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. P4=A22 x(B21-B11)
P1+P4-P5+P7 P3+P5 * PI=(Al1+A22) x(B11+B22) e P5=(A114A12)x B22

X = where « P2=(A21+A22)x B11
Azl a2z B2l B22 P2+P4 P1+P3-P2-P6 . P6=(A11-A21) x (B11+B12)

* P3=A11x(B12-B22)
e P7=(A12-A22) x(B21+B22)

All Al2 B11 B12

Strassen (A[l..n,1..n], B[l..n,1..n]) = Array[l..n,1..n]
Var  All, Al2, A21, A22,
B11, B12, B21, B22,
c1ii, Cc1z2, c21, Ccz2z2,

Pl, P2, P3, P4, P5, P6, P7 Array[l..n/2,1..n/2]
2 C : Arrayl[l..n,1l..n]
8- If not isPowerOf (n,2) Return null //n is power of 2. If not, we could add lines/columns of 0s
- If n =1 Return A[1,1] x B[1,1]
//divide ——=-———--————mm——-
All <<= A[l..n/2, 1..n/2]
All <<- A[n/2..n, 1..n/2]
All <<- A[l..n/2, n/2..n]
All <<- A[n/2..n, n/2..n]
:g Bll <<- B[l..n/2, 1..n/2]
= B1l <<- B[n/2..n, 1..n/2]
Bll <<- B[l..n/2, n/2..n]
Bll <<- B[n/2..n, n/2..n]
//conquer ----—-----
Pl <<- Strassen (All1+A22, B11+B22)
P2 <<- Strassen (A21+A22, Bll)
“ P3 <<- Strassen (All, B12-B22)
-g P4 <<- Strassen (A22, B21-Bll)
:} P5 <<- Strassen (Al1l1+Al2, B22)
P6 <<- Strassen (Al1-A21, B11+BR12)
P7 <<- Strassen (Al2-A22, B21+B22)
//combine -—--------
Cll <<- P1l+P4-P5+P7
Cl2 <<- P3+P5
C21 <<- P2+P4
:é C22 <<- P1+P3-P2-P6
8. C[l..n/2, 1..n/2] <<- Cl1
~ C[n/2..n, 1..n/2] <<= Cl12
C[1l..n/2, n/2..n] <<= C21
C[n/2..n, n/2..n] <<= C22

Return C

End



(Graph vertices) Olbwe § (#9581 sl S J=J (Greedy algorithms) 42,41 wlw,lgd! Ayl e daailgs ST (L 6) .2
M b dad J) dasivuall OleY1 sus (o Aol W5 ¢(cpyglamie ruly) cnikizes (o)) Sbiaedl dudll e 8L
As in course example, let’s use

- an adjacency matrix: A[i,J]=1 => vertex i and vertex 7J are adjacent.
- sequential numbers as ids of colors and an array (C) to store solution (series of selected colors)

Greedy Graph Col (A[l..n, 1..n], m) = Array[l..n]

// n: nbr of vertices. A: Adjacency matrix.
// m: max nbr of authorized colors

Var C[l..n] < [0] // C: selected colors numbers (initially no one)
luc « 0 // luc: last used color
.é For i « 1..n // equivalent to C —« C \ {e} as per template notation
8. (scn, luc) « Select Color(aA, C, i, luc, m) //scn : selected color number.
2 if scn > 0
C[1i] « scn // equivalent to S « S U {e} as per template notation
Else
Return C
End if
End for
End
Select Color (A[1 .. n, 1..n], C[l..n], i, luc, m) > (integer, integer)
// 1: index of vertex to be colored.
For k « 1..n
If A[i,k] # 1 & C[k] # O //kth vertex not adjacent to ith and has a color
9 Return (C[k], luc) // then reuse it (+ remember last used color luc)
c .
-g- End if
LN End for
o If luc < m //last used color number less than authorized max
Return (luc+1l, luc+l) // then pick an additional new color and remember it
End if
Return -1
End
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Formalisation:

2 points

1 point

5 points

> empty cells only

one for each cell of a maze of n*m size

0 => cell is not part of the path. xij=k => cell is the k' of the path

> same cell only once

(lk+1:lk & Ck+1:Ckil) or

configuration matrix.

Path matrix to Os

(1x+1=1xt1l & cxs1=Ccx) =2 H or V move

n=m=8 accepted

and column numbers of entry cell

and column numbers of exit cell

° P = {xi5, i=1..n, j=1..m}. n*m decision variables,
. D = {0..n*m}. xi5 =
e Cl: ¥ i,3 P[i,3] # 0 then M[i,j] # 1
C2: ¥ i#k V¥ j#1, P[i,3] # P[k,1]
C3: ¥V xx=P[lk,cx]#0, if d xyxi1 = xXxt+1l, then
Appelant proc ()
Init (M[1l..n,1..m]) // Maze
P[1l..n,1..m] « [O] // Init
(le, ce) « (1, 1] // line
(1x, cx) < (n, n) // line
BackTrack Maze (M, P, le, ce, 1lx, cx, 1)

// result:
End

P where # 0

// by reference

BackTrack Maze ( M[l..n,1..m], P [1..n,1..m], lc, cc, 1lx,
//(1lx,cx): exit cell. (lc, cc): current cell. 1i:
If (lc, cc) = (lx, cx)

Return // arrived to exit
End if
For (dl, dc) in {(+1, 0), (-1, 0), (0, +1), (O,
1 « lc+ dl
c « cc + dc
If (1 <1 <n & 1<=<c¢c<m)
If ( M[1l,c] #1 & P[l,c] =20)
P [l,c] « 1
BackTrack Maze (M, P, 1, c, 1x,
End if
End if
End for

End

-1)} // dl:

cx,

cx, 1)

number of the next cell of the path

delta L & dc: delta C. C3

// definition of x;; vars

// Cl & C2

i+1)



