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def bin_search(a, 1, r, b):
if r <1: -7} L moss immen \.}AMS Pon N g=in
return None
else:
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return m .
elif b < a[m]: aeu_,dnjres Elem. Udeiner
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else: # a[m] > b
return bin_search(a, m+1, r, b) _., rechbe Halﬁl—e
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Step 1: Determine a pivot I 4 | 2 | 6 I 5 | 3 | 9 {
A A
left pivot right
Step 2: Shift the left pointer to find
a value greater than the pivot ‘ 4 | 2 l 6 I 5 | 3 | 9 ’
L
(eft pivot right
Step 3: Shift the right pointer to
find a value less than the pivot 4 2 6 S 3 9
A
(eft pivot right
sSWap
Step 4: Swap values at the poiners I 4 | 2 - 5 - 9 ’
3 r\
(eft pivot right
| d (oos den &ldes)
Step 5: Repeat the above steps until 4 2 3 5 6 9 def qulcksort (a’ 1, ):
two pointers both meet or cross it A, K 998
A Qe
- A k = partition(a, 1, r)
4 [ hY .
lefr pivor riaht quicksort(a, 1, k - 1)
https://www.baeldung.com/cs/quicksort-vs-heapsort quicksort(a, k + 1, 1)
def partition(a, 1, r):
https://mycareerwise.com/programming/category/sorting/ p= alr]
uick-sort-using-recursion iy . . s
QuICKeSOILUS d-tecursion e Invariante: Vor Iteration i ...
for i in range(l, r): m Alle Elemente in a[1:3] sind < p.

if a[i] < p:
alil, aljl = aljl, alil
it : Laufzeit: O(r — 1) C O(n).
aljl, alr] = alr], aljl
return j

m Alle Elemente in a[j:i] sind > p.






