The Maximum Subsequence Sum
Problem (MSSP)
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MSSP: The Quadratic Algorithm, Code

1 public static
: int mespluadratic{ int [] a J {

int maxBum = 0;

:  forl int 1 = 0; 1 < a.length; i++ ) {
5 int thiszSum = 0;
for( int j = 1; j < a.length; j++ ) {
thigBum += al[ j 1;

' if{ thisSum > maxSum )
n maxZum = this3um;

11 }

TR

1 return maxSum;

||}

MSSP: The Quadratic Algorithm

e Nlax of the three intervals:
-2 11 -4 13 -5 -2

= Max of the Ove intervals:
-2 11 -4 13 -5 -2
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* o » Max of the two intervals:

* J -2 11 -4 13 -5 -2

» Max of the Tour intervals: 1 ]

-2 11 -4 13 -5 -2 i ]
1 » Mlax of the one interval:
Toeeeed -2 11 -4 13 -5 -2
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MSSP: The Quadratic Algorithm, Analysis
Max ol the values from the five previous steps: 11 +-4+ 13 =20

S0 how much work does this algorithm take?
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MSSP: The Quadratic Algorithm, Analysis
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MSSP: The Quadratic Algorithm, Analysis
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MSSP: The Quadratic Algorithm, Analysis
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MSSP: The LogLinear Algorithm

» We saw thal the second algorithm takes ™ steps which is O V7).
The third algorithm is recursive. Is it better, worse, or the same as the
second one in asymplotic terms?

» Recurrence relation For the number of steps:

fin) = E_fI::;] + n
filj=1




MSSP: The LogLinear Algorithm, Code

1 public static
: int mesploglinear( int [] a, int left, int right J {
if( left == right J
i ifC al 1eft ] > 0 3
5 return al[ laft 1;
5 elze
return O;

§ .. .TECUTsive calle. ..
n ... linear block...
n ...plcking max of thres...

MSSP: The LogLinear Algorithm, Code

1 public static
: int mesploglinear( int [] a, int left, int right J {
...1nitializaticns. ..

i ...Tacursive calle...

B int maxleftBorderZum =
int leftBorder3um = 0;

center; 1 »=

03
for( int 1 = laft; 1-- ) {
: laftBorderSum += al 1 ];

n if( leftBorderSum » maxLaftBorder3um )
1 maxLeftBorderum = leftBorderSum;

W ...plcking max of thres...
|s:|'

MSSP: The LogLinear Algorithm, Code

1 public static
: int mesploglinear( int [] a, int left, int right J {

.initializaticns. ..

[ laft + right T F 2

mesploglinear( a, left, center J;

s int center =
5 int maxLeft3um =
int maxRight3um = mssploglinear( a, center + 1, Tight );

' ...linear block...
»  ...plcking max of thres...

MSSP: The LogLinear Algorithm, Code

1 public static
: int mesploglinear( int [] a, int left, int right J {
...1nitializaticns. ..

i ...Tacursive calle...

i int maxHightBorderSum = 0;

int rightBorder3um = 0O;
« forl int 1 = center+l; i <= right; i++ ) {
: rightBorderBum += al 1 ];
" if{ rightBorder3um > maxRightBorderSum )
1 maxRightBorder8um = rightBorderSum;

W ...plcking max of thres...




MSSP: The LogLinear Algorithm, Code

1 public static
: int mesploglinear( int [] a, int left, int right J {
...1nitializaticns. ..

.. .TEcursive calle...

v..linsar block...

return max3( maxleftSum,
' maxRightSum,
§ maxLeftBordarSum + maxRightBorderSum

n 3

MSSP: The LogLinear Algorithm, Analysis

= Oine more “ileration™:
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MSSP: The LogLinear Algorithm, Analysis

» Let's define f(r) in terms of “smaller versions™ of the same problem:

) =27 +5

fln) = 'J'(E,r'i;—'l +E) tn
=4f{§}+ 2® 4 n
— 4F(2) + 2n

MSSP: The LogLinear Algorithm, Analysis XYZ

» Omne last iteration:

Ffinl = E_f"lgjl + 3n




MSSP: The LogLinear Algorithm, Analysis

» Summary of what we found so far

« Alstep |, we have fln) = 2F(5) +n

s Alslep 2, we have f(r) = 4F(T) + In

= Alstep 3, we have f(r) = SF(5) + 3n

e Alstepd, we have fin] = 16f({] + 4n
» Cieneralization:

s Alslep i, we have fin) = @)

* Seeing where this poes:

= Whal is the largest value 2' could have? ...
= Whal is the largest value ¢ could have? ..

MSSP: The Linear Algorithm

1 public static
: int mesplinsar( int [ ] a ) {

int maxPum = O, thiz=Sum = 0;

i forl int j = 0; 7 < a.length; j++ ) {
; thigBum += al[ j ];

if( thizfum > maxSum )
5 maxZum = thisSum;
n alse if( this3um < O )
1 thiz8um = 0;

W  return maxSum;

MSSP: The LogLinear Algorithm, Analysis
e W now oy @ = lgln) and do some algebraic simplification:

fin) = zi,F(E”I.j + (n)i

=0(rlgn)

MSSP: Comparison Of Performance
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MSSP: Comparison Of Performance
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