this would be an easy probl em because we had spent so
much tinme on the array based list data structure in class and there were nmany
simlar questions on old tests. However a | ot of students had trouble dealing
with the list abstraction and the concrete array. The real difficulty was in
determning the size of the resulting list, ensuring capacity, and then
correctly copying elements fromthe original two lists to the resulting |ist.

Conmon pr obl ens:

- confusion between a GenericlList and an array

- not updating size of resulting |ist

- calling nethods (add, resize, constructor with initial capacity) w thout
defining them

- error in maintaining index into result and index into origina

- not ensuring enough capacity in the resulting lists internal array

- confusion between size of list and length of internal array.

Suggest ed Sol ution

public GenericList interleave(GenericList other) {
CGenericList result = new GenericList();
result.size = Math. mn(size, other.size) * 2;
result.container = new Qbject[result.size];
int limt =result.size / 2;
/] alternate elenents fromthis |ist and other
for(int i =0; i <limt; i++) {
result.container[i * 2] = this.container[i];
result.container[i * 2 + 1] = other.container[i];

}

return result;

}

Grading Criteria: 25 points

Create result: 2 points

Det ermi ne nunmber of elenents in result: 3 points

ensure results contai ner has adequate storage: 3 points

set result.size: 2 points

| oop to add elenents to result: attenpt 2 points, correct 4 points

access elements fromthis and other and place themin correct elenents in
result. attenpt, 2 points, correct 5 points

return result: 2 point
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3. Comments: A 2d array problemwi th objects. Dealing with the nei ghborhood of
cells instead of the whole 2d array was the real challenge as well as ensuring
an Arrayl ndexQut Of BoundsException did not occur

Overall students did well on this question

Common Probl ens:

- not determ ni ng bounds of nei ghborhood to prevent Al OBE

- not calling methods on col or objects correctly

Suggest ed Sol ution

public static int nunGeaterBlueGeen(Color[][] grid, int row,

int col, int size) {
int result = 0;
int g =gridirow][col].getGeen();
int b =gridrow[col].getBlue();
for(int r = row- size; r <= row + size; r++) {
for(int ¢ = col - size c <= col + size; c++)
if( 0<=r &&r < grid.length &% 0 <= ¢c & & c < grid[0].length) {
if( grid[r][c].getGeen() >g & grid[r][c].getBlue() > b)
resul t ++
}
}
}

return result;

}
Grading Criteria: 20 points
| oop through all elenents in neighborhood: attenpt 2 points, correct 4 points

Ensure coordinates are for valid cell to avoid Al OBE
attenpt 2 points, correct 2 points

access object nmethods getBlue() and getGreen correctly: 3 points

increnent result if color object has nore blue and green than col or object at
center of neighborhood: attenpt: 2 points, correct 4 points

return result: 1 point
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4A. Conmments. People generally did well on this question. | think the people
who did the assignnent did well on the question as they were fanmliar with the
NaneRecord cl ass and using Arraylists.

Conmon probl ens i ncl uded:

- not accounting for 0's correctly.

- trying to permanently change 0's to 1001's

- not knowi ng how to use the ArrylLi st

- not taking the absolute value of the difference in ranks

Suggest ed Sol ution

publ i c bool ean i nSynch(NaneRecord other, int maxDiff) {
bool ean synch = true;
i nt decadel ndex = O;
final int UNRANKED = 1001;
whi | e(synch && decadel ndex < this.ranks.size()){
int rl = this.getRank(decadel ndex);
int r2 = other.get Rank(decadel ndex) ;

if(r1 ==
r1 = UNRANKED;
if(r2 == 0)

r2 = UNRANKED
int diff = Math.abs(rl - r2);
synch = diff <= maxDiff;
decadel ndex++;

}

return synch;

}
G ading criteria: 15 points

- loop through correct nunber of decades: attenpt 1, correct 3

- get ranks correctly fromeach NanmeRecord object: 2

- correct Os to 1001: 3

- correctly check absol ute value of difference conpare to ma all owed: 2
- deternine answer correctly: 3

- return result: 1
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4B. Comments. The algorithmfor this question was not hard (a sinple
iteration problem, but dealing with a lot of different data types was a
chal | enge. The question included a String, an ArraylLi st of NaneRecords, an
ArrayList of Strings, individual NaneRecords, and the Nanes class itself. That

was a lot. Again, | think students who did the assignnent tended to do well
It was okay to use the String equals nethod. | did not count off for using ==
or !'= which mght not give the correct result.

Conmon pr obl ens:

- using [] on ArrayList instead of get nethod
- confusion on data types
- not ensuring the String name is present.

public ArrayList<String> inSynch(String nane, int maxDiff){
ArrayList<String> result = new ArrayList<String>();
NaneRecord target = get Nanme(nane);
if(target !'= null){
for (NameRecord ot her : nanesList){
i f(!other.getNane().equal s(nane)
&& target.inSynch(other, maxDiff)){
resul t.add(ot her. get Nane());

}
}
return result;

}
Grading criteri a:

- create result, ArrayList<String>, 1

- get target NanmeRecord (via method or search of ArrayLi st<NaneRecord), 1
- check if resulting NameRecord is null indicating name is not present and
net hod nust return an enpty ArrayList (not null), 1

- loop through ArraylLi st <NaneRecord> correctly, 3

- ensure same name not added to results, 1

- check two NaneRecords in sync, 1

- if in sync add to result, 1

- return result, 1



