Lecture 1
Part E

Asymptotic Upper Bounds
of Implemented Algorithms
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Determining the Asymptotic Upper Bound (1)

int maxOf (int x, int y) {
int max = x; 0@)
if_(yv > x) {OC)

max = y; OC[)
}
return max; OC\)
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Determining_the Asymptotic Upper Bound (2)

int findMax (int[_] a, int n) {
currentMax = a[0]; 001

for (intCi = ™[I < b ) {tkv/lz

if (G[i] ?'c/urrentMax) {
currentMax = ali] ;)
i e £}
return currentMax; } 0(|
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Determining_the Asymptotic Upper Bound (3)

boolean contalnsDupllcate (int[] a, int n) {

foxr (int i —(@ i < n {lk 2

for (1nt(75= - e
if (1 (=) 7 (&&Ja[iN\== a[7] {

return true; }
i tt; }
i ++; rod)
return false; } /7)/|
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Determining_the Asymptotic Upper Bound (4)

int sumMaxAndCrossOPro cts (int[] a, int n) {
int max = al 4)) v
for(int 1 =(1} 1 <) 1 ++ {CXA>

if @G i) ) max) { max(XaliD; }

) =

{___7

int sz_lm@‘max; 0(’)
for :int k_—Eal k <@ k@[ { 2

sum\+= a[71 *)G[kl; }
L > 7 l-./'t\
return sum; }00 v
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Determining_the Asymptotic Upper Bound (5) ¢

int trlangularSum (int[] a, int n) {

v/for (ing i = 0; 1(<ln) i ++) {

for (int €D=UP 7 </ 7 ++) {

sum += aljl; }af()

return sum; }06
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Lecture 2
Part A

Asymptotic Upper Bounds
of Array Operations



[0, T-1]= (t-D-0+! @@
Inserting into an Array =~ =(7) 4% Qe L <Ghyd]

String(] insetAt(String[] a, int‘@ String e, int
7string(] result Y new String[n + 1]; O[D

for(:l.nt(:;— 03 j <—(:2- l; j ++){ res lt @ } O(ﬂ D 001)

result(di)q= ¢g; ¥e Co 1= 4[]

for (int j —q j@# j ++){ resuly ~ } 0(/! l) &J»

return resul E7 )
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Lecture 2
Part B

Asymptotic Upper Bounds
Selection Sort vs. Insertion Sort



Sorting Orders of Arrays | decreasing/descending
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Selection Sort ~ » "‘oéret 2
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Keep|selecting minimum|from the unsorted portion
and appending it ’ro the end of sorted portion.
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Insertion Sort [mf&/
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Selection Sort in Java 4 +2) | T e 2D
= =0y 2 2- - @D
1 Pvoid selectionSort (int[] i :_ L . (A=) (A4
2 for (GintQEEEE: i <= (n — 2); 7 ++) a "2 0 ICL)T) 3°
3 = int minIndex = 1i; 2
4 -, for (int j =@ j<=(n-"1); i+  OQ) \'ﬁl % [ V2% 2
5 — S if (alj] < alminIndex]) { minIndex = j; }
6 —>|int temp = alil;
7| 7|ali) = alminIndex]; 4»14? AIT(.)] Md a["':"il'd 1 Outer Loop:
8 ' = ; ' i i
Aminindex] —_tomp At the end of each iteration
0 Tek
Inner Loop: select the next min from ali] to a[n - 1] of the for-loop, H"{t
and put it to the end of the sorted region. a is sorted from a[0] to a[i].

_(D] inner loop: j from ? to ?| midindex at L6 | after L6 - L8, a becomes?
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Insertion Sort in Java 0 4] A 7
L0, = vg_];t_]_-_,

1 fvoid 1nsertlonSort( int[] a, int n) MMA/ N‘*
2 for (int Si} i <94_ i ++) a 1 2 3’t0mt
3
4 ~1 3 | | 4] 2 -I
B
6
7 Outer Loop:
8 At the end of each iteration

f the for-| belof ©
Inner Loop: find out where to insert current into| |©F Th€ Tor=100p. 1
a[0] to ali] s.t. that part of a becomes sorted. a is sorted from a[0] to ali].

current after L3 15j at L8
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