Mmo)

tha/n«v v .wx,cwa, W ( .C’/ma/,)
?V#&“yé*wwﬁ

Tedd & (,/,-)JM V- [z, .

s “BRenoy %

'”’j FCVxV/M /M
?A—wf /’JM/ cesla /y <« -#7{‘-”, Mm /&,/!>/am ,y—

o Ll ity s Sy
/WMMW/WMM V—> /1, .

/a/uz-/u—éc/m %wyﬂuw)é[/,&,&, M&)/_ o{d&w}
/jﬂw& &Afﬂﬂﬂ%wﬂmmw&wﬂwh

Yeta, . f@[)/@M/W%MW’VW
_ 7 , .z’ -7 PR ) , z /,5&;,’7@952&,4

v Case (W) + /£7).

/w} Aale

(Lo iidarin)

SIeclirme WMM e m%ﬁff/rt)

W /‘7”""’%7 j //y,/w)efw R

A B /J&WY’Z

0l Gt B ol () = fr/Ld“éV (v, 6-) (F%W/Jr
Y /;/mo@*/ /wé! sttt At Ha /wfc.da,(, ~ Cade 0[///*//'/)_
Mw :

2l "1

sl M) L. W Atotedd ﬂ/L@/'oda/w g

sl M) = /Ad‘é o-a-(ﬂw)/. pu,ww//?(, 224 la Koé,'? 2& st o
[’Y:///z},’/w') ; Vo aa.(’/m);/ fjh/V/ 5‘)/& Amvzdwfrm',éoza/:«é f
EX e [ was) | e sk M)} 842 1 /_—‘W)/ Ltriiims tton s




717)

\/l‘ Crrs 4!1 ﬂﬁ/vd‘;a,o’(af,:yo’ ;/?44 \f//&j,n /9521 Al /ngy

( Petttowrs ./.7)
’ e o :
/ A,

s
corpent 6"/ PN e— o

. / ’ - ’
whnle Kc wrrend IR a/d/pﬁ 7. Mﬂé oo Rlneha pusecte 2eatra.

Sarm,
OUNT &~ SN 7 )

ord(v) & Coowr

6;’0/”/”6/)2.1 >~ 6

Corréent v

od

———

i3 é)é’ﬂ/’/’eﬂf * O  Lher g”‘”“’%,

e Cp ogpasy’
#

020 mmm’mda&,oéﬁlmka WM -

Cellim . . (2 )

Po'oe Lo wlibold B o Gave O(W)r1Ey)

/(Lo la/rjnw/% /J/paém(;/mcd «ﬁm Ll oo /r/ peboss
//w,émzwm 4%4(@4&0&,4,@ AWM)

,J(ﬂa/&?m 28X 2277 /,/‘w// 444 ota / [/,é{, et pling, /fl

\.4?




Y A i}
L ST Y

. emps o

. TR o

oL’ ¢ o L ity
o

LE lﬁ//t/b[g,f‘ii % L s

g C)
for att ;4
r et rey S P

/‘_’iof ?_[ e ;aé

T O
S R e
oy

Y,

éﬂ ol /fV i}y/ZA_

(o) £ ahiy

N LT BT

AN,
WOLE)) & MO )51y

mEdE
7{0.,’ 0_// €V o

et
od

=0 .
) hetr add s 4 ,&{WO/A/)[(')K/.

white LEvoivdry P

v o~ 44 ; |
aaj Metbol A EELOPLp
Aelede y KEROIND £ ¢

CoUN7 &~ a
CoONT+ f ) ORD(2) 2~ mppp -

#or o wey wity (Vw)e,fa/
/ ~ 7o

/D

I4

T M ()0 44, o w4,
—— 0

Lfpompte 4




e =/El, 1,*=._4_¢5 = 2 e/ ‘U‘"‘/ 27 =AY Loy |
4ol - /@Lz/m)/ S Sl ) - /oa/""‘/f»z/

f

J2al.. : ,l?eﬂc(@-) f/w,c@ 4”744@,}

ot L) < fafo w«é"‘@)um‘( o ao«z”/mr)

- '\

W%m&”"/m)<—> Vot 64‘44 [4"')0 10‘“’“’*{*@ -1)

/ZMG&A/!M/M é«'//; ﬁé%/ff% et A%W

/X /MM /101 _— /wz,, .

aec otoslarere awa([
() < secd 1
/

Hate el ® -
o /wméf») ) /;éoccéM/ )M%c)

a €7 &7
@fimm/aa?w W@W&/ﬁm&(;
‘ /M‘%,/FW A/“ék/le/f% M‘//u-)a Mw{//»)




zgm .- /ﬁmm, foutit, (919) _,

7'&7” ol ("*) a ol MEpy 4 frer- _a

be e dbard g oy o vy
AZS (—-[,,.f o

L) g T

7{0-,: # 7w~ GM/’V‘) &/0 A PR T A

eharallu il

o1k o /MM%W et
u g M)

Ay s Ly o e,

M Gt fo O g "),

O Madover /w-/m"‘/ﬁf)

locrd, bran = W@/ W/‘Vw@ W
m/umLWN/éym mljm /émm//ﬁw%)

ﬁmwmmm Alac dsal @;'W% ) Oﬂn’«%ﬂb



775

e a3 mﬁ&&,’m s

5T T e

"’rtg-yggf;‘g?; .
O Pk, Girron £93)

g S
g AA

@ : {( pe 4!:/"% @ Mg ﬂ/ﬁ%ﬂ, :

P etae)e Plapes by oo, |
7 d/,/ngz[m/o/ ),/,c/‘:.

Wy lang e, Cpte)-Pavtes age.
y 7 7 73\

i

- (//,)
/z/L )" Z/uf’w‘)d.—(', ¢ SO’ -

(/"c"f/
)T )
AR (1p) /*

4— //_/zvm-/ F
< o~

nd. .
% ,

L. m&/z?l’é

-/

A (747)”
/)a/L 7 4/—b~/</;u




7%

‘ﬁv;ggﬂ;m%‘aﬁl’itm%:u FEE L.
4 g bﬁ;ktﬂ} 1«7*
racdd A
S s / g ”/”u/)
7. ( / /b ) = Lto ‘i = ’1‘ R

—//+/% /”’% (”’)/L .

m
v "ng

<y 4 e.;’ Ot w0
; S /Qm ,4-»‘“%_;;%:; ::;;:;a,,—;.,.;,%:;"&"'f?f”a": s
2
¥4 )
(/ r-1) (7 z)/ 3) -/)/ )>
-/ 5 L= 7
(P p

/L/ ") 3/&")4—/0’)(
‘_/ml) _2m3<0 |

2127/ P
4‘//‘/l) é % ¢ = - /;
/7,

4

£ ol P 0) ] < I /4 SR>
3.
[/Emd/ ¢ mhn =

3/(‘ 5—/(
y L 8 A 7
A ! @z At af}My%




7z

A

- *(”’L/)/f‘ r Z’L’)/fﬁ”) .

24((,» ) n=2) - /mu) @ )l z) ¥ «))
(L ) :

/24(m /> Lt />< t (m 1)(2 L)n: '7>

4(m-/> oL -1
= Z
(”" “ / ((H)m o

12649 Svépomoc  11/91-100 = 12 13-3291-Q




e e i i,

S

, ")

/M%WAMM?/ ﬂ’/ /&amw'/"‘dj’/
M/;W rwaerle /MWoéméo/, j/aa,&wm

/AgcJ'</)/,,&z.L<.
F/(dy')fé‘j < A ?//47~)¢/5j < I
fméy? o (Goriorn 7957F)
) W plitotre Lootsote W//m /m()(gﬂz/m)d
z) oAroolirre. /'W"M
EGa") = 7255 (- £G2))
Aete / ol 1) (€, )

3) /oaw?WLz, 2) /émam/w”y'@

E,@,Nd' < m Ej‘muab




a { ) M%JU:/C,: = Joud #(’)/ | @

lro Larste’ = 4 2 ... PRy W

T /
/Jmlw&'memmu A, m/l/&wcwmm Sfraloze
/&mmmo@ Mm/% ACMM/&W
o s lad, mm?«w,éaama,

e

ﬁ?&nj'% o Aol dé/amo//pgéyﬁm( Mo’&?;&
ol e /Y;/ /YZ/ N Loty
?(Xm =/‘ / i < X”"!. = <, Xk ‘;4>‘.

01-2_/'

- PN ) X
)=t
/Wém.‘ﬁWM L Dl o ot oéz»«./

Jo s
TG 4 Ipl ) P o et 20) o yer)
1 Pl e sl 20) L (i ) g )
= 1 (1-4)
?//L; - £/ /cmf -4 = (7 )*”"
e pltery By
e Gy e it
P )= 2P0




217-e) - (7 () PG ) ,
} COR) PR )
T R

Fracre N, = - //’/v)
|

& 7-)£= 7)//%’%4)

2 | P 7
L = //- 7{(, > m-), £ 7
”,

L~/ N1, -y

QM o A - 07 o
E/j’(ﬁ:‘))= ’e%fé)"s"f/c

L P |
E(p(32)) - PR |
3 ‘ ? /72—/ p/h—///C-/ =
. Z _? ((') ((/- /7“) ’3-,, ra

m m P
Z/m &)P B Zﬁ&ML? *27@/71-,,,
- f m-1,4 & 2

.-;/1_7
/)1-/‘ L




~ oy >
- E/jﬂ/ /nf )> - /L)ﬂ ? t
/ l zéy < z-{(y/l”)z' 2,44
m-2 ;o
/M&/noéclcj/,b% /4&;:07-/ | a/a'ﬁ'/’&)d-l_. cot /
(Z,,,,m.:a M?,,,,lmso pradoxe av,o =0

A

fn&j daodd(/:vu/ fff*/)=j/¢) 4 ./_7:

e E(q ()< m2 5 (yan, o™ ¢ ) -

T~
»-/ o
/4
* =5 7 - -
,eé;z; Te T ;ﬂDv—f,,c s meodtl=md
T N ———
1
! ' | jjw{y"; /mu.oa&“a')
Aale : A > ‘
M 2{, 7 -1 g /&W’Kd
. _— / A ’
g(2)- 2 T = 4 .
S ,/é 7T
-, A ; : .
¢ — ole
A e PR gl
J? d—f /") /° 4'//'/»)*' =

e 20
€ L-2 + g +) Wk Ve ) +’7+/[‘gﬁ/
/Lzyﬁ’/ﬁ ) 2
~—




( A bo2 za/(r/'//arw’w;n)

VA
4
/L mﬁw%’/oa&a/‘
7 - //«/m)d
;
4 4
, > ~-oh))
j 7-(14)% 7-(11.)° (/Ji——\
J7! : P
ot Jorplon
Ly (1p)= 72 T T Ty
Ve _ /T L A
- — _
,ég/"/b) /,'v:f‘f f—b;- 7"‘5/‘1*%“3;«
21
jix__. - . - -:2(4"/7‘/))(
7-(14)" 5 7)

122




w fate




726)

m%‘v

?{(/m)él- f ?{Aweo«l* (l)wu@nﬁ)e/f}

‘,5?

7;‘m)e:; g?gm>e: /}M ?;},,;. 7.

/maw/ué)

27’f}m £1] 4,7 e} (}m, )

5 -p) PG, < e)

Mm?f
;((/m»)éf ; Pita)e £} ?{#weawé (4),4«@14 (/wm)cﬁ'ﬁf=

Plgr

-él’m‘
-~ }'6)

/—2(4/4)"73(/'“,-/.) //,Waa/wﬁ ao%m/v!é}

oy p) 1P (G = 2) =
’ 7/; [4“,3 [ 1- (4-/»)‘]7’%-'*‘)}
"
Pitr~)ye £*f
Loty
PEtm) € b { -

o) e£7}]

A/b/a/&,/ﬂ-%m/ld ”, abe L/Lo et g /'? 4‘;,-/ >




dﬁ/ ma% W?ng:)PZJﬁ_ R et L. X Ry, .
N L
s 472
e A
m_/_b ¥ A g
(/é I-h 2‘7‘ ;D[g/'/,/)é '{/]:4—'" //n 7 - é ?f//,/)éé"/]-
e
" S Pfoy)es]
ST
EFht)
Azot
raver . F () = 7:&/”" £C},,f)>
§) stk (2, o (lesp [+ 2)

ﬁﬁ? ! | ’
A /Ja»(l, EQM) - EC/LM(I)),L

S
Aadxy,
A 7
f&M) Z /n;‘,‘/: [/n‘(/n;/_ //‘/v/ 7)] = m[.é%{i/} 7] <

Jostor s (1-5.) + %//—n)lk SO0
£ "~ 7
1~ po

igp )1 e (100 |




Zl;/‘ Goted. . EK’(M&) ¢ 0 é?lym) s *‘x*tzx‘-'%;f;&:fzzs,.bs . ‘

Uy

”.

,@_é a)/ruu/vvﬁg’

/ﬂﬁ /ltg/v/<‘,, T / lvzo)m-- l?m} [4 ,&jm
/700”4 rub /_/ch)‘ /'7(//07//%3
< m(/o/wmfz) ¢ 0(%/») ‘

/)/Le

7]4:_23.'- Waﬁmw/w 't sl ) a MW/’*)/ML

i eV WWW O (o oy )

Jreramte. W 4 /”/‘/"“’”;”“”’ © Hebare /Wulj ! el Mk o

-

e

@m%/ma%/pém@ 4?4, ag,{ax,,m m,@,‘,& /W

ﬂm/aamuﬁlutﬁ%?/ WWWA 0/)
Zda(ac MWm/

"*10747 M/«:m /‘/’U")MMW
plora

, tohirreo pe
" = 7 /u""‘M (fmm/gyj




RN T o) g W‘ Cof

/fw)”"/[f(f- ﬂy»)”’""))//f-/v) (g0 ) s

\’—_—\v_——\,
NN —

= m-¢ ////‘) - ﬂ/"')
// (4- /4—/.,,) ) o

)]




ece) -

A
7 (2~ an)

Dt rane “E fo pah Rl i, e,
\//‘/7)1//70JA¢/9 :

4) reburenssss” vateh /7/ /7:/, P Je /wamé, 7C  relurentsn.  v2t 4
/0/& ")’7{‘/9/?‘7/6/ /ﬁ“ nbes, :

Z) /‘%lﬂ‘ze /pro V//Vaf’ty'l'a' /{'6 Je Zﬂ/er/k/7'e_ ;, €% 42((//7707}‘ Je a/a.roa’z’y/

71/‘77 2/.({0/’7)( /'C(a/‘(;y//w, "Zké/lo :7’/“(4»1' Aaﬂ/ﬂoﬁt

/1/@’6&/( Ao ok ¢ J'(dbﬂ/m}:;;ﬂq tyfh‘/éu‘




@ |

&)//;.7056' / [ jﬁ/‘%‘ [ 4’) :

' S Uywele 7P a - /
A/gj// re Je€ // 70 7) { / ,f 7 /) & [ )’ 4&/{, L /e P70 2 e /5/‘0/7 7//"(,?//*2/75/—'/9//}#/
Iilods o @ Vi //(/‘E /b/?//;,y vy //Ag“/a{/

( /‘4741', é}
J
(4 (1) # 7).
73( S ‘J/:wa g&/z piteh, e [ g(:’[/)) = 4+ F (/W% s )).

-7

P/@wezﬁa//f>@@65/ﬁ 0= 6) 70464 )

I~ (1) 7oy

/7 , H~7 , 5’

L 0 o)) 0, . - /7,?,,; - S ) o) //(7 0 ):
L

k=1 h—t

1 () T )

‘ ”/ =/

5 4 40/)@ ( )éé
/YA
Veet é /

0 ‘/'/}70 b

fal /E'//(fm) = 7+ E’Q,j‘m): e Z;D/////)GE+) -
’ ‘/;o ,
(-1 h-t

- 4*2(%“ 7y’ ZI/%/U)JH) -

- oy S0 0

A 7 L"/
\’/Vﬁ\_/
@.
J

Povrrest- = Q‘ (4) = @, 2 Aolare 2z plaslrots 0)/)/'QZ¢; j



b1
i
!

. « - ()
ymm /99 3 . /ia ) - %?’jﬂ\:‘giua Ry L , ) O

’ o 4,"5 3
~ - 5 5‘ 2 e
,;.w; &5 a/ﬂ ) . “t.?-’u.,
o ey -
4 ” e
i ~ y ey ~
( A/’bcaa:&n& ARG O<cp g -—‘2— Z— ) .
’\ B ALy AR L I ‘L ,';:{. ‘m:; ‘%w : A “-A:: - S
'\‘j‘ 12’\} . )?’
= £

¥y

;7 o
<Rl p . : o ;W,J.,_lr_;_
hE: sy PG FRBEN

) 7 e e o et
- 6“" Aarote .fnna/?j /1/%; e eote ool el RS Ry
e Cooden w g o <)

L debaks & ogae &)

B
>l




737
‘/3;- 4/ o / N /g~/é A ’ / -~ -~ /
Aoz @ (/ﬁ/‘ﬂ/””a < ) sa P veiybodls, 22 peddere //W//d/;/

N e 7 . 4 i N . -
/”‘7 e o / ran i s b U 20k E op @by e
/ ¢

-
D!
/}'\i sf fféﬁfl?

g7
YOERBE NG

prrd * (/j - { 3} v ol (4 )

j'fj U ol 7&(-59 v oul 7(/3)

n

7/ .

g ~ Y Sote | Aealire
/< oul /’9) e v 4795:/ Vo9 i //)/‘/ @ L bre

/&/ﬁj/ﬁ%y}b ' 0(70// '//7;%.$ 74(/) 7/0 /)ﬂﬂ@,/ﬂ /zf'/,’ e ’



befm e cof bt Cnow,)ef 472, e

s/
Gito 4 a2 ma/‘y/ra» Aeiha &%7'7"“;“"

Ww

“A () gtta Niliner %W@m,j-.wmu'@nw%
Q//La rvrmeeres, A< L

ﬂu/'u-m}: //’W;[)‘})/ /-1/”“’4’j..

%Wc/a,o A= ol ™ 0) Lutome pemacic

e, () < i, (m*(m)) , e () < s (et )

Ltot, .

sl () < /Mz"@)n{/): 7

//éd‘éé, 1é, ¢

L/wél‘é;‘) s ZMV};- (/a-)}
vk

. Jocclbat v (o
ol 4, ﬂﬂ/;/)



733)

»,1,:.» T J"‘Wﬂm’% S .

‘@&@@;@
%}@u cml Y v

- S - *‘;P i S o & /5 .
= m((ﬁr}oz ), M/Anz )) /
i tr S i (i, (o) ., s () o
g )

i (B)z g ( (0l () . ek ) 1 5) -

< nen (fm*@w)oﬁ»)u -..u(m*/%)nz{/)} =

= /”W(/MM (awé"//ﬂﬂf)oi)/,”/ W(M"fwﬁnﬁ-)}
TN — T

% Aado i ok gt e (2 )< i (G * (7))



73,




i







TP el e g

ot ot et

el % 1)

| < i { w borloccein, aprmiiaitalrd ]
\\ = <W/@C(w))ééﬂq

el Ao

/iﬁ i/(/%é Aerleisd 2 ) ot
, () 2 i
&1 ey 2 PR
J N T (i (2en)), 4)
4
o

b it
/\/W(/I) # oo 44/53/7

(r\ ' - ’



2 m&m)m B t2.,

nake ?,«mxm 5 WW 0/ ,_)

e, . ,&5
""‘5"{,;_;4_‘ .;,,7:: v L

——
R s 1= Xl

frotors o mroba podacise (feticr cdtatie alot.) oo il

Ma‘u/w&f) %ZL'/:MM~/ 6 M/M




FO I

Zakladem pro rekurzivni redukci bude i v tomto pripadé plle-
ni rozméru zadani. Zapiseme-1i matice A, Ba C prostrfednictvim
¢ty? submatic:

M1 - A2 By + B2 oo | 11 7 G2
, =

A= » B =

41 + Ay Byy 4+ By C21 + Ca3

kde "&tvrtinové" submatice Ajx maji rozméry

A .- ((ml)div2)x((n+l)div2) A 5 . ((ml) div 2)x(n div 2)

Ayy ... ((mdiv2)x((ntl)div2) Ay ... (mdiv 2)x(n diy 2)

a podobné& jsou definovdny rozméry submatic Bkj a Cij , plati
i nyni : -

Cij = Ail*Blj + AiZ*BZj i, =1, 2, ;i:q)
kde '+' a '*' oznaduji s&itani, resp. nasobeni matic. V roce
1969 uverejnil Strassen algoritmus, ktery pfi redukci "&tvrcenim"

vysta¢i se sedmi soudiny submatic, na rozdil od formuli (4.7),
jejichZ pouziti vyZaduje osm soudini:

My 3= (A1 = Ay3) * (Byy + Byy)s
*
*

M3 := (A1) = A) * (B, + Byy)s
My i= (A + A)p) * Byy:

Mg 2=.213 * (B - Byy)i

Mg := A * (Byy - Byq)s

My i= (A1 + Ayy) * By,y;

Cip 3= My + My My + M;

Crp = My + Mg:

Cpy = Mg + My

Caz i= My = My + My - My;

4.4.1. Poznédmka

Nejsou-li rozmé&ry m, n, p mocninami dvojky, musime si ovsem
poka2dé, kdy pfi .puleni narazime na lichy rozmér, pomoci
ptiddnim nulového #adku a/nebo sloupce.

Omezime-1i se na &tvercoveé matice (m = n = p)
a uvaZujeme-1li pouze aritmetické operace (t.j. zanedbavame nutné
pfesuny), dostaneme pro n = 2k + kK > 0 rekurentni vztah

T(n) = 7T(n/2) + 18(n/2)2

Kap. 4 - Divide et impera

Predpoklady tvrzeni 4.1 jsou tedy splnény pro a= 7, ¢
d =2, odkud T(n) = o(n°97) , briblisna tedy o(n?-81),

str.

739
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