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N |
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N\exgesoc‘f tiwe ‘go(' v elements: T(V\)
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N\exgesoc‘} fime for v elements: T(V\)
) Divide  6()
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N\exgesoc‘f tiwe ‘go(' v elements: T(V\)

) Divide  8()
2) Conquer o(i) + fZT(—‘;\_-)

3) Mecqe "
;)Mfg @() s,
V’

T = 22T(E) + O
TA) = ()
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211]| |5
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Mecgesort dime Yor W elements: T(V\> 3[g2]\[s]+]2]¢
N v\
|> Divide e(‘) 38211 S|4]116
V\ !
2.) Conquex' 9(\) + SZT(—Z‘) \ 2_l3 8 415161
N
E)Mexge. \i(W) ) \[2][3]e]s[¢]7]8
T(n) = QT(X?\_-> + @(V\)
T('\) = 9(1)

Ac,‘\'ua“j T(V\B: T(rn/21> +T<L_V\/9_JB + e(v\) —> QO\SS "‘o Aeo\\ m"'\\



How fo solve T(n)=2-T(L) + O@) TO) = o)



How o solve T(V\>= fZ-T(%‘_—) + O(n) TO) = )
Q e :
T(”\) = QT(’!\f> ¥ Ccn 4 wmost do this > © 2



\'\ou to So\\le, T(V\> = QT(X\?__> + @(V\) TO) = 30
G - |
T(V\) = Q'T("‘%> r cn  ewmust do this T <2

Kecursion ‘\f‘ee :

cn

R
(%) T3



How fo solve T(V\>= fZ-T(%_—) + O(n) TO) = ()
Q e :
T(”\) = QT("‘%> ¥ Ccn 4 wmost do this > © 2

?e,cu tSion ‘\ree :

cn



How to solve T(V\>=52-T(17\_-> + O(n) TO) = )

~— B
CT(V\) = 2-T(—'—%> y cn o« wmust do hs = © “2

?ecursion ‘\ree: c\n
C.Y\\ C%/ \c‘%
2\ /N
T@) T<£z) T <7 c- -
C (/> \( )I\ /\ /‘\Y
&Y T TR -- -- - 1%
2N 7% _



How o solve T(V\>=52-T(17\_-> + O(n) TO) = )
S _ .
CT(V\) = Q-T(-‘-A?:> ¥ Ccn & VV\\)S'l' do "“/\.\S > - 72

?ecursion ‘\ree: /CY\\ > C\1N
c-n\ C.% ;%
2\ N\
T@) T<£z) T < c- -
C n/ AN A4 /\n
N, DTG - -- - E
Ci\ ;%.



How o solve T(V\>=52-T(17\_-> + O(n) TO) = )
S _ .
CT(V\) = Q-T(-‘-A?:> ¥ Ccn & VV\\)S'l' do "“/\.\S > - 72

?ecursion ‘\ree: /CY\\ > C\1N
o ¢ - > cn
N 7\ / "\
T(%) T(3%) ¢ g el P
C n/ NI ANA /\n
SN . @ TG



How o solve T(V\>=52-T(17\_-> + O(n) TO) = )
S _ .
CT(V\) = Q-T(-‘-A?:> ¥ Ccn & VV\\)S'l' do "“/\.\S > - 72

?ecursion ‘\ree: /CY\\ > C\1N
o ¢ - > cn
N 7\ / "\
T(Q) T<—9_) c-7 < T <7 ¢-Z —>cm
C n/ NN/ /\n
RN Py &) - -+ - TG



How fo solve T(n)= 2-T(%) + O

T() = o()

(—
CT(”‘) = Q'T(‘!\f> + cn  +wmust do this > T C2

?eCu tSion ‘\'{‘ee :
cn
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C Jevels
c / \ _/
T

) T( 4—) T(—:\:) T(%




How fo solve T(n)= 2-T(%) + O

T() = o()

(—
CT("‘) = Q'T(‘!\f> + cn  +wmust do this > T C2

?eCu tSion ‘\'{‘ee :
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How fo solve T(n)= 2-T(%) + O

T() = o()

(—
CT(”‘) = Q'T(‘!\f> + cn  +wmust do this > T C2

?eCu tSion ‘\'{‘ee :

cn

RN
T®) TE)
C Jevels
< N,

SN
)T( 4—) T(—:\:) T(%
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w|s
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How fo solve T(n)= 2-T(%) + O
—~— _
<T(V\) = 2-T(—‘%> ¥ Cn < VV\\)S'l' do "“/\.\S > - 72

Qecurs'non -\reez /\
Cc\n
VRN |
T(R) T3 °3"
C Jevels
c / \ ./ T(
N "\ \
)T( %) TE) T(& o feaves:

Cy Cg

TM) = o()

Cy ...



How fo solve T(n)= 2-T(%) + O
—~— _
<T(V\) = 2-T(—‘%> ¥ Cn < VV\\)S'l' do "“/\.\S > - 72

Qecurs'non -\reez /\
Cc\n
VRN |
T(R) T3 °3"
C Jevels
c / \ ./ T(
N "\ \
)T( %) TE) T(& o feaves:

Cy Cg

TM) = o()




The (‘ecursion —hee, \Me'“'\oJ fe\les on wo‘h(fmg o. Pa.'('-l:erV\

anc‘ '€O( °l'|' 'lb Le ‘eorw\a,\ one WNS‘" Prove. ‘\"nocl' ‘,'Lle. ‘)o\.'H’Q,fV\ l’iolcls

not :S"s" -for A —eew levels.

\%Q -l'\m’s vno“’ QOLSS ‘I'b o\o, vse SULS‘h'I'UJtion qmcl 'IV\AUUl'ioV\...



\Ol) 'l'o So Ve (V\) 2 T(—> + @(V\) bj SULS'I' "U‘l’l on (l\/\Auo'('lonS



\'\O\A "l'o So\\le T(V\)f- 2T(17\_-> + (_C:)j:\} lgj suLs'l-}‘lu-,'iom (]\/\Auo‘('.\ovx\
<T(V\) = Q.T(l?\:) + C-n < VV\\JS'l' c‘o '“/\'\5



\'\O\A "l'o So\\le T(V\>= QT(%\_-> + Lc:)j:\} bj su,o.s'l-}‘lu-,'iovx (i\/‘\Auo‘(‘iom\
<T(V\) = Q.T(l?\:) + C-n < VV\\JS'l' c‘o '“/\'\5

o) You wneed o have o quess —Qbr "\ne, aviswel,



\'\O\A "l'o So\\le, T(V\)f- QT(%\_-> + (_C:)j:\} bj suLs'l-}‘lu-,'iom (i\/\cluo‘(".lon\
CT(V\) = Q.T(l?\:) + C-n < VV\\JS'l' c‘o '“/\'\5

o) You wneed o have & quess —Qor -‘\ne, answel,
CP ‘ro.us on upper LDW‘J" T(\n) < A' V\Io'gn? —> O(nlogn)



\'\O\A "l'o So\\le, T(V\)f- QT(%\_-> + (_C:)j:\} bj suLs'l-}‘lu-,'iom (imAwA’ion\
CT(V\) = Q.T(l?\:) + C-n < VV\\JS'l' c‘o '“/\'\5

o) You wneed o have & quess —Qor -‘\ne, answel,
CP ‘ro.us on upper LDW‘J" T(\n) < A' V\Io'gn? —> O(nlogn)

D va\uc;\"\\le, ‘fleO'\'\'\QSiS‘. ‘?o(‘ ol \<<V\) T(k) < A kfo_gk



\'\O\A "l'o So\\le, T(V\)f- QT(%\_-> + (_C:)j:\} bj suLs'l-}‘lu-,'iom (imAwA’ion\
CT(V\) = Q.T(l?\:) + C-n < VV\\JS'l' c‘o '“/\'\5

o) You wneed o have & quess —Qor -‘\ne, answel,
(P ‘ro.us on upper LDW‘J" T(\n) < A' V\Io'gn? —> O(nlogn)

D va\uc;\"\\le, \fleO'\'\'\QSiS‘. ‘?o(‘ ol \<<V\) T(k) < A kfo_gk
2) Sobstitute: TCa) ... 2



\'\O\A "l'o So\\le T(V\)f- 2T(17\_-> + (_C:)j:\} lg:j suLs'l-}‘lu-,'iom (imAwA’ion\
<T(V\) = Q.T(l?\:) + C-n < VV\\JS'l' c‘o '“/\'\5

o) You wneed o have & quess —Qor -‘\ne, answel,
(P ‘ro.us on upper LDW‘J" T(\n) < A' V\Io'gn? —> O(nlogn)

D va\uc;\"\\le, \fleO'\'\'\QSiS‘. ‘?o(‘ ol \<<V\) T(k) < A kfo_gk
2) Sobstitute : T(w) . J(us'ma k=-2v5_)




\'\O\A "l'o So\\le T(V\)f- 2T(17\_-> + (_C:)j:\} lg:j suLs'l-}‘lu-,'iom (imAwA’ion\
<T(V\) = Q.T(l?\:) + C-n < VV\\JS'l' c‘o '“/\'\5

o) You wneed o have & quess —Qor -‘\ne, answel,
(P ‘ro.us on upper LDW‘J" T(\n) < A' V\Io'gn? —> O(nlogn)

D Twductive \fleO'\'\'\QSiS: -Qo(- ol \<<v\) T(k) < 4. kfo_gk
2) Sobstitote: Th) € 2-d 2y +en (osing ke3)



How fo solve T(n)=2-T(3) + O() by scbstidodion (induckion)
<T(v\> = 27['(%‘_-) X ‘-—va—‘) « wust do s

o) You wneed o have & quess —Qor -‘\ne, answel,
(P ‘ro.us on upper LDW‘J" T(\n) < A' V\Io'gn? —> O(nlogn)

D Twductive \njpo"'\'\e.sis: -Qo(- ol \<<v\) T(k) < 4. kfo_gk
2) Sobstitote: Tho) ¢ 2-d Sy +en (bsing ke3)

3) Alsel)ra :



How fo solve T(n)=2-T(3) + O() by scbstidodion (induckion)
<T(v\> = 27['(%‘_-) X ‘-—va—‘) « wust do s

o) You wneed o have & quess —Qor -‘\ne, answel,
(P ‘ro.us on upper LDW‘J" T(\n) < A' V\Io'gn? —> O(nlogn)

D Twductive \ﬂjPO'\'\'\eSiS‘. -Qo(- ol \<<v\) T(k) < 4. kfo_gk
2) Sobstitote: Tho) ¢ 2-d Sy +en (bsing ke3)

= AV\Ljn - (1\/\.0032 4+ on
3) Alse.l)ra:



How fo solve T(n)=2-T(3) + O() by scbstidodion (induckion)
<T(v\> = Q.T(l?\_-) X ‘-—va—‘) « wust do s

o) You wneed o have & quess —Qor -‘\«e, answel,
(P ‘ro.us on upper LDW‘J" T(\n) < A' V\Io'gn? —> O(nlogn)

) Tnduchive hypothesis: doc all kew, T(k) ¢ d- kogk

) Sobstitvte:  T(n) € 2-d 2 feg 4 cn (0sing k=)
= A\Aﬁojn ~dnlog2 + en

3) Algebra: = dnllogn - (dn-en)



How fo solve T(n)=2-T(3) + O() by scbstidodion (induckion)
<T(v\> = Q.T(l?\_-) X ‘-—va—‘) « wust do s

o) You wneed o have & quess —Qor -‘\ne, answel,
(P ‘ro.us on upper LDW‘J" T(\n) < A' V\Io'gn? —> O(nlogn)

D Twductive \ﬂjPO'\'\'\eSiS‘. -Qo(- ol \<<v\) T(k) < 4. kfo_gk
2) Sobstitote: Tho) ¢ 2-d Sy +en (bsing ke3)

= Anﬁojvx - Jwﬁojl + on
3) A‘SQLWL: = Jv\ﬁoﬁv\ - (cln-c.vx) : D\QS'N'QA "?orm - 'Qe‘e‘(OVQfS



How fo solve T(n)=2-T(3) + O() by scbstidodion (induckion)
<T(v\> = Q.T(l?\_-) X ‘-—va—‘) « wust do s

o) You wneed o have & quess —Qor -‘\ne, answel,
(P ‘ro.us on upper LDW‘J" T(\n) < A' V\Io'gn? —> O(nlogn)

) Tnduchive hypothesis: doc all kew, T(k) ¢ d- kogk

) Sobstitvte:  T(n) € 2-d 2 feg 4 cn (0sing k=)
= A\Aﬁojn ~dnlog2 + en

) Algebra. < dnloga = (dn-cr)  : desicad Hrem — Lebhovers
< A“Qog\n v ¥ dse o (base case owiHed)



\'\O\A "l'o So\\le T(V\)f- 2T(17\_-> + 9(\/\) lgj substidution (.l\/\AUO‘(;\OV\\
Q |
T(“) = 2.‘[‘(%}) r(En  «wust do Al
T 'Pai‘l’ o(’- ‘W\P\J{ - V1o COV\'\VO\.

o) Vt)u V\eecl ‘l'O L\ave oL Sue,ss ‘QD(‘ '\'\ne, awswem/ we c,ovrl-ro\ +his
(P ‘ro.us on upper LDW‘J" T(\n) < A' V\Io'gn? —> O(nlogn)

) Tnduchive hypothesis: doc all kew, T(k) ¢ d- kogk

) Sobstitvte:  T(n) € 2-d 2 feg 4 cn (0sing k=)
= A\Aﬁojn ~dnlog2 + en

) Algebra. < dnloga = (dn-cr)  : desicad Hrem — Lebhovers
< dnloga ... ¥ dse o (base case owiHed)
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'For an UPPQ( Lounc(v) \job\ \MoS‘l’ 36’(’ +\"€- Aes.\"@i -eD(‘IM. of !ess.
(exao“g: with the Sawme ﬂeatiing cons‘l-a.wl')




N\ ote OLSQ(\IOCL.\ ons -

‘For an UPPQ( Lounc(v) tjou \MoS'l’ 36’(’ "'\"e- AeS'N'QJ 'ebfwt. of «eess.

(exm:"lg: wi—”n the Sawme ﬂeatiing oonS‘I'a.wl')

.L.lke any imjuc-(—}ve, P(OO‘e,
i-e i-l- Aoesv;'l' woi‘\c, ‘\'\'\a\"’ Joesvx'J( .\W\P\v i'l"s wo“' -l-cue,.



N\ove. o\osewoc\"\ons: T(V\> = 2-T(—%> + C-n

‘For an UPPQ( Lounc(v) tjou \MoS'l’ 36’(’ "'\"e- AeS'N'Q.J‘ 'ebfwt. of ,eess.

(exm:"lg: wi—”n the Sawme ﬂeatiing oonS‘I'a.wl')

'L’l\ée any imjuc-[-}ve, P(OO‘e,
i-e i-l- cloesv;'l' woi‘\z, ‘\'\'\a\"’ Aoesv\'J( .\W\P\v i'l"S wo“' -l-cue,.

'-\C.of W\efgeSOf"' S(Jeci'e'\ca((lj, “’\\6 ComS‘l'aMJf C Cowes ‘erovv\ '“'\e wecrqge S‘*ep



N\ove. o\osewoc\"\ons: T(V\> = Q-T(%) + C-n

‘For an UPPQ( Lounc(v) tjou \MoS'l’ 36’(’ "'\"e- AeS'N'QJ 'ebfwt. of «eess.

(exm:"lg: wi—”n the Sawme ﬂeatiing oonS‘I'a.wl')

.L.lke any imjuc-(—}ve, P(OO‘e,
i-e i-l- Aoesv;'l' woi‘\c, ‘\'\'\a\"’ Joesvx'J( .\W\P\v i'l"s wo“' -l-cue,.

"\C.Of W\QfgeSof"' 5‘966.!'@'\664((%, +\'\6 ComS‘l'am+ C Cowes -erowx '“'\e, wefrge S‘*ep
...aVI(l 'Hﬂ'lS Q,V\AS UP Qas '“\Q. Qeo\clinj covxs‘l'an'l", T(V\) £ cmf03n
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