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2000 AP® Computer Science

A Question 4, AB Question 1

|Part A: Get Coor di nates  2pts

+1 Find row and column
+1/2  attempt (must examine ch and nyMat)
+1/2  correct (no loop errors)

+1 construct and return Poi nt
+1/2  attempt (must try to construct or assignto a Poi nt)
+1/2  correct (must get attempt to find row and column)

|Part B: Encr ypt Two 4 pts

+1 get coordinates
+1/2  attempt (must: refer to elements of pai r and use return value
asa Poi nt throughout rest of part)
+1/2  correct

+1 special case(s) — same columns, same rows
+1/2  attempt (to check that i nt coordinateslie on aline instead of at opposite corners
of abox)
+1/2  correct (tests and handles same column case)
(note: same rows can be done as general case)
+2 general case
+1 attempt (must set elements of an apstri ng using elements of myMat )
+1 correct (including return)

|Part C: Encrypt Word 3pts

+1 loop over pairs
+1/2  attempt (must attempt to process pairs of consecutive letters from wor d)
+1/2  correct (stay in bounds, appropriate number of iterations)

+2 update result

+1/2  formtwo character apstri ng from consecutive lettersfrom wor d and use
later in context of encryption
+1/2 cadl Encrypt Two() with parameter, or reimplement perfectly
+1/2  correct last char when odd length
+1/2  result assembled asan apstri ng in proper order and returned
Usage:
-1 incorrect use of apstring

char c, d;
apstring s, t(pair);

Correct examples Incorrect examples
la. s =c¢, s +=d; or s =c + d;
1b. s += ¢c; s += d;
2. t[0] =c: t[1] = d: s[0] =c: s[1] = d:
3. wor d. substr(k, 2) wor d. substr(k, k+1)
4. ¢ = word[K]; ¢ = word. substr(k, 1);

-1/2  Encryptor. nmyMat inany part
-1/2  modifying a const parameter (parts B and/or C); deduct at most once

0 confuse () and []; confuse -> and .; apstring<char>
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2000 AP® Computer Science

AB Question 2

[Part A: operator < 2 pts

+1 attempt (must have at |least two true cases)
+1 correct

Notes:
e return (lhs < rhs); losesbothpoints
* Missing . op more than once loses correctness point (alternate solution)
e Comparing valuefield in struct loses correctness point
e returning 1 fortrueand O for falseis OK
o perfect coding of > instead of < getsattempt, loses correctness

|Part B: | nfi xToPost fi x 7 pts

+1 loop through all valuesin t enpQ
+1/2  attempt (must attempt to change state of t enpQ
+1/2  correct (must dequeue t enpQ correctly)

+1 handle t ok. op == NUMBER case correctly
(note: separate handling not needed, works as part of general case — get this point if
attempt for general case given)
+1/2  attempt
+1/2  correct

+2 process items on top of stack
+1 attempt (attempt to enqueue all operator tokens of equal or higher precedence)
+1 correct (Note: <=, >=, > == not available for TokenType, |ose correctness)

+1 push current operator onto stack after some attempt to process top,
current operator must be at top of stack

+2 process tokens remaining on stack (must have loop attempt)
+1 attempt
+1 correct

« misuseof voi d functionsloses correctness point

e using i nfixQ instead of t enpQ loses ¥z point in usage (confused identifier)

e using Token or TokenType instead of op loses1 pointin usage (type error)
e assuming i nfi xQ not empty is OK

rhs PLUS TIMES NUMBER
Ihs
PLUS fase true true
TIMES false false true
NUMBER fase false false
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2000 AP® Computer Science

AB Question 3

[Part A: AddSi gDi gi t 3pts

+1 create node with correct character
+1/2  attempt (must use new to get attempt)
+1/2  correct

+1 link node at head of list

+1 increment nyNunDi gits

|Part B: GetDigi t 4 pts

+1 precondition false case
+1/2  attempt
+1/2  correct

+2 locate correct pointer
+1 attempt (must have aloop involving the list)
+1 correct (must not modify nmyDi gi ts)

+1 convert to value and return (must get attempt on locate to get these points)
+1/2  attempt (must accessthelist)
+1/2  correct

|Part C : ~Bi gl nt (destructor) 2 pts

+1 traverse list
+1/2  attempt
+1/2  correct

+1 delete each node
+1/2  attempt (delete must be inside the loop to get the attempt point)
+1/2  correct
Usage:

-2 Missing * inpointer declaration
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2000 AP® Computer Science

AB Question 4

[Part A:

G veAdvi ce 4 pts |

+1

+1

+2

test whether node contains question/movie in some meaningful context (check both children
NULL isOK; check last charis ' ?' isnot OK).
T. 1 sQuesti onNode() ok (nousage error for this)

print questions and get responses, print final movie
+1/2  attempt
+1/2  correct, including response

examine/traverse questions according to response, stop at movie

+1 attempt (must have both test response Y/N and move yes or no)

+1 correct (loop with correct stop)

Note: whileloop and recursion loses both examine points unless entirely correct

|Part B:

TracePat h 5 pts

+2

+3

Handle base case/leaf node (movie)

+1 attempt (must have 2 out of 3: verifiesis movie node; test movie match;
push movie onto stack)

+1 correct (all three of above and correct return in both true and fal se cases)

Handle recursive case/interior nodes (questions)
+1 attempt (must have both: - at least one recursive call including node param
- attempt to push onto path stack)
+1 correct (must have all:
- verify is question node before making recursive calls or have
NULL base case check
- both recursive calls with node param (missing other params, see
usage)
- if found, append Y/N to question and push onto stack)
+1 return true/false depending on results from recursive cals
(must be in context of recursive calls)

Notes: No check to distinguish question from movie node loses both leaf and interior correctness.
This can be checked by acall to | sQuest i onNode or by checking both children are NULL.

Theuseof apstack<stri ng> ratherthan apst ack<apstri ng> asaparameter for
TracePat h wasatypographical error. However, it did not affect the responses of students.
Sincethe C++ class st ri ng hasall the member functions defined for apstri ng, the code
would be correct either way, and students were not penalized for using st ri ng rather than
apstring throughout the problem. The few students who noted the error, assumed that
apstring wasintended and answered accordingly.

Usage:
-1/2
-1/2

-0
-0
-0

Using | eft and ri ght instead of yes and no consistently through problem.
Missing one or both of nmovi e and pat hSt ack parametersin recursive calls

Using . if -> used correctly elsewhere
Missing T onfield accessif T->... used correctly elsewhere
Using T. 1 sQuesti onNode() insteadof | sQuesti onNode(T)
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