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We used draft concept inventory as a The tutorials presents a large number of » Uses successful mental models from
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division computer science courses. We students struggle with recursion. to practice with automgtically assessed - Illustrates the steps of code tracing
describe our development process to small-scale programming and  non- through the copies model.

: rogramming exercises. "
create a concept inventory (CI) that can percentage of students Prog J * Illustrates the steps of code writing
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exercises helps to insure that students | |well students are learning recursion | | - Static code analysis to detect s e

spend adequate time learning recursion. | | using present instructional methods. common misconceptions o
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Course Level Taught CS2:9 N/A
0 n ce Et nve nto r ! Required Recurs ion Nothing Required: 8 2 hours i |
Background Basic Knowledge: 2
Time Spent on 5to 10 hours: 8 2.5 hours Instructors Su rvey Responses
Recursion in Class Can not be estimated: 2
- [ m Hide Recursion le Completion Exercises Set 1
) A r R r I n m I n I n Time Required by the 4to 7 hours: 2 10 hours
n student to spend on 8to 27 hours: 8 Recursion Code Completion: Base Case O
Recursion . i
Bees SnEr T e Yes: 10 N/A R _— . o et <t b . COde completlon Exe rCIseS You may even think there's no reason to declare smallResult and prefer to write it as shown in the third version
. ( a n b e u S e d aS re — a n d O St — te Sts more t|me on NO O base case so thatgtms function concat.enate the values in anirray named list and return it in a Answer
x . 5 . string. The values must be seprated with a space and in the order of increasing subscript BV S TR
recursion? E Sti;i'gfnziiu'gsﬂﬂﬁgﬁﬁﬁgi”g[] Tist, int ivde) " S ir:\t surln(int arr[],int size) im.: sumFint arr[],int size) Differe nt VerSions
3 // <«<Missing code>> | { if (size==8) { if (size==@)
. - - ! et LCTLXC AT of a Recursive Function
easures e learnin all aS pre- i s s {
return smallResult + arr[size-1]; int smallResult=sum (arr,size-1)
| result = smallResult+arr [size-1]
- } }
pOSt- test dirrerence. Question percentage Average 5
Time spent on <7 hours: 71.2% 4 hours Recursion Harder Code Completion : znj ( : - ”E]) :
Recursion > 7 hours: 28.8 return @;
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StUdents Survey Responses Tlme Spent on COdIng < 3 hours: 71% 2 hours Harder completion Exercises Given the following recursive function write down the missing code at the else such that this Answer FEELAY S EAr, SiEE = il anrl SiEe =L
Bat Exercises > 3 hou rs: 29% function returns the binary equivalent of an integer N in a String spaces seprated. Example: the }
rrect recursive call or
Confidence Level <3: 65.3% 2.5 1 %tring e, "
(On a Scale Of 5) > 3: 34'7% : iie*‘:uggmlf\tééer.tuStr‘ing(num); m
Consider the following incomplete function: 8 et ibi
213 O
Guesticnl ( R1l_warl)
Write: RECU rSive Ca" 1 (Q1_warl <= 0) Since the first domino has to be tipped over manually, the sclution for the base case, PrintOneToN(1), is solved
: ly by printing 1
( ):

Recursive Domino Effect

Re C U rS i O n TU tO ri a I Recursion Wiriting Exercises Set 3 toprintltoN

What should replace "missing code” so that the value of the invocation of Questioni(6) returns the value 21 ?

Consider the following function:

[he tutorial ter Int ti Ith
- -
automated feedback. It 1s an online
that position in the triangle. Consider that the triangle starts at row 0 and column 0.
t - - 1 int pascal(int row, int column){
2 if({row <0 && column<@)
3 return 8;
utorial designed to address the common B
2 oqneturn 15 10/13
: Y return pascal(row-1, column) + pascal(row-1, column-1);
- - | /
m I n I n h h n h V I n The result returned added to arr[n-1]. The value of nis 3 ,soarfn-1]=ar[3-1]=ar[2]=6.So, add 0 + 6.
For the following recursive method, give the missing code so that when passed 2 numbers, it will find the
sum of all the integers between them inclusive. Example: Given 1 and 4, add 1 + 2 + 3 + 4 and return 10. If .
nt sum( int arr[], int n ) Tracn‘]g

the two numbers are equal, then return only one of them and not their summation. Example: Given 2 and 2, = d - ff - b d i
{ .
recursion. It difterentiates between code of a Sum Function
Hide Recursion Tracing Exercises Set 1 return 8;
- = - - = else
Recursion Tracing: Function return Current score: 0 out of 1 {
writing and code reading/tracing skills. ——
return smallResult + arr[ n 11];
Consider the following function:

H 1 1 PrintOneToN(n-1) //to print integers from 1 to n-1
Trace: BaCkward FIOW COde ertlng ExerCIses int n //where 1<nzN

its position in the row (which you could call a column). Every number in Pascals triangle is defined
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Write: Base Case

% ?ublic int result(int n)
Code Tracing Exercises e,
' ) return 2 * result(n-1);

Consider the following function:

Need help?

] ] ] Wh:at value does result(8) return? (Either write a number, or write "infinite recursion".)
Trace: Infinite Recursion 'his tutorial is part of OpenDSA, a
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C O I I e Ct I O n Of O p e n - S O u rce tu to r I a I S th at This process will repeat till we have all the disks moved to support B as we will see in the rest of this tracing visualization:
What is the returned value of the invocation Question3(2,3)? Either give a number, or if it will eventually lead - -
to an infinite recursion just write "infinite recursion”, (without the quotes). m ake exte n S I Ve u Se Of a I g O r I th m
- - - - Hide Recursion Summary Exerci Fu I I Tra c| ng
Write a recursive method int BinaryTolInt(String binary) that takes a string with a binary number (it only V I S u a I Z at I O n S an au tO I I l at I Ca Recursion: Summary Questions Current score: 0 out of § Q
has 1 and 0s) and returns the integer (numeric) representation of the number. Your routine must be Of Towers Of Han0|
- - .
assessed Interactive exercises e
. A recursive method is invoked differently from a non-recursive method. 9 True
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char spare) {

Summary Exercises
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Write:

. For example, the following code System.out.println{BinaryToInt{"1818"}) prints 10. [ CheckAmswer |
A Complete Function

How to convert from binary to decimal: Each position in a binary number is valued at 2Position. That is, the
right most value is 22, the next right most is 2!, etc.

Binarydigit |1 |0 |1 |0

Power of 2 23 [ 22 [ 21 [ 20

Decimal value |3 |4 |2 1
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