
�H;QR @ 1tQb *QKTH2tBiû
1BSUJF �

&YFSDJDF �

%©UFSNJOFS MB DPNQMFYJU© EFT GPODUJPOT TVJWBOUFT FO UFSNF EF OPNCSF EہBEEJUJPOT FU EF TPVTUSBDUJPOT� 0O EPOOFSB
EہBCPSE MB WBMFVS FYBDUF 5	O
 QVJT MہPSESF EF HSBOEFVS 0	O
�
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1BSUJF �

&YFSDJDF � � 3FࠩFSࠩF EBOT VO KFV EF DBSUFT

'यभऻसफ � ڻ DBSUFT USJ©FT

�� &DSJSF VOF MJTUF - SFQS©TFOUBOU MF KFV EF DBSUFT EF MہJNBHF� -B DBSUF RVJ B QPVS WBMFVS � TFSB SFQS©TFOU©F QBS MہFOUJFS
� QVJT DFMMF EF WBMFVS � BVSB MB WBMFVS � FUD ێ KVTRVہ  Mہ"T RVJ WBVU ��

�� &YQMJRVFS BWFD VOF N©UIPEF EF WPUSF DIPJY DPNNFOU MہBMHPSJUINF EF SFDIFSDIF S©EVJU DFऒF MJTUF KVTRVہ  USPVWFS
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MB DBSUF EF MB %BNF EF $PFVS� $PNQBSFS BJOTJ MہFৱDBDJU© EFT � BMHPSJUINFT DFMVJ EF SFDIFSDIF TFRVFOUJFMMF FU DFMVJ
EF SFDIFSDIF EJDIPUPNJRVF�

1BSUJF �

&YFSDJDF � � 5SJ QBS TFMFDUJPO

1SJODJQF �

0O SFDIFSDIF MF QMVT QFUJU ©M©NFOU FU PO MF NFU   TB QMBDF 	FO Mہ©DIBOHFBOU BWFD MF QSFNJFS
� 0O SFDIFSDIF MF TFDPOE QMVT
QFUJU FU PO MF NFU   TB QMBDF FUD�

'यभऻसफ � ڻ JMMVTUSBUJPO EV USJ QBS TFMFDUJPO

� /27 i`Bnb2H2+iBQMUGV,
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� 7Q` B BM `�M;2Uy- M @ RV,
� O`2+?2`+?2 H2 THmb T2iBi öHöK2Mi /2 B £ H� 7BM
� KBMB 4 B
� 7Q` D BM `�M;2UB Y R- MV,
� B7 G(D) I G(KBMB),
� KBMB 4 D
� Oö+?�M;2` H2b +�b2b B 2i KBMB

�� iKT 4 G(B)
�� G(B) 4 G(KBMB)
�� G(KBMB) 4 iKT

�� %BOT VO UBCMFBV � 3FQS©TFOUFS MB MJTUF - FOUSF MFT ©UBQFT � FU �� *OEJRVFS   DIBRVF GPJT MF OPNCSF EہPQ©SBUJPOT
F৮FDUV©FT�

�� 4VQQPTPOT NBJOUFOBOU RVF MFT ©M©NFOUT EF MB MJTUF -   USJFS TPOU SBOH©T FO TFOT JOWFSTF� $FMB WB�U�JM BVHNFOUFS PV
EJNJOVFS MF OPNCSF EہPQ©SBUJPOT F৮FDUV©FT QPVS USJFS DFऒF MJTUF  

�� $BMDVMFS MB DPNQMFYJU© EBOT MF QJSF EFT DBT 0	H	O

 EF DFU BMHPSJUINF�
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$0634 � &WBMVFS MB RVBMJU© EلVO BMHPSJUINF

6O NªNF BMHPSJUINF QFVU BWPJS QMVTJFVST JNQM©NFOUBUJPOT QPVS MB NªNF TQ©DJऌDBUJPO� 1PVSUBOU MB RVBMJU© EہVO BMHP�
SJUINF WBSJF CFBVDPVQ TFMPO DFऒF JNQM©NFOUBUJPO� 0O DIFSDIF BMPST EFT DSJU¨SFT EF NFTVSF EF DFऒF RVBMJU© �

��� $PNQMFYJU© TQBUJBMF

FTUہ$ VOF NFTVSF TVS MFT EPOO©FT RVJ S©ৰ¨UF MB RVBOUJU© EہJOGPSNBUJPOT DPOUFOVFT � MF OPNCSF FU MF DPOUFOV EFT WBSJBCMFT�

��� $PNQMFYJU© UFNQPSFMMF

����� %FࣺOJUJPO

FTUہ$ VOF FTUJNBUJPO EV UFNQT EہFYFDVUJPO EہVO QSPHSBNNF JOEFQFOEBNNFOU EF MB NBDIJOF� &O QSBUJRVF DFMB DPSSFT�
QPOE BV OPNCSF EہPQ©SBUJPOT F৮FDUV©FT QBS MF QSPHSBNNF� $F OPNCSF EہPQ©SBUJPOT E©QFOEBOU EF MB UBJMMF O EFT EPOO©FT
FO FOUS©F PO ©WBMVF VOF GPODUJPO H	O
�

����� &YFNQMFT

4PJFOU � JNQM©NFOUBUJPOT EV NªNF BMHPSJUINF �

� /27 KmHiBTHB2RU#-MV,
� G4()
� 7Q` B BM `�M;2UMV,
� GX�TT2M/U# BV
� `2im`M G

-F QSPHSBNNF FYFDVUF O GPJT MB MJHOF �� 4B DPNQMFYJU© FTU ©HBMF   O �

g(n) = n

4J PO BKPVUF EFT MJHOFT EBOT MB CPVDMF 7Q` QPVS GBJSF QBS FYFNQMF �

� /27 KmHiBTHB2kU#-MV,
� G4()
� 7Q` B BM `�M;2UMV,
� v 4 #  B
� GX�TT2M/UvV
� `2im`M G

0O QPVSSBJU QFOTFS RVF MB DPNQMFYJU© EF KmHiBTHB2k FTU g(n) = 2×n� 0S DFऒF EJ৮©SFODF OF WJFOU RVF EہVOF EJ৮©SFODF
EFT EFUBJMT EلJNQM©NFOUBUJPO EV NªNF BMHPSJUINF FU OF EPJU QBT ªUSF DPOTJE©S©F QPVS MF DBMDVM EF MB DPNQMFYJU©� 0O
BVSB BMPST QPVS DFऒF �?F GPODUJPO �

g(n) = n

�

&O৯O DF NªNF BMHPSJUINF QFVU ªUSF JNQM©NFOU© BWFD VOF CPVDMF OPO CPSO©F �

� /27 KmHiBTHB2jU#-MV,
� G4()
� B 4 M @ R
� r?BH2 B =4y ,
� v 4 #  B
� GX�TT2M/UvV
� B @4 R
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� `2im`M G

1PVS E©UFSNJOFS MF OPNCSF EہJU©SBUJPOT EF MB CPVDMF PO E©৯OJU VO WBSJBOU EF CPVDMF� FTUہ$ VOF RVBOUJU© RVJ E©DSPJU  
DIBRVF JU©SBUJPO� FTUہ$ MVJ RVJ WB BNFOFS MB CPVDMF   TF UFSNJOFS � 5SPVWFS VO WBSJBOU EF CPVDMF E©NPOUSF RVF MB CPVDMF
UFSNJOF�

0O SFQ¨SF BMPST TB WBMFVS JOJUJBMF TB WBMFVS ৯OBMF BJOTJ RVF MF OPNCSF EہJU©SBUJPOT EF MB CPVDMF�

&YFNQMF � "WFD KmHiBTHB2j MF WBSJBOU EF CPVDMF DہFTU B� 4B WBMFVS QBTTF EF O � �   �� -F OPNCSF EہJOTUSVDUJPOT ©MFNFO�
UBJSFT EBOT MB CPVDMF FTU EF ��

-B DPNQMFYJU© TFSBJU BMPST g(n) = 3 × n NBJT PO QSFOESB g(n) = n

����� /PUBUJPO EF -BOEBV

-F QMVT TPVWFOU JM TہBHJSB EہFTUJNFS MB DPNQMFYJU© EBOT MF QJSF EFT DBT FYQSJN©F TPVT MB GPSNF � 0	H	O

�

1PVS MہFYFNQMF QS©D©EFOU MB DPNQMFYJU© FTU OPU©F 0	O
 FO OPUBUJPO EF -BOEBV�

-PSTRVہJM FTU QPTTJCMF EF E©UFSNJOFS VOF GPODUJPO BTZNQUPUJRVF EF MB DPNQMFYJU© MB OPUBUJPO EFWJFOU ̺	H
�

1BSUJF �

3¨HMFT QPVS FTUJNFS MB DPNQMFYJU© 0	H	O



��� 3¨HMFT

ۊ 1PTFS O � MBۄ UBJMMF EFT QBSBN¨USFTۅ�

ۊ /F DPNQUFS RVF MFT JOTUSVDUJPOT FTTFOUJFMMFT   QBSUJS EہVOF VOJU© EF NFTVSF � 5	O


ۊ 1PVS DIBDVOF EFT CPVDMFT EV QSPHSBNNF SFQ©SFS MF WBSJBOU EF CPVDMF FU DBMDVMFS MF OPNCSF EہJU©SBUJPOT � DPNCJFO
EF GPJT PO QBTTF EBOT MB CPVDMF�

ۊ 1VJT DBMDVMFS VOF FTUJNBUJPO EہVOF CPSOF TVQ©SJFVSF G	O
 EF 5	O
 �

ؾ 4J 5	O
 DPOUJFOU VOF TPNNF EF UFSNFT DPOTFSWFS VOJRVFNFOU MF QMVT EJWFSHFOU�

ؾ H	O
 FTU BMPST FTUJN©   QBSUJS EF 5	O
 � /F QBT DPOTJE©SFS MFT NVMUJQMJDBUFVST $ � TJ 5	O
 � $�G	O
 BMPST H	O
 �
G	O
� 1BS FYFNQMF TJ 5	O
 � ��O QSFOESF H	O
 � O�

ؾ 4BVG QS©DJTJPO DPOUSBJSF MB DPNQMFYJU© EFNBOE©F FTU MB DPNQMFYJU© BV QJSF FO UFNQT�

��� *OTUSVDUJPOT ©M©NFOUBJSFT 5	O


5	O
 FTU MB TPNNF EFT VOJU©T EF NFTVSF DPNQU©F QPVS DIBRVF JOTUSVDUJPO�

-B QSFNJ¨SF ©UBQF FTU EہJEFOUJ৯FS MFT T©RVFODFT EBOT VO BMHPSJUINF� 4J WPUSF BMHPSJUINF FTU DPNQPT© EFT T©RVFODFT �

I1I2I3...

"MPST �
T (n) = TI1(n) + TI2(n) + TI3(n) + ...

%BOT MB GPODUJPO KmHiBTHB2R JM Z B � T©RVFODFT *� *� *� �

� O b2[m2M+2 AR
� G4()

� O b2[m2M+2 Ak
� 7Q` B BM `�M;2UMV,
� v 4 #  B
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� GX�TT2M/UvV

� O b2[m2M+2 Aj
� `2im`M G

-FT T©RVFODFT *� FU *� DPOUJFOOFOU DIBDVOF VOF TFVMF JOTUSVDUJPO ©M©NFOUBJSFT� $FQFOEBOU *� FTU VOF T©RVFODF DPNQMFYF�
%F DF GBJU �

T (Somme) = 2 + T (I2)

6OF VOJU© EF NFTVSF QFVU�ªUSF �

ۊ VOF BEEJUJPO

ۊ VOF TPVTUSBDUJPO

ۊ VOF NVMUJQMJDBUJPO VOF EJWJTJPO .PE 	�
 %JW

ۊ VOF PQ©SBUJPO BSJUIN©UJRVF TJNQMF 	TBOT BQQFM EF GPODUJPOT


ۊ VOF DPNQBSBJTPO MFT PQ©SBUJPOT CPPM©FOOFT 	FUPVOPO


ۊ VOF B৮FDUBUJPO

ۊ EFT PQ©SBUJPOT EF MFDUVSFT FU ©DSJUVSFT TJNQMFT

&O QSBUJRVF PO DPOTJE¨SFSB RVہJM OہZ B QBT EF EJ৮©SFODF FOUSF MFT � PQ©SBUJPOT TVJWBOUFT 	  NPJOT RVF Mہ©OPOD© EPOOF
VOF DPOTJHOF EJ৮©SFOUF
 �

ۊ B �C �

ۊ B�C�D �

ۊ B�B�C�D �

��� #PVDMFT

-F DBMDVM EF MB DPNQMFYJU© OF EPJU QBT E©QFOESF EV UZQF EF CPVDMF FU EPOD EV UZQF EہBMHPSJUINF� 0O OF DPOTJE¨SFSB QBT
TBVG NFOUJPO DPOUSBJSF �

ۊ MہJOJUJBMJTBUJPO EF MB WBSJBCMF VUJMJT©F DPNNF WBSJBOU EF CPVDMF

ۊ MہJODS©NFOUBUJPO EF DFऒF WBSJBCMF

ۊ MB DPNQBSBJTPO BWFD MB WBMFVS EہBSSªU

4JOPO JM GBVESB DPNQUFS EF MB NBOJ¨SF TVJWBOUF �

T (n) = 1 + Σj=1,...,n(2 + Tj(I))

��� *OTUSVDUJPOT DPOEJUJPOOFMMFT

����� DPOEJUJPOOFM TJNQMF

� aB *QM/BiBQM �HQ`b ,
� A c

%BOT MF DBT E©GBWPSBCMF P¹ MہFYQSFTTJPO DPOEJUJPOOFMMF SFWPJF h`m2 MF CMPD EہJOTUSVDUJPO * FTU FY©DVU©� 0O B BMPST �

T (n) = Tcondition(n) + TI(n)
ۊ 5	O
 SFQS©TFOUF MF OPNCSF UPUBM EہJOTUSVDUJPOT

ۊ 5DPOEJUJPO	O
 SFQS©TFOUF MF OPNCSF EہJOTUSVDUJPOT O©DFTTBJSF QPVS UFTUFS MB DPOEJUJPO 	RVJ QFVU�FɸUSF � TہJM TہBHJU
QBS FYFNQMF EہVOF TJNQMF DPNQBSBJTPO FOUSF EFVY FYQSFTTJPOT BSJUIN©UJRVFT
�

ۊ 5* SFQS©TFOUF MF OPNCSF EہJOTUSVDUJPOT EBOT *�
QBHF � �
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����� $POEJUJPOOFM BWFD BMUFSOBUJWF

� aB *QM/BiBQM �HQ`b ,
� AR c
� aBMQM ,
� Akc

%BOT MF DBT E©GBWPSBCMF PO DPNQUFSB �

T (n) = Tcondition(n) + max(TI1(n), TI2(n))

1BSUJF �

1SJODJQBMFT DMBTTFT EF DPNQMFYJU©

$FT DPNQMFYJU©T TPOU DMBTT©FT QBS UFNQT EہFYFDVUJPO DSPJTTBOU EF MہBHPSJUINF DPSSFTQPOEBOU�

DPNQMFYJU© DMBTTF

̺	�
 UFNQT DPOTUBOU
̺	MPH O
 MPHBSJUINJRVF FO CBTF � � MPH�	O

̺	O
 MJO©BJSF
̺	O�MPH O
 RVBTJ MJO©BJSF
̺	O�
 RVBESBUJRVF QPMZO´NJBM
̺	O�
 DVCJRVF QPMZO´NJBM
̺	�O
 FYQPOFOUJFM 	QSPCM¨NF US¨T EJৱDJMFT


1BSUJF �

.©UIPEFT FNQMPZ©F QPVS MFT SFTPMVUJPOT EلFYFSDJDFT

��� TPNNF EہVOF TVJUF BSJUINFUJRVF

4PJU MB TPNNF 4 �

S = Σn
i=1i

BMPST PO E©NPOUSF RVF �

S = n×(n+1)
2

��� GPODUJPO MPH

1BSGPJT PO B   FWBMVFS MF OPNCSF EF EJWJTJPOT QBS � RVہJM GBVU BQQMJRVFS   VO OPNCSF / QPVS BNFOFS TB WBMFVS   �� $FऒF
OPNCSF EF EJWJTJPO FTU EJSFDUFNFOU FHBM   MB GPODUJPO log(N)�
1BS FYFNQMF � EBOT MB SFDIFSDIF EJDIPUPNJRVF�

QBHF � �
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"QQMJDBUJPO   MلBMHPSJUINF EF SFࠩFSࠩF

��� 3FDIFSDIF MJO©BJSF

� /27 `2+?2`+?2Us-GV,
� D 4 y
� M 4 H2MUGV
� r?BH2 DIM �M/ s54G(D),
� D Y4 R
� B7 D44M , `2im`M @R
� `2im`M D

BQS¨Tہ% MFT S¨HMFT ©OPOD©FT � � -F WBSJBOU EF CPVDMF DہFTU K � FTUJNBUJPOہ- TF GBJU EBOT MF QJSF EFT DBT � K EPJU BऒFJOESF �� �
*M OہZ B RVہVOF TFVMF JOTUSVDUJPO TJHOJ৯DBUJWF   QSFOESF FO DPOTJE©SBUJPO � MB DPNQBSBJTPO EF 9 BWFD MFT ©M©NFOUT EF MJTUF
s54G(D)�

��� 3FDIFSDIF EJDIPUPNJRVF

ۊ -B EJNFOTJPO EFT EPOO©FT TFSB QSJTF DPNNF FHBMF   H2MUKQibV� "QQFMPOT DFऒF WBMFVS O�

ۊ -F WBSJBOU EF CPVDMF DہFTU droite − gauche RVJ WBVU BV E©QBSU O FU �   MB ৯O EF MB CPVDMF TJ MB WBMFVS OہB QBT ©U©
USPVW©F 	QJSF EFT DBT
�

ۊ -FT JOTUSVDUJPOT FTTFOUJFMMFT EF MB CPVDMF DF TPOU MFT DPNQBSBJTPOT

ؾ KQib(KBHB2m) 44 s
ؾ FU KQib(KBHB2m) = s

1PVS TJNQMJ৯FS MF SBJTPOOFNFOU EJTPOT RVہJM OہZ B RVہVOF TFVMF JOTUSVDUJPO FTTFOUJFMMF QBS JU©SBUJPO�

" MB ৯O EF MB QSFNJ¨SF JU©SBUJPO MF WBSJBOU EF CPVDMF WBVU O���

0O QFVU BMPST FYQSJNFS MF OPNCSF EہPQ©SBUJPOT 5	O
 QPVS DFU BMHPSJUINF DPNNF ©HBM   �

T (n) = 1 + T (n/2)

0O BVSB BWFD MF NªNF SBJTPOOFNFOU
T (n/2) = 1 + T (n/4)

&U BJOTJ EF TVJUF KVTRVہ  DF RVF O��� FU MF WBSJBOU EF CPVDMF TPJFOU FHBVY   ��

0O B BMPST T (n) = 1 + 1 + ... VO OPNCSF EF GPJT ©HBM BV OPNCSF EF EJWJTJPOT QBS � EF O O©DFTTBJSFT QPVS BNFOFS O   ��
$FऒF WBMFVS FTU FHBMF   log2(n)�
-B DPNQMFYJU© FTU BMPST 0	MPH	O

�

QBHF � �


