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0/1 Knapsack
Dynamic Programming

7 (knapsack capacity)
1,4,5.7)
W=(1,3.4,5)

_‘
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m= 7 (knapsack capacity)
P=(1.4,5,7)
W=(1,3,4,5)

(P) W 0
(1) 1
(4) 3

(7) &

m= 7 (knapsack capacity)
P=(1,4,5,7)
W=(1,3,4,5)

(P) W 0
(1)1 0
(4 3 0
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m= 7 (knapsack capacity)
P=(1.4,5,7)
W=(1,3,4,5)

Have 1(kg)
(P) W 0 1
(M1 o 1
(4 3 0

s 0 . | | |

Need 1(kg)
Got profit 1

m= 7 (knapsack capacity)
P=(1,4,5,7)

W=(1,3,4,5) Need 2(kg)
Have 1(kg) scoogrgﬁ’: gfh;y i
(P) W 0 1 2
1y 1. o 1 1
(4 3 0

3 4 5

(7) S




m= 7 (knapsack capacity)
P=(1.4,5,7)
WZ(] ,3,4,5) Need 3(kg)

Can get only 1(kg)
S fi 1
G o profit of

(P) W 0 1
(1)1 0 1

(4 3 0

s 0 . | | |

m= 7 (knapsack capacity)
P=(1,4,5,7)

W:(] 13,415) Need 4(kg)

Can get only 1(kg)
fit
S So profit of 1

P W 0 1
1y 1. o 1
(4 3 0

(7) 5 O
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m= 7 (knapsack capacity)
P=(1.4,5,7)
W=(1,3,4,5)

Have 1(kg)
(P) W]
(1) 1

0
0

1
1
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L o

Need 5(kg)
Can get only 1(kg)
So profit of 1

)

(4) 3

0

s 0 . | | |

m= 7 (knapsack capacity)
P=(1,4,5,7)
W=(1,3,4,5)

Have 1(kg)

() W_0

(1) 1

0

1
1

(4) 3

0
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AOSA 91010
(1) 1 0 11 1 1 1 1 1
(4 3 0 1
(7) 5 0

ASA AP A
(1) 1 0 1 1 1 1 1 1 1
(4) 3 0 1 1

(7) 5 O
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m= 7/ (knapsack capacity) i
ee g

P:( 1 '4'5'7) hence we retain the old profit and reject this item OR
W:(] ,3,4,5) We select This.ofTer emptying Thg'bog by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

P) W 0

m= 7 (knapsack capacity) e
ee g

P= (] '4'5'7) hence we retain the old profit and reject this item OR
W:(] 13,415) We select This'ofTer emptying Thg'bog by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

(P) W 0
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m= 7/ (knapsack capacity)
P_]457 Need 3 kg
_( A ) hence we retain the old profit and reject this item OR
W:(] ,3,4,5) We select this after emptying the bag by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

P) W 0

1
1
1

m= 7 (knapsack capacity)
P=(1457 Need 3 kg
_( A ) hence we retain the old profit and reject this item OR
W:(] 13,415) We select this after emptying the bag by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max
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fi(y) = MAX{f.(y) fi..(Y-wi)+p:)}

m= 7/ (knapsack capacity)
P_]457 Need 3 kg
_( A ) hence we retain the old profit and reject this item OR
W:(] ,3,4,5) We select this after emptying the bag by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

)

m= 7 (knapsack capacity)
PZ(] 45 7) Need 4 kg HAVE 3 KG
A hence we retain the old profit and reject this item OR
W:(] 131415) We select this after emptying the bag by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

J
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A5 7 (knOpSOCk COpOCiTY) Need 4 kg HAVE 3 KG

P:( 1 '4'5'7) hence we retain the old profit and reject this item OR
W:(] ,3,4,5) We select This.ofTer emptying Thg'bog by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

P) W 0

B35 7 (knopSGCk COpOCiTY) Need 4 kg HAVE 3 KG

P= (] '4'5'7) hence we retain the old profit and reject this item OR
W:(] 13,415) We select This'ofTer emptying Thg'bog by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

(P) W 0
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A5 7 (knOpSOCk COpOCiTY) Need 4 kg HAVE 3 KG

P:( 1 '4'5'7) hence we retain the old profit and reject this item OR
W:(] ,3,4,5) We select This.ofTer emptying Thg'bog by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

P) W 0

B35 7 (knopSGCk COpOCiTY) Need 4 kg HAVE 3 KG

P= (] '4'5'7) hence we retain the old profit and reject this item OR
W:(] 13,415) We select This'ofTer emptying Thg'bog by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

(P) W 0




m= 7 (knapsack capacity)
P=(1.4,5.7)
W=(1,3.4,5)

Have 3(kg)

(P) W 0 1 2

26-04-2021

Need 4 kg HAVE 3 KG

hence we retain the old profit and reject this item OR
We select this after emptying the bag by 3kg means
going to previous row 3 (kg) positions backwards
From these two options choose the max

4 5 6 7

3
0o 1<« 1 < 1«1 1 1 1 |
0 1 1 4 OR

m= 7 (knapsack capacity)
P=(1,4,5,7)
W=(1,3,4,5)

Have 3(kg)

(P) W 0 1

fily) = MAX{f.,(y) fi..(y-w)+p;)}

Need 4 kg HAVE 3 KG

hence we retain the old profit and reject this item OR
We select this after emptying the bag by 3kg means
going to previous row 3 (kg) positions backwards
From these two options choose the max
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UPOSO UPA
D / eed g HA
e e we reld e old profit and reje em OR
/ e sele affer emp g the bag b g med
going to previo O ) positions ba ard
ave g O ese O oplio oose the ma

Mm1./0 1 1 1 1 1 1 1
4 3 0 1 1 4 5 |V

(7) 5 O

APPSO 0]0]0
D / eed g HA
e e we reld e old profit and reje em OR
/] e sele affer emp g the bag b g meda
going to previo O g) positions ba ard
ave g O ese O OPTIO o0se e a

(1)1 ./ 0 1 1 1 1 1 1 1

(4) 3 0 1 1 4 5 1 OR

(7) 5 O
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A5 7 (knOpSOCk COpOCiTY) Need 5 kg HAVE 3 KG

P:( 1 '4'5'7) hence we retain the old profit and reject this item OR
W:(] ,3,4,5) We select This.ofTer emptying Thg'bog by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

P) W 0

m= 7 (knapsack capacity) S

P= (] '4'5'7) hence we retain the old profit and reject this item OR
W:(] 13,415) We select This'ofTer emptying Thg'bog by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

(P) W 0
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m= 7/ (knapsack capacity)
P:(] 45 7) Need 5 kg HAVE 3 KG
A hence we retain the old profit and reject this item OR
W:(] ,3,4,5) We select this after emptying the bag by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

P) W 0

m= 7 (knapsack capacity)
P___(-l 45 7) Need 5 kg HAVE 3 KG
A hence we retain the old profit and reject this item OR
W:(] 13,415) We select this after emptying the bag by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

(P) W 0
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r ]
: fi(y) = MAX{fi.i(y).fi..(y-w)+p;)}
m= 7/ (knapsack capacity)
P=(] 457 Need 5 kg HAVE 3 KG
_( A ) hence we retain the old profit and reject this item OR
W:(] ,3,4,5) We select this after emptying the bag by 3kg means
going to previous row 3 (kg) positions backwards
Have 3(kg) From these two options choose the max

(P) W

: fi(y) = MAX{F_,(y).fi.:(y-w)+p;)} |
m= 7 (knapsack capacity)
P=(1.4,5.7)
WZ(] ,3,4,5) Similarly

Have 3(kg)

P) W 0 1




26-04-2021

fi(y) = MAX{f.(y) fi..(Y-wi)+p:)}

m= 7 (knapsack capacity)
P=(1.4.5.7)
W=(1,3,4,5) Similarly

Have 3(kg)

m= 7 (knapsack capacity)
P=(1.4.5.7]) Need 1 k

ee
W=(1,3.4,5) S

Old profit retained
Have 4(kg)

(P) W G 1
m1 Jjo
0
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m= 7 (knapsack capacity)
P=(1.4,5,7)

g5 Need 1 kg HAVE 4 kg
W_(] '3'4'5) So cant take this item

Old profit retained
Have 4(kg)

P) W 0 1 y) 3
1)1 /o 1 1 1 1
(4 3/ 0 1/ 1 4 5

s 0 . | | |

m= 7 (knapsack capacity)
P=(1,4,5,7)

o Need 2 kg HAVE 4kg
W_(] /3'4'5) So cant take this item

Old profit retained
Have 4(kg)

(PF) W 0 1 2 3
1)1 /o 1 1 1 1
(4 3/ 0 1 1 4 5

5.0 . | | |
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m= 7/ (knapsack capacity)
P=(1,4,5.7)

2 Need 3 kg HAVE 4kg
W= (] ,3,4,5) So cant fake this item

Old profit retained

Have 4(kg)

MW 6 1 2 3 4 5 & 7

43/0 1 1 4 5 5 5 5

fi(y) = MAX{f,..(y) fi..(y-w))+p;)}
m= 7 (knapsack capacity)
P=(1,4,5.7)

S5 Need 4 kg HAVE 4kg
W= (] '3/4'5) So either reject this item and continue with old profif

OR take this item and create place by moving 4 (kg) posifions
Have 4(kg) to the left

MW 6 1 2 3 4 5 & 7

(493/0 1 1 4.5 5 5 5
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fily) = MAX{f, ., (y) fi..(y-w)+p:)}

m= 7/ (knapsack capacity)
P=(1,4,5.7)

e Need 5 kg HAVE 4kg
W= (] '3'4'5) So either reject this item and continue with old profit

OR take this item and create place by moving 4 (kg) positions
Have 4(kg) to the left

MW 6 1 2 3 4 5 & 7

43/0 1 -1 .4, 5 5| 5 5

fi(y) = MAX{f,..(y) fi..(y-w))+p;)}
m= 7 (knapsack capacity)
P=(1,4,5.7)

S5 Need 6 kg HAVE 4kg
W= (] '3'4'5) So either reject this item and continue with old profif

OR take this item and create place by moving 4 (kg) posifions
Have 4(kg) to the left

®mwW ¢ 1 2 3 | 4 | 5 & 7

493/0 1 1 . 4. 5 5., 5| 5
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fi(y) = MAX{f.(y) fi..(Y-wi)+p:)}
m= 7/ (knapsack capacity)
P=(1,4,5.7)

2 Need 7 kg HAVE 4kg
W= (] '3'4'5) So either reject this item and continue with old profit

OR take this item and create place by moving 4 (kg) positions
Have 4(kg) to the left

W ¢ 1 2 3 4 5 & 7

43/0 1 1 4. 5 5. 5.5

m= 7 (knapsack capacity)
P=(1.4,57)

S5 Need 1 kg HAVE 5kg
W= (] /3/4'5) So cannot fake the present item

Contfinuing with old profit
Have 5(kg)

®w ¢ 1 2 3 4 5 & 7

43/0 1 /1 4 5 5 5 5
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m= 7 (knapsack capacity)
P=(1.4,5,7)

5 Need 2 kg HAVE 5kg
W_( 1 '3'4'5) So cannot take the present item
Continuing with old profit
Have 5(kg)

(PF) W © 1 2 3 4 5
(1) 1 /0 1 1 1 1 1
4 3 /0 1 1 4 5 5

(7) &

m= 7 (knapsack capacity)
P=(1,4,5,7)

o Need 3 kg HAVE 5kg
W= (] /3'4'5) So cannot fake the present item
Contfinuing with old profit
Have 5(kg)

P) W © 1 2 3 4
(1)1 /0 1 1 1 1
(4 3 /0 1 1 4 5

(7) 5 0 1 1 4
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m= 7 (knapsack capacity)
P=(1.4,5,7)

5 Need 4 kg HAVE 5kg
W_( 1 '3'4'5) So cannot take the present item

Continuing with old profit
Have 5(kg)

(P) W 1 3 4

0 y) 5 |
(1)1 /0 1 1 1 1 1
(4 3 /0 1 1 4 5 5

(7) 5 0O 1 1 4 5

m= 7 (knapsack capacity)
P=(1,4,5,7)

o Need 5 kg HAVE 5kg
W= (] /3'4'5) So either reject this item and continue with old profif

OR take this item and create place by moving 5 (kg) posifions
Have 5(kg) to the left

(P) W 1 3 4 6 4
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fi(y) = MAX{f.(y) fi..(Y-wi)+p:)}
m= 7/ (knapsack capacity)
P=(1,4,5.7)

e Need 6 kg HAVE 5kg
W= (] '3'4'5) So either reject this item and continue with old profit

OR take this item and create place by moving 5 (kg) positions
Have 5(kg) to the left

®wW ¢ 1 2 3 4 5 & 7

43/0 1 1 4 5 5 5/ 5

fi(y) = MAX{f,..(y) fi..(y-w))+p;)}
m= 7 (knapsack capacity)
P=(1,4,5.7)

S5 Need 7 kg HAVE 5kg
W= (] '3'4'5) So either reject this item and continue with old profif

OR take this item and create place by moving 5 (kg) posifions
Have 5(kg) to the left

MW ¢ 1 2 3 4 5 & 7

493/0 1 1 4 5 5 5 5|
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m= 7 (knapsack capacity)
P=(1.4,5,7)
W=(1,3,4,5)

(P) W ©
(1)1 o
(4 3 0

Final Profit is 9
now let us see how to get the element list selected in our knapsack

m= 7 (knapsack capacity)
P=(1,4,5,7)
W=(1,3,4,5)

® W o 1 2 3 4 5 & 7
0 1

mi1 o 1 1 1 1111
(4 3 0 1 1 4 5 5 5 5

Since copy of the above value HENCE this item is a REJECT
So item4 = 5kg REJECT and we move up




m= 7 (knapsack capacity)
P=(1.4,5,7)
W=(1,3,4,5)

(P) W ©
(1)1 o

(4 3 0

Since NOT copy of the above value HENCE this item is a TAKEN
So item3 = 4kg TAKEN and we move up and 4 (kg) positions left

m= 7 (knapsack capacity)
P=(1,4,5,7)
W=(1,3,4,5)

) 7

Since NOT copy of the above value HENCE this item is a TAKEN
So item3 = 4kg TAKEN and we move up and 4 (kg) positions left

26-04-2021
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m= 7 (knapsack capacity)
P=(1.4,5,7)
W=(1,3,4,5)

(P) W © 3
mi o 1 1
4 3 0 1 1 (4) 5

Since NOT copy of the above value HENCE this item is a TAKEN
So item2 = 3kg TAKEN and we move up and 3(kg) positions left

m= 7 (knapsack capacity)
P=(1,4,5,7)
W=(1,3,4,5)

(P) W © 1

M1 @« 1+

0

Since NOT copy of the above value HENCE this item is a TAKEN
So item2 = 3kg TAKEN and we move up and 3(kg) positions left
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m= 7 (knapsack capacity)
P=(1.4,5,7)
W=(1,3,4,5)

Since this is the first ROW and value is zero so we REJECT this item
So item1 = 1kg REJECTED

m= 7 (knapsack capacity)
P=(1,4,5,7)
W=(1,3,4,5)

(P) W 0

[ITEER Y
4 3 0

-5 0 1 1 4

Final answer : selected items item2 and item3
Total profit : 4+5=9




