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Alfred Aho

o 1975: KBRS fgrep
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e 2020: IR TEIRE Turing Award

ACM Turing Award Honors Innovators Who Shaped the
Foundations of Programming Language Compilers and Algorithms

Columbia’s Aho and Stanford’s Ullman Developed Tools and Fundamental
Textbooks Used by Millions of Software Programmers around the World

Images from https://awards.acm.org/about/2020-turing
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Donald Knuth

The Art of Computer Programming 1

Combinatorial Algorithms, Part 1

(8 —  The Art of Computer Programming [ . ;.

Sorting and Searching

The Art of Computer Programming
Seminumerical Algorithms

:A‘, {ii

The Art of Computer Programming
Fundamental Algorithms

e 1973: Discovered the KMP algorithm (which was also published in a
technical report by Morris and Pratt in 1970—all three published
a joint paper describing the algorithm in 1977).

o 1974: Received the Turing Award.

e He is also known for his book series, “The Art of Computer
Programming, ” which formalized and popularized algorithm analysis
(e.g., the %big 0”).
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def kmp (a,b,Next) :#af3H, bE2FH
La,Lb = len(a),len(b)
pa = pb = 0 #BHRISFHFIFHRIEFH
while pa < La and pb < Lb:
if pb == -1 or a[pa] == b[pbl]:
#pb==-115BEb [0] k&L, EI/ARBnext [0] A /T-1
pa,pb = pa + 1,pb + 1
else:
pb = Next[pb] #ITRBAEZSTFps+1AIAITIREL, Blpa+liXEN
if pb == Lb:
return pa - pb
return -1

ENextFIREBEFHRIERT , kmpEHEO (La)
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®next[i] = k, WZE b[i] '= blk] W

def countNext (b) :
i,k,Lb = 0,-1,1len(b)
Next = [-1] for i in range(Lb)]
while i < Lb - 1: click_boxclick_box
if k == -1 or b[i] == b[k]:
Next[i+l] = k + 1
i,k=1i+1,k +1
else:
k = Next[k]
return Next

E%E0(len (b))
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def countNext (b) :
i,k,Ib = 0,-1,1len(b)

Next = [-1 for i in range(Lb)]

while i < Lb - 1:
if k == -1 or b[i] ==
Next[i+l] =k + 1
i,k=1+1k +1
else:
k = Next|[k]
return Next

EHE0o(len (b))
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def countNext (b) :
i,k,Ib = 0,-1,1len(b)

Next = [-1 for i in range(Lb)]
while i < Lb - 1:
if == -1 or b[i] == b[k]:
Next[i+l] =k + 1
i,k=1i+ 1,k +1
else:

k = Next[k]
return Next

S2E0 (1len (b))
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def countNext (b) :
i, kx, L =0, -1, len(b) # FIRkFAENext[0]
Next = [-1] * L
while i < L - 1:

if k == -1 or b[i] == b[k]:
if b[i+l] == b[k+1l]:
Next[i+1l] = Next[k+1] = : Iy -
else: Gblk+1] == bi+1], NRFNext[i+1]
Next[i+1] = k+1 M— Next[k+1]ELIRE S k+138
R
i, k=1+1, k +1 —I—Elﬁo
else:

k = Next[k]
return Next
print (countNext ("abbcabcaabbcaa'))
#>> [-1, 0, O, O, -1, 0, 2, -1, 1, 0, O, O, -1, 5]
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Image from http://www.zrzahid.com/linear-time-string-matching-using-kmp-matching-algorithm/
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