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Example: 5—8+7x4—-8+9

5 | -3]-10]-55|-63]-04| [ 5 [-3] 4 ]25]65]200
8 | 15|36 |-601195 8 15|60 52|75
7 | 28-28]-01] | ['7 1282035
4|-4|13 4|-4|5
8 |17 8 |17
9 9

m M
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1 (2) + (34,5)

e Max (2,2) + Max (3,5) =8 + 20
e Max (2,2) + Min (3,5) = 8 + -28
e Min (2,2) + Max (3,5) = 8 + 20
e Min (2,2) + Min (3,5) = 8 + -28

2. (2,3) * (4,5)

e Max (2,3) * Max (4,5) = 15 * -4
e Max (2,3) * Min (4,5) = 15 * -4
e Min (2,3) * Max (4,5) = 15 * -4
e Min (2,3) * Min (4,5) = 15 x -4

3. (2,34) — (5)

e Max (2,4) - Max (5,5) = 60 -
e Max (2,4) - Min (5,5) = 60 -
e Min (2,4) - Max (5,5) = 36 -

c 0 0 o

e Min (2,4) - Min (5,5) = 36 -
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Algorithm 1 MinAndMax(i, j)
1: min - +o00
2: max < —oo
3: for k fromitoj — 1 do

4: a M( k) Oy M(k + 1, J)
5: b « M( ) [ In(k + 1, J)
6: ¢ + m(i, k) opr M(k + 1, j)
7 d + m(i, k) opr m(k + 1, j)
8: min « min(min, a, b, ¢, d)
9: max + max(max, a, b, ¢, d)
10: end for

11: return (min, max)

Algorithm 2 Parentheses(d;, opy do opa . . . dy)

for i from 1 to n do
m(i, i) < d;, M(i, i) < d;
end for
for s from 1 ton — 1 do
for i from 1 ton — s do
j&—i+s
m(i, j), M(i, j) < MinAndMax(i, j)
end for
end for
return M(1, n)
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Constant-time access
array_addr + elem_size x (i — first_index)

1234567

Ls.,\afg_@@.bTJ:ﬁtLQlewJ YAV S

Multi-Dimensional Arrays

array_addr +

elem_size X ((3—1) x 6+ (4 — 1))
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S gl sl e s 1y T b b S o Jsl all a o gl dabls e el sl
S b ams a ol sss 4 oyl oWl
b cl ol S e JLsl ing array[100] o gl absl> (s 45k &
100 * sizeof(int) = 400

Index—> 0 1 2 3
int Arr[] =—>| 55 (433 33 188

) v ) v
Address:> 1000 1004 1008 1012

olisls Gusllen 4 an S eLT K ol FAY IS
[V

abe[0][1] |abe[0][2] Iabc[O][S] abe[1][0] Iabc[l][l]l ........ Iabc[4][2] |abc[4][3] |
82206 82210 82214 82218 82222 82274 82278

memeory locations for the array elements

Array is of integer type so each element would use 4 bytes that's the reason
there is a difference of 4 in element’'s addresses.

The addresses are generally represented in hex, This diagram shows them in
integer just to show you that the elements are stored in contiguos locations, so that
you can understand that the address difference between each element is equal to the

size of one element(int size 4).
Actual memory representation of a 2D array

olile ol olen 4 50 = AT S ol 00T S
i
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shift cie o S 1) jolis ads Guate (sl 05,8 S 51 s Wb ol 51 0 S S| 6l eCaY

358 n ol O(n) s 55 oyl Ly 5 53,8 Gis L Ll o

Summary

m Array: contiguous area of memory
consisting of equal-size elements
indexed by contiguous integers.

m Constant-time access to any element.

m Constant time to add/remove at the
end.

m Linear time to add/remove at an
arbitrary location.
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