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Bruner (1960)

“Any subject can be taught
effectively in some intellectually
honest form to any child Iin any

stage of development”
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X >=Yy . max .= X

y>=X:.max =y
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e "[T]his oscillation between “the representation” and
“‘what it stands for” is an intrinsic part of the
programmer’s game” (Dijkstra, 1975)

e "[Clomputer scientists ... must create abstractions of
real-world problems that can be represented and
manipulated inside a computer” (Aho & Ullman, 1992)
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D'90N NN'YA [I' N'Van

bubbleSort (A: list of sortable items) SLRND.
n = length(A)
repeat
swapped = false
fori=1ton-1do
if Afi-1] > A[i] then
swap(A[i-1], A[i])
swapped = true
until not swapped
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[I'XNN NX'XN N'Yan

JNNS
findMedian (A: a list of sortable items)

n = length (A)
sort the list A
If nis odd

return A[(n+1)/2]
If nis even

return the average of A[n/2] and A[n/2+1]
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bubbleSort (A: list of sortable items)
_ _ _ n = length(A)
findMedian (A:-a’list of sort repeat
n = length (A) swapped = false

. fori=1ton-1do
sort -the list A if A[i-1] > A[i] then
If n is odd swap(A[i-1], A[i])

return A[(n+1)/2] swapped = true
until not swapped

If n is even
return the average of A[n/2] and A[n/2+1]
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findMedian (A: atist of sort
n = length(A)
sortthe list A
If n iIs odd
return A[(n+1)/2]
If nis even
return the average of A[n/2] and A[n/2+1]
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niynwn ¢ nina

1 = length (A) Sort a Ii_st of
_ sortable items
sortthe list A
If n 1S odg
return A[(n+
If n IS even

return the average of A[n/2] and A[n/2+1]
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mergeSort (A: list of sortable
items)
n = length of A . .
if n < 1 then -Indin
return A
left = left half of A
right = right half of A
left = mergeSort (left)
right = mergeRort (right)
return merge (left, right)
SQUIL UIT TISL A

If n iIs odd

return A[(n+1)/2]
If nis even

return the average of A[n/2] and A[n/2+1]

Of sort
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findMedian (A: atist of sort
n = length(A)
sortthe list A
If n iIs odd
return A[(n+1)/2]
If nis even
return the average of A[n/2] and A[n/2+1]
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niynwn ¢ nina

1 = length (A) Sort a Ii_st of
_ sortable items
sortthe list A
If n 1S odg
return A[(n+
If n IS even

return the average of A[n/2] and A[n/2+1]
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findMedian (A: a list of sortable items)

n = length (A)
sort the list A
If nis odd

return A[(n+1)/2]
If nis even

return the of A[n/2] and A[n/2+1]
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[I'XNN NX'XN N'Yan

bubbleSort (A: list of sortable items)
findMedian (A: atist of sort N = length(A)

3 ) repeat
n = length (A) swapped = false
sortthe list A fori=1ton-1do
if n is odd if A[i-1] > A[i] then

AHPEL)2 (A[I-1], Afi])

return A[(n+1)/2] swapped = true

If nis even until not swapped

return the average of A[n/2] and A[n/2+1]
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findMedian (A: atist of sort
n = length(A)
sortthe list A
If n iIs odd
return A[(n+1)/2]
If nis even
return the average of A[n/2] and A[n/2+1]
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N1IDN NISY e
Q0 NISY e
NnI'7'Vv NISY e
points <« points + 3
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N1dN NISY e
Q0 NISY e
mov (points, pointsl)
add (points, points2)
NnI'7'v NISY e
points < pointsl+ points2
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e "[T]his oscillation between “the representation” and
“what it stands for” is an intrinsic part of the
programmer’s game” (Dijkstra, 1975)

e Thinking like a computer scientist [...] requires
thinking in multiple levels of abstraction.” (Wing,
2006)

e "they [natural computer scientists] are individuals
who can rapidly change levels of abstraction,
simultaneously seeing things “in the large™ and “in
the small™ (Knuth, in Hartmanis, 1994)
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