INFORMATICS, 10 – 11 class
Variant 1
1. Find the xor values of all numbers from 23 to 90 inclusively.
a) 66

b) 72

c) 76

d) 82

e) 4 86
2. The rectangular bitmap of size 5 * 5. is given. Each pixel of the bitmap is either white or blue. The pixel in i-th line and j-th column is called the pixel (i, j). The distance between two pixels  p1 = (i1, j1) and p2 = (i2, j2) is defined as: 

d(p1, p2) = |i1 – i2| + |j1 – j2|.

Do the following calculations:

· for each pixel for the grid below, compute the distance to the nearest blue pixel (the distance from any blue pixel to the nearest blue pixel is 0);

· find the sum of all 5 * 5 distances.

[image: image1.emf]
a) 38

b) 40

c) 42

d) 44

e) 46
3. Given not oriented graph: cities and roads. The i-th city has some price ai (given near the vertices in the picture below). The price to build a new road between cities i and j is ai + aj. Find the minimum amount of money enough to build some new roads so that the graph becomes connected.
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a) 25

b) 27

c) 28

d) 29

e) 32
4. Given set of integers S = {37, 51, 44, 43, 53, 27, 34}. We define a function X on Sub = {a1, a2, …, a|Sub|} which is subset of S as follows: 

X(Sub) = a1 xor a2 xor … xor a|Sub|
Compute the maximum of the X-function over all the subsets of the given starting set S.
This is an open question
1) c. 
xor[4n, 4n + 1, 4n + 2, 4n + 3] = 0.

xor[2n, 2n +1] = 1.

xor[23..90] = xor([23..23] [24..87] U [88..90]) = xor([23..23] U [88..89] U [90..90]) =

23 xor 90 xor 1 = 76.
2) b.
Run Breadth First Search from blue cells simultaneously. Sum up the numbers.
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1 * 6 + 2 * 6 + 3 * 3 + 4 * 2 + 5 * 1 = 6 + 12 + 9 + 8 + 5 = 40.
3) b
Find connected components.

Find vertex with minimum price in each connected component.
Find minimum price among minimum prices in each connected component. This is a core city.

Connnect a core city with vertex with minimum price in each connected component.
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4) 63
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