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Message From Vice Patron

In the joyful occasion of releasing the book ‘ORBIT ‘ by the Math
Union of 2023, I am very proud to convey my wishes. I am very glad

about our prospective teachers for their hard work and creativity.

Our college never fails to provide the platform for the student

teachers. Like every year, we publish the creation of our student teachers.

In this magazine, different types of articles are included. The time you spend to read
this book is really worth. I congratulate the student teachers who took part in creating

this magazine.

I expect to see their works in the future too. I wish them for their great future.

Mr. A. Gugan,
Vice President (Con. Education -Institutional Development)

Jaffna National College of Education.
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QULDRISILIG).

A —————
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TTOTENIE]T mISeVD, 2 | BeFweluied, Gymomeiuwl #6réhes euysoTml, WOBBID
QIO i@l UTLRIGeT HBH CalewiBD. UMD  HWIHHHT LH  MeIHDH
SATOUSHBHTL  IDBB  LUTLBIG6H60  CHmevaluiBmry. @Hemed ey  He0aumFluledmbal
BHBUILULLTT.  Hewiljseler o SHalwmeid, &Hewlld — seorBLlglilsemen  LUjJsHd)
Qeuiwelb, HOH ~ AHTO]  GFUIWeD  HMIGLIQULBEHHE — UTDHMNHMUI
OeTLmESemy. 1906 groTeege LUFenFWLIUT SHevsumflulled GFphHmy. OFsiemenuisd
1908-60 Q& HTL(HD LieemiBeT BE@ID OFHTLemy UQHSTT. BbH Hensoulsd Dieurs
o LevBlemey  LUTHSBIULLE. 1909-60 Sipiemed  HdHFemg  QFulgl  GEHTewIL .

IFHNBHH ASI L FH. WewiB 6uy Fev HM6eVLD

1913 G 1THHH6L OCFaTme  LISVHEN6VHBHINHID  JTIOTINMHEBE — ERT6wiH
A BH6T 2 FHall  OHTend  euprdwg.  1914-60  guOTEISHH 6  LmiSeLenL
ememIHSE OBHTLMIG6UHBHTH Ga LI svisier Liflealli_1g BH6LeVITfld @
QUTUMIDHHH. QBT  JTOTEIQMLET  dml Lewll  (LpHEBWIDTEr  LU16)HEHEHSG
ANNGHHHH. QBT AUTHEHMLW L (B ABHMBUIED  JTOTEDIZIGT  Di6UT H6IT
g(n) &sPrdemsd (Asymptotic Formula for p(n)) seeonr Qsr®GsHeTI.  FroTEnIe]
GbLUSMmS LITTosn YFFTIoTer FTHoHeT. Baudse AUFDUSSINIGHS 266y
Upsaemen QbHhIHH. (WHv 2 60sl Bury OCeugdbHCurgds o ewie) OUTHL &6
HOL_HBHMD6L  HMNGHTT.  TFFI6,1916 b ewiged  eufHel  Sipfelluislsd
gTOTeDIeT UITUIFFSHTen Remhidensy L L SHmHd CasUfll gy LeLHmevHHLOHID
(peold  QUBDT.  JTOTENINSHH 6D  UUMIMIHM6NS BTl 2 Wf  &evliL
676301 & 611 601 (E@IEAEAD)E: &L 61600 &H61T) alleNoHEHa|M] QmIB60MHEI60

Ceuefu_rur L.

1917 @60 JTOTEIEET  SeuTHei  CHTWITEL UTSHSBSUILLLTT.  DIFHETEV
WHSHHINNTHT  DieN] SBBhHIOIBHEUT]  616Im  HlenabHHeT. OFLILIDLIFEL  DieuHemL Ul
o Leoplewer  Fflgl  (perCeuBmd  oiewLpbHH.  Lligeufl 18, 191860, GsiNfll g
CLGsurE. .Lbme0 QFTenFLiguisd e 2 miilemres CaHIHOSBHSILLLTT. LOHHSHIe
HAFmauled RmBBHTOVID Sieufledl 2 L s0Blemev GaSiuigTed eligsd 6, 1920 sy

BBoHST].
An equation means nothing to.me
unless It expresses a thoughto
God]

SUAHBD - G.CaTLiyTey
sefipd SO  epeold
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Quipensulled HeWNHLD

HOBID [BIDMIDF &M 2 66Nl  BIDGH  FHBBIFH LMV UBNSIUD  HLOG
&BmILBRissnenl uBBujd Gwed Gwenid SemiLmlud Curgkl, SuiBenssmul Hemlldh
fHwrs  aleuflds  (PQUID  6T6alLmEG  BITD  HTISIECBIID.  6IMIG6T  DIBLSHLOTE
HIHHH6L [BHRIG6T HeUD OCFNHHHIIQUl (IPH60 alleQuid, FIOFF] DAFFH YGSLD.
Qs FHBYIUETEN 2 _6udlel DMHH QUgaIRmIGB6TeVID HTILILGSBSHI, 2 HTJ6IOND,
Wsad gflwmer pHUT 2 Leder &L Lenwlienu BT  UTFlGuUTD, @& SmUBLLD
aI6p Cumed CHTBBeNS@ID. BhHeT LFFH6T, LOHBMSHT, HL6O UTDSHMS,
upeneudsil  Gumelm mewmuwl  rFHfleeT UL guied6omid. BRiGeT FHmmeustl, eureraisy,
STeugmisst,  eBerm. .LGenderd  GuTeB  SmaHH  HBDBEHHGHWD  HEUGILD
CFVSHHBMBIHET  6T0IBIT60, BHHIH6T DouBenB  CUTHIUTHE  HTewIeVTD.  FLo& &6

IFFSHG QUUTH, WIHHler Rewev urHwns Lflebalil [BHeTeng.

BHMNHHDH0 MBS QH DAHFWLSHMS RHHTellenwF CFbs LIuGeimd
(Fibonacci) eteti senlldh Blyewi] SewiGLgSHSTT. @ elewtenilsd (WhewHUl ERrewi(h
GTENIHENEND Tl lg 6UHLD 6T6WIHENTE0 DWWOHH @ CHTLT LuGsimd QHTL] sr601m)
el GuwITed empdHSLILGIBSEH.  0,1,1,2,3,5,8,13,21,34,55 o101 @UILIQ QU  6T68T
OaTLy uBemd OHTLT PGD. Q6TMBUD EFINLUD  Fnl I96dT60  UHEUS
APSIIMl.  CLPSTMMBUID  QHEMBHUID  Fal lgeuiTed  elmaIH 6B QgBul Qb Hdh
s DMIDHHIH BTG BuTdsuTD. B0 @RTOSITH DUSHFWID — 6T ML

MBHTEL QUGHHHTEL aIBHUSH 1.6 QFH Hhib odldH 6160w 6T6iIm DMPHHLILBHMBSE.

wevfled 2 6o @BIDH6T QL FH UBD  HPBI
2 ML UWIHTHALD AUGVHI (W% FpBF)
® MLUBTHAD  DAHDBHBHBLILINS  LITTEHH60UTID.
&flw  &MHFH  1wevfled GGl UbBD HPBF 2 eiTen
RHIDH6T 34 6TIB  eTeTEnNNBMBUID  E([HHSHT60

: b Q0B USD GBS 2 66l QHIDEH6T 55  6T6iml
SIMHH HBBBSHI. 606060  1evfledt RHLpame 3, GLulend evfledt RHLpdmeiT 21  eler
SIMWHHHUILDS — slewrenilll  UMTHSH  oluidbseomd.  FHflul  &rhd  evflel  HHels0
o _6iteN a6nFHH6IT BrouiuGeus Fal_ QM SIBLSHLOT6 Capmemrgglev
SImWESLILL(BeTengl. 1375  wpaflulsd  @bs  weoflell  SewLLY  (PIPEUGID
@mUUMSL  LUTTHHTe0 SHhid aldSeHupld Hhies GComemipld RuiBend  SienLDLILTs0
AmUuend SieveauDd eTellgled Lflbad OEHmeienseomid.

wellgsy 2 L6060 ol @QbH MWL RHULDS  STWIIPIQUID.  SHENT6IITIQ

(peiieniTed e  Blaimr@souwr  Gurgid, oBUSLOTE  DHH  SEHIOLIEDL  Si6u]

L e —————— — e =
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o ewihdl Odmeienm (Wud. 6w, @XrewiB, Py MbH eenr @l  LIuGerTd
OaTLR6L 2 6itenm  ®emllas 6l6wIB6T B 2 L6ded elewemuUTBA6ImeT. @@  (WPHG,
@rewi(h  HEWIHB6T, CPHIBl LIGHHeNTH 2 616N  DIhIBHI  H6il, DMbdHl  6MJ60H6IT 61600
@igF Gamevellds  GamemTGL GumaeomiD. HHIBL LNy RuiBensuilsd
STILBNSBEG @ TGSHHIHHTL(H HewIH6T WLMMILD LHeumissnen RenLGui o _siterm

SMPHMSH HIoTelHHT60 DG IBled FlowTs SHUUSTESLD.

9 o1 ¢ (DNA) seteiuBo wyusmienel suyruyd Curgl Hédld Hewnsiw
alehepTelde LILGemd OHTLenyud Hhs olFHHmHund DNA Senioliisd Hewr®
aFFisseny. DNA @ev 2 eiten LileT Oamelidberd emolled e LUHSD 34
SMIOVLJTD  SIvGSH6iT  (angstroms) Hempd BHS USSD 21 SmlerLJmid
DVGH6  (angstroms) FVIPLD  QHBI GBS,  (SIBIVLJMTD  6T6HILH  [HETHMSD
MBS 06F APl @b VG. B DHOVLITD a6aUSH @ LD bhHHIH
CaremiLmed UHSH BIM Comguied e UREG SHTen) SuiBensd Uflewimo suenjFdluilsd
Bbd GTWH6N QM (WPHHW LUnhmd euslliLnsd DBbhsH elechehTallssT 66l Db

Smwlml  Qubms CHIHOsBHHH 66 Lev  BIBDBTeNI(hEeTd  UITUIHSI
Q)(HIEIB6IT .

SIPpF  610Im BID HMHBHID Wimeny CouswiBLoTenTeNIDd  61(BdHSHIH

CHTEWILTL  SuTHeMe  SmE MWL  DIBE0HBHID B
o WISANID 1.6 66im Hhis  NBSBHmBOUW  OsTamiBeTeng. ( G
masuled  elfeosmeisnt Mo, emaulel  Samil UGS  eueny ﬂj 1

® 616N [H6NID, (LPIDBIENS 6UEDJ 26116 HeND EQIBeNB  DieTHIE
UTTHSHTeL  Denadeil  LIuemd  QHTLT  6T6widb6l  Demioliled  SmULenSll  LTJHal
DBIP6UMID.  LITLIEHFHEHND 2 616N DAHMHFHI  HTHMIBEBID Bl FHHTHIBEHD BT
oleiaBEeT 2 6l L DMHHIL LDLULBEHD @ SHewlld BHuigduler LigGul
bBTHIMeN.  FHFlWenenF &MB LW TBHHIH OBTeTEHID  HTevmer 365 BT H6i
GITLI60  UTDLISHH  @elOauTaemBuD  Heualbd  UJDLISHSHTE0  6TeeoTCL  HemwiS
BWBHuled Hreir SQuiniGHaslemen eleilisngd elegled Lflbgl 6aT6TemsomiD.

SEHID:- &.DIGOWIT
sfigd SHLOPGLTY  eLpevld
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ulGeomerflul  6T6vT6IT

uTLIGeumelwTHCerm (IPH6T (LPHeVTSH 6160 2 (HhauThHHendh GCLBOHTEIL 6. A&l
umLIGeomedlil 6T (LpewM eTeOILILL L &I 1835 Sib Sewiiged CFJ.Clamenl Gymailera et
aetuel] @EGPUiGselen SHmHmB HIGLIYSHSTT. alewgliurer LeTefullelmbal
umiGeoredlin  Guement OFWIWNLLL G &P SHbhSH FOSTeL FITHH  UTDHS

s (peTGearmslul LiewTenL Wl Fepsmiseiled QeIBTHs SH(HBHLILIL L 6.

uriGeurellwysel  FHEIBeNH  HewibUyliybsemend — Helloewl  ghHemed L6y
CFuIH 6. o)) 61T LDGIT BICERIIG eLpeLBLD B el S| H61T 60T
UTJLOUIF W SN SHULD,He0TFTT SHenSUD, S aflwed  FfhsHmerenwiujd Sl (PREBSI.
GOy 3700 BWCE QLT (LPGOTGOTIY umIGeormenfl iy & 611 LDGWIT gL emL

9 _(ThHeUTEEU6TT6T6OT].

uriGsurellwysell gBUBSHHW 4 seflewt ghdeafen cpeoBo Geip BTD Dieufaerlesr
smild BBM SIBHSHICBTETET (PSB!

. Yale tablet YBC 7289
. Plimpton 322
. The Susa tablet

. Tell Dhibayi tablet

v' Plimpton 322 aignib &efloewt G &.1p.1800 &.(1p.1650 6I65IM  HT6VsHL L &0

gBUBSHILL L HTHS  SHBSUUGHSBH. BDhHd Heiwem HLliged  OLOTHHD
uFemabd — SHeLIWLL  aufldeT o 6iTere.

@Fe0 euds etemider  (Square Numbers)
©)76001(B,CLPGIT 31, [BITCITHTLD 760561160
ST ILI(HE TMB6MT.

vV apelipl  OBmID  BIesTD  Brevseiled o siten
oTewiBelal  Fn(BHev G @FewILmbd HFedled
9 GITeN 6T60TSH6N6I  GULPHIGLD.

v aeBeu, Bl & 860 T3 LyueoLDTEDt

‘USHBHTCHMTN’ CxpmBBHenHLl
uTIGeoredll T e, mUSHBTCHTTED HTevhdHev 1200 HEWIBHHEHDHES (PTG
SIS BHSHE].

R ——— et
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o

\ ZIh‘miéﬂ /\
umGeumenflu 6T6NT G B6iT SI6LVGI umIGsomeflu ' '(( ('
TWIEMU(HBHET DI  UgeuHHe0L  UILBIT  eT(pSHHIeTWLITED ﬁ j

Oetemownd  QUIBSHSH  Hefwenr el Femeisel GCauigh SauBens  Geuuiedisd

uriGeorefiw etemt @GN 6iT

1 times SUZ

Big space Big space

2 6UJHSH HlENGOWITET DLEUTRIEETTS © (HEUTHILIGT 6T6TeVTLD.

= autediwied Crrasboeflland sausshaaiold CUBSHHS
T TET TTT%% | QUELELEMIDEBTEH  LIMITLLLUBLD LmGeomefwiy e,
W%@ q 45,, - (emilgst L o galwimed)
W T E

SIBILAHSID D6VHSH  6T6RIEGMI BN LILIGHTLI(H S 60T

®Obs eewioneind  &OWfw  OevevdHI  elllevTemeul (b BTEfEMIBeN0  EHHSI
CupBLLLLSTE  &SHBIUUGHDBSH. adBTVID bHS BBH  (WHosdW  BIEfs
TMSBBEHD  Be0dHH(LPemB SIIQLDTEOTLD 616N S U|LD BIVGHHENTH, DISTEUSI
USSIoW,mHD CUTEIB SIQLOTEID sTenHUD  GILIBBI(HEHHHT606M6V.

umiGeurenfi eT6mI (LPEMBENLD

> umiGeureflw (pewm HTet (PHeded CHTafiul Revdbd eTaBi@GHN  (LPEBUITGLD
RSB HBSUILGIBH.Bbpempuisds  GPRUILL  QeudsHHer  WHLIL,DIH
SIMHS eTemTeniiarr 6TewioHIGUTH SiHeT EHLUMLWD  FTIHSBITeNS. D
Wasalld Sflul euenFFwm@Lp.

> gOarefled,ushd,BTH,UITD  CUTEB  @eICeuT( DigTer  SIBHESGHEHSHDH
SHNBGBW6Ten DevdHdH (PEDBUWMBB  6TETLOTEHIGTN HewlbSBH6T CFUIaIg
SFSTSLD.

> Bhsd GBluibsmenuid SeuBBlear @ wHIGBme6TulD
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B emenT HI (2_Ggmw eTemT&HN3) (pemmGUT6V) @ 6T6ITEM 60T

9 (ThHeUTE ) U6TT6IT6OT].

Eiaetess
| SRR«
S

umiGeorefi eTemt (LPEMBUTEIT LIGHTL|SH6IT

uTLIGevmedilwiy BHeiT 60 SIQUILIGNL WITEHE OB T
616001 (LPEMMHEmLLI LweTUGSgleorT.umLNGeoment 616001
(poBuled GHbHHSTeET et BHID LWaTUGSHSHID |
BILOLSHMES 60 ©IBmg, 1 Lo6I&&) 60
BLOL RIS, L SHFHeT Siemey 360° (60X6) oisluienel
UGB HH60 6UHSHe0T.

Y s m n <Y ® ‘«( f
2 ¥ s v 2 L7 ¥ <7 < o
5
ST & W 0 & & 11
4 V 9 w. n 4V s 4 12
5W 10« 21’«7‘&:4#
why 607
possibly because it can be
we use a base 60 system to tell time, inherited from the Babylonians so easily divided in
different ways
0:59 — 1:00

vV B&sTHHe0  [BeoTaigl  (peind  Oie0evdl  alJedsMmenl  LIWELB &S
Sl LgTa ICrw emuLiefled GUIULILLILL (BeiTeng.
Y oG @b = wppsimauisd Qb BoHSY alje Bl ey o s Be.
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Beaujseier HMT HeoibSHl B (pemp  UMIGTelul  emed  elIILBLD.  DlendH
SBHTVHH60  TemevHEHHE (11815 FOTOISTGHWL) BFHeT SlgliienL uiled

GflweT LW ILTenSHUleT ST LOBMILD HTeL SIGTENEULID HenTa I L 6.

v o601 augsHsemas  1,2,3,4,56,10,12,1520  woBmid 30 eydluieumensrl
LWSTUGSHS) Ueier  augey  Heuih@GHH6T BB G FHLHn6TH
60 UITEOTL_60T] .

v aranGeu,QogLIGL mLAwim BH6mT HHM S umLGsumedll iy 6l HT6VLD 6T6ar
SN BSCwmb.uTLIGeomelWiT&HeiT,eTemidbalar  SlglilenL.  CFwes@ (et
SETHSILLILLL euTILIUTL 6Dl LILIeTLIH S 6.

v\ UglILeNT6)y, 860t D616 SHITGuT umLGeumeii LT 61T CuTgialgasemern
LWISTLG S 60 Cogdild  SIeuTH6lT Hemlld H(hHHIHHMENMUID BHexT(BLIG S SH60T].

Slomol,

QAL S FHBBerey = 3 B UL GHHer el LLb.
QUL L GFH&T LIFLILIeN6Y Z%(a}g'jmmm)z.@rﬂ@ m@aogliy 3 66 LuwlesTLB &3 6.

o (HemenWlell &6 IeNe] = DIQLILIGSSLILITLILS WITLD (LPFHeVIUIes

Al L SHer Bamemt sene] = 360

uriGeorefiw eremi(PemBUIET (GMBLT(HESEIT

v

v
v
v

<

Cuflw eTemIEEmeNS GBILLH HQEIOTHS SHTILILIL L .

@Gy wrgflwmer GPuibseT WD WeniBHD LWGTLIHSHSH60.
yFFwsmaps GHLLeSBETE GBUIBH6T E60L60TemLD.

oTewT  aUgaImIBET Q6T alHoTE EHLILSHEITED SIn6 61hFH 6T6IIH6NT 61607
B)6WIRISTET  (LPLQUITEDLD.

GTEWIHOTSIT GUIQAIRIBET HIFHBLD 61TLIHTEL @ LILBBTSGMB  [HlevALD.

GBI : Fl.oTienLo
Sefigd SHOPELOMY  epevld

Math union 10 JNCoE Maths 20" Batch




alwdHs@ alibengd SHenllgld

AT BTevhIBeNed Comflewen &L ejefer eujemilbslUl L HeulldhHemsd LB
@b ‘DwssEd albmed &b &Gy OHTEGILIE GhTo:SBeVTID. 6I6TI]&HEH6M]H6
SIMEUHLD  HNBHHMSH ~ HEWIHID — LIQHHAUTHET — DI6V6V.  HeWIHID  6I60TLISHI
QMDONWCTH  QRIBTH  HVHHH WGID. HewiHld  61ICuUTH  CopmeSuigl  eT6iImI
W 1pwellebensy.  DUEIMTEVID  UFHIDsHeir  HTLIged  CeulemLwimg  euTPHS
BM0HHB0 HemlHlD CHTAMINIL_LFHI 616TLICH 2 _6WIeND. 260860 2616 DIHIHEN60

Qumpsend auflaugalld CUBINSBE (WP SHenlisd auflaigald QuB® il L .

Qe BID  UWSTLUGSHHES CBTgmBGHWD 61601 61(HHIBH6T  Crmiiu
TDHHHHET YPGWD. RPenFH Il 61601 61(IPHHIHH6T LIV LIWLGTUTL 1960 E([HbSHI6TENT60.
HCBrbs Gamsveomewr “mathamatica” el QFTeLedBE &HBH  (WPIQHBHHI 616N
QuUT®mET Y@W. SBTLD BT 2 uBwrsd CFwidsis  uBSHTflensulsd RmbaHI
aleiamib@ gauliuBHems alawitsuel @LMIGT Dy SIS SIS sIHIOD
FTHHUWILOELEN6V.

HNBID 6165  BbH SlgliuewLwimenigl  &H6ydbsld, @mGymiur, @b,
S8y wir etesr L BHaFmiBeMeT QIFeOTMISCMTH UTIDLID LB GBI HEWNHID  6T6TLIG]
CeumioBerr  Hevel SiIW  BFH  mbCeurh  Rewewihd L  LIgGwimsmisemen
O®meungHLSHTEL BT uTDCTH  Sewewihd  AbdH  HeWIHWD LB
RNobaL_Bengullsd  HTEWIEVND.  HNHHH MM U1 YTIDLIDTENH LIS  Le0T([HHT6V
QIeUTBMI  HTeVRIGCMTH  OHTLIUMLWSH ol Led GSBlWTeid  RHHTEVWTHETTL
ST BWILL L&l QuUmBHeL Gnlenwl elllieferd eletim Gxyomeiwy SHentBLIgSHSHTT.

FnIPMBIBBHENET  6TRTINHBHTH  HTBLIIHBILL L G 61601 FL L MIH6NTH
QUNTEFS HEWILFH. HFID (PeOB 61601 HewNHHend HewiB LlgHhHalTaHeT b WiTaHer
euf. GQsiuGsmiwr wBpid &Serésld Cureiy HrEFemIBeNsL SMHbHID SHewldbD
QIeNTEFS S gl HewlHHHen Seudluid umbs  CrToHEGaToTeTed  FTHTT6RIOTS
SDIOWTLID  BTD  CoBOETETHEMW  BLOUQHMNBHET — DMMHIHGVID 60T &Hd 601
o LBWrsld 2 _eiTengl. elWTumyd, oG GCF6ve dsil, QIHOTEID, GF6V6)| 616 FHIGUHID)

BTD B HHMB MeUHCH DMMBHMBHUID HILEOWIOTSH  H6wTIdB (BB TEMITLD.

&L LL Biwmewid, usorfliormmd, yHuw yHw  semrBLiiglibseit,  GmyD
LDBMID HTEVID 6163 DIMEMHHID 616001  HeWNHHAHI6  eLpevloTsBer & emfLILTLLILI{H & 61360
&S LTLSHHe0 FpbdHl elenmdSlanmed evendhd SHmBHeled FHpliurer DiemL 6|
L L RISN6NT DL OBTET6N (LpIgU|D. 6uTDalle0 616060T eI WIMIGENEMUD  FFluird

ST B HeLeIWIOTE Henlldd HlH MBe] WSHAID DieUFWIDTEGLD.

QuUTmEMTHTY  HlwmHei, DiaIMHBHLH HewmHei, elehebTon HewiB  LlgliL|se6l
6160 DUMUMBHH6VID HewlHD 2 LGWTHIOTS MBI BMIHD 61601 PBenm  ClFmeveS 0

L e —————— — e =
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olbenHulenmed  Smel  GbH 2 60E60 LD  FTHTTERIOND B BLIQLILIGS6I
o HeuTHSLLUGH B RbH REUSCHTITD  HIBBTEIgET  LOGLIGLIHID  LOTHBBID
BEID  euenfFF  Hemligalwelenmsd Liev eaufideilsvid  OQomEasmmULL Beitengl.se06
slempuied QUBLD FTHMOBMEN HHWDHH RbdH HMIHID 6I6NIBHMB  BHIL LD  L6lH6e)]D
SIQUILIHLWITE SIDFLD 6T6MM60  LOMILILISHBES606M6V.

Life is a math equation. In order to gain the most, you have to know

how to convert negatives into positives.

&F.GiedLien
safipld SOPOLTY  epeold
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wigailedl. ..

UewienL W uewium®deT  (pgaled  @MlHa  uevBeaum)
GT6T6MT S B (HbHEMENH  CBTERIY(HHHE.  (LPIYaTle0T HIGLVS
auyblieor  elemild  QUT(HETOBHTEWIL  “SIIGUUITTET  6TenILD
Qgmed @dsMmHFHmensd GBSE UWSTLBHSILL BT

GTEIMBITEVILD WslIuemLpw SHewilHail eV 6ot allend b

Ouresa(p 490 @0 Uphs  eaedwraler  FGeam
SUTHNTe0  CEThSSILULLG. Baumd Opar  @DHHTelemwsd  FTibhd  (WPha
graSlgw  Guuiuiweoreny Sieury. SyfledLmiigeden LOJLeud HewiGeorTL L &d5e0
oleveis  &mevd HBrdbsiser OUTHUTS 2 ewiend (Wigaleduledmba seumuiiiLy
wyaledemw GCoupubshs uTiHs al(HLe]. © STFERIoNS. ..

(PYATELTSH  (LPSHEIEMLD  616WIH6T  CAILUSMBE LIBTS  GBILILL  (PSHETMLD
aemigelell CaT@LLIe0 o slanamsall 2 euienoulled GID FBHEVTET  (LPSHETEnLD
GTEWIH6T  [Hleveydletiment  elenl  UWLSPHOML  dmp  all(BUeIT. eIaBTeID eHIoE
2 ewiemd (pyaled oeneyseier Ufismeols uBpPw  GFefleney  QUBMIHHSTT.
Nonlinear Dynamic Systems and Controls oeIld  mBIedeLg,  @euTSHTent
(WPSHET(PHeN60  HleveulwIoTen Hewlld Hmeucosenend OCaTemi®  (Wigaleorsd  Guiflul
SHemmIBEHL 6T (galelule Spflaluiemnsy HIL LTS Spule CFUISHT DLeUT].

OhHw mFad SIS  LTLETOTHW  GAwilysmigl Gur.eer.wp. 490D,
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& SCamu oIiha aupmISILL Geuewmi(BLD.

* Usw  sBHSIBEMmET  SPWsILGSSID CUTH  GWHMSHETE  SYJuHMBS
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seollss  omlepy n=3.1416 ea&p SFHmen 3927/1250 and 754/240  eren
Osflalggistenmy 1706 @eo William Jones () GPuileL  ompslL®S e
Hesteriy 1737 @0  Leonhard Euler @hs daiasms  gBoieb0sTani(B
LWL ILI(B &S5l eotTiy.

adlgwgser enuedw o LCWTHHH LFdllen, sligemiser SCwfedss aleawoeuef
ogmwiFd  pileuenoner  (NASA)  BIBUSH  HFWO BeVHD  6lewIH6T  OBTEWIL T
W& IenLs Qsmewi(h 6T YeolIL(BLb
SlewiLeuflullest  &Mmenenel SIS SIBITH6T. 11=3.14
oDl FHImLS OBTERIBETENHTED DYRIBIE0  CLPIIBTEUS]
rgoTer  IfF 14 e 1:59:26 ety GBIUILL
Crrsaaud 2 vd U Herors OsmemL T UuGEHBS
Pi fipproximation Day (m=3.1415926) evuufeir Gzmymwiomen LNedter &L 22

S 7 aAUSTL FHwen GPHGD gremev 22 HaH T

Approximation Day B G} QuwIfle0 sl HaflLieo DI 6h T BEMT6L
CaTemrLmLLILGSBS).

SHHD : f.HajllevTed
safigld SOPOLOTY  epevld

L e —————— — e =
Math union 21 JNCoE Maths 20" Batch



Buyseil

HCrésmd  mTLet  GeudbathHflwmemeusd  Caibhsy  Quidbefl
(Euclid) etesiueuy &.p. 325 (1pHe0 &.(p. 265 euedJ UTDHSH6].
| SeaumenLww agailuied  mreoTdw  @uideiliger 6160 6ID6ITL &
| (Elements) eediug 2200 SueWihEEhbGHD  Goeons  OMHSH]T
| @agmsil  OUELsTD  FhHos  ®ahs GUIBL  HTOTELD.

60T &5 3 68T (PSP Fn BB 61T60 &6SIMT 60T “geometry”
ATIMBMPSSILGL  “augaluied” SHelldpdHmsd o 0dBEHEG ANSHHTT uidberl.
Thales wwBmd Miletus Gurneii  WTCLMBHHET HelSHH 6T LISV  FnBISHENETULD,
“Theorems”  eraBen&HSILBL  Cap@Bprismenud, “proofs”  eISBELSSLILIGLD
Uity  Slevevdl  FHTIRGEmETUD  (Petei@y  &emwiLbEH 2 _FBEHG
oefisseay. Souiaid U Fmpisents FsPd HLbs saidshHar  CTHs
FGpiEmend FIUBHSH ool o FrreumsenTed ealensdl GFbemowms Lo G
SuBemB  @@h  BIoTE  (PmBLLUGSHS  CBThHEHe]  wdbellSHTer.  Sieu
(WBLLGSHS CarThhaaisTear 'Elements”  eraiimenpdssliuB — “cpsods sl umbhasel”
aILILBLD  HIED.  SIHBEIOSTE  (WPhewHw! 2000 UMWIBHEHHSGHD  DIHBLOTH
smHHHS  10aF  FABhs UTLBTOTE 2 Fal auBIBEH. SFeueny  LI6D
UTL LS SSHISET  6(HHHSTID DIHGa  HmevFFBHHITE HHSULGSMBSHI. BT
Beieuene] SLEUIBHET SIS SBLINIUSBE DIHHTOSTEN WSFAMBHS DSTTLOTHLD
o el aHIBSI.

(el BmhdH demisHd Cariurhaemen FTUbSHH BTGHHCHTH L HLI6NI
“geometry” STGITBEMLESBLILI(BLD “uigalulen” &601SH S SHGVILD, “arithmetic”
TRBEOIPSELILIBLD  eTewibemlHHHevd  Halgoren spyTuIFdser Lew  GCoBosTemi(h
SNFH  (PYBM6T  SDIHBHTeV60  61(RHUlBSSHBTT wpdbeil. e Ogefleuter Sl
Cuomas@flu  BuedlLal e o GIRISHTS  bHETmeL  WhHelll  algeaumndg
OmheHHT0  DuBPBEG (P  eIIpHW  augeluled LML [BIT60&HET  6T1606VMLD
aupdHoamfngs Curuier. wdell SHCrbesHHled erWHW cpesGsTL LT(HE6T 616TaID
BI6O U6 HIBBTeI(GH6T mBoWwpsHa LIHwunsber Smésng. CegmGaneserd
GLLIIOUTES o 0dBHE FEF BUbFHIHMHH 0B1ThHH 30 e BaHeled
GxpmymuwiLoT s 1482-1b 21,601(H SIHBITL (PG 60T (PFH6060 SIFFILLULB
Geueflui i’ Lg). DSBS Mot SIHHITED Le0GeumI QomPsefed
QUmMANIOUWITSSILIL L &I.BLHS 500 SmiBHelled  bETdET Ul SHHIGED
Guopul L ugdlyset  OQeueflwradulmebaamal. o eodlear  wTumD — Sipfialuled
TBmeWITEdh SHBLILBID FJ.0mF5 Buyl Leler “principia” eeaiaid Uslp OumBms
BTeID  ugdberigen  eaugailuied SHewlls Camlumenll  LeuBpBisrer SuIBBLLLL S
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aSILG GMOIILILS FnlguiH.BFHemhHaE WHeliger SHTHHD B aehEhTeNEHmeTULD
Al emeusdaleveney oLkl  Opefleuramgl.  glearapred, Spflalweder Gom
B HOHTCT  61hd @H  lEhehTelld, SLITUIFHWTETI(HD HBRIB6T  (LPIQ6)HE6IT
o _MJad, BB o MBHUGHHAD BMIHHHe  Hlemewt  BHTL  Ceuemiguig
SuFwd. BOFHemed, SMISHH&T SHhHemSWwmer WheiewL “‘Spielwelsasr SHhHend

aaim CurBPleTeId MBWITHTSHI.
upserigest s ewflSLILBHI

smHHMSH HalJha GCoum v  Floopselled  HerdH  QumuiFenw
CuoBosTewih GLTHHD 13 LHHIRSM6T WHail IWHWUSTH h  UTeOTHBBIS
GBOy  Cgmedpgl.  oiFled  paenps  pelfSal  Goumt  eTBBTEID
UTSISTESLILIL a1606m6V aTaLCs BLO&G) U(HSHSL0eT HEBSI. upberL
SICevdbamamiflwmaled e SHeval FTmevemU! 2 (HeuTddl Hewlisd  CuTHSHa
CameunymrbhHCUTH @b LoTewieue Seuflllb  SeuBempolsveuTd LIgSHdH  6TandhE)
aaier  @eomud  FewLSHLIBUTEBHI? eyl CalLTemb.oIHBEG wdefl o 1 Ger
g Uemiwmeneny SUILB  Seuett  BeoTUHmSH  GIHTUTTHEH — Heval  HBD
ubHHIEBTE Dougnib@  Fflgr Qurmemend GEThHH  OeuefliCw eIl
GPlemmymd. ey, SHOGH gemediwl LoTewieUTHemenl LTTHH Heval 61elB%H [HLoSE)
Wsliouflw  @eomubgTer  YSHweuBenpd — SBBIS0sTaTSIL 61,  OHFwuTSHeaumens
IBIHSHIOBT6TeUGID LOSIOLFIUI LIeVETHT6E 616311 Snle0TTJTLD.

HOrsasmad ' d GFuim “tolemy” 6B LTRSS HenllHHMBH
aBUSH  aubsTT wehell. WsFATOLIULG SIHHMS BBS  all(HLOUTLOED

| olbeiee  WdbellmLll  UTIHH SenlHHmeHd sBH  Ceum

W L EMEN TS

JCapaild aseouomer eufl o ewiLm? elaim CHLLMEITD. DSBS
whell  selapdhmadd &BE sl 2 Mmplimusd  SHalfHgl
Couplou 6T  gHID  @DDMEV.  LDGHTEITITRITS  B(HHSHTEILD

wBsBauyseens  Gumed  FAgwliul B HTET  HONIHHMH  BBD
GouewiBd  6THIW  FnPITITD. SIHSH 2 _ewiend  @Deiimenaled  OUITHHSHILDEVEVEUT!
aeiGel HMIHHHGT HHeWDH 6B DiewerTeuFTeud LSPULGBLD  wdhellige euTpHmas
BEG Pl eTefll o 6wlenodell 2 HT6l. &iml ehGHI(IPD mBHUTaUSH LSHSHTH
aspmIs CaTewi® Smdd Couswi(Bd, STWILToUSH 2 MIPLILSE EeD6mTUITer  LIGwIL]
Goupl gHID BeLemeL GIDTUHIGHTET DibSH 2 WIS MTGWD. WdHell  gpslwgBumed
&evalUD, 2 emPUILD QDTS [BIEEG HMLEHGWD GUTH HIOOTEHD BTD DDLU

Penaishd Be0Hmd 61aMBHTE DDLUl (LPIQULD.
wsbefigenr e160Cwein & (Elements of Euclid)

VO & 6D  HIT6L Udpwl  HCIshssHHed(hha HLbal  CuBs
60T HLD Q& TLiLment O BLIGLIWw U160 BHHL_ (HENTUWITGLD. b
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U160 SSL(HEnTWITCTS 13 CHT&HFH BT O®TemIL HTGLD. 66N LMD G,
e1(HBameiTHe6T, 16 EHB(HDHSHINT 61T, Gam_ UG e, B(HSH SN & (6THEH ST
senHallwed HlepUenmiseT CuTaBauBBlenr OHTGUUTGWD. BbHEH HIeoTerd, o6l
augeailuled, efewl SIS OBEID  CUTHISETaITH CHTBH6T SLFWeuBemMBL
uBlw  ellendsmiIGemen o 6oL SHluleTengl. B HJHd LBHBID Helear Dpslaluied
o Fweuppler euenyFdbaTer smalwns Bleplldbsliul (Betengl,

aTeVlGeT &  HITelledr (pHev 6 Llfleyser eugalulsd GBSSHH. DSTOUDI,
WwHeo 3 Ufleyse (pHChmewild, SewewisId, CFeleusmsDd, FHITD DLSUIGUBASI6HT
SlgliLenL Ll UenTlsemenud, 4oeugh Lfle] el LSHer Lewiser, el L Hms L igul
sabGHIemend, 5 oeugl Lfley aldlsbd uppubd, oummeug Wfle)  eugaluied
vwerum® upplwb, 7oeug Wfley WBLHOLm CuTgieuEsHHsemenl UBBIUD, 6Tl L Teug
oBpID  ausTaugk  Lfleyssl  QUmSHL OFHTLT uBpluyb, usSdHTeugs Llfley
aldHpmr  elewidement LBpslugd, 11, 12 oueugl Wfleyser wpluflioment  sugaiulsd
UBD  TRSLILLIQBHSS-
saild 2 e FTHHHMS GHBUBSIHW ulsbertiger Liewnfsei

% wheligest GeVDIOT - @h LSBT 6INTemTIH O  6Tawidbeflasr  GLHHBBLICOM 6T

Bauleanl  eu@sHamed, GOUUILL Db LST eewienmeaid b Sewnid
GTEWIHEN60  Q(H  GTEWIENENT  UGHEHBHIQUISTS BHBGHWD  6T60B LSBT  6T6wT
CHTLTUTET SIQUILIHL LT LIGWTeNL  eUDTUINISHIHICTETT.

o amismiSHIE SlglilmL S CHBBLD (IeV6VFEH) HlldHdh USTH STTILTSDDH
Capmmd - lg el GuUilwaTer aIOeUTH (W(pTERIEILD  LISTereutewimHEoum
SDI6VeVFH! LISTeTenIbemerr GLHEHHTEGeUT E)(HEGELD.

o wealpet LupBs Hiey - By  elemidellen SUGLH CQUTH  UGHDHSH
(G.C.D) sonsdbeougbarear LHsad  UWIGTEN  (PMBWTEGD.  @J6ni®
GTeUIBM6NUD BSOS aUGHEBHamgul  WOSLIEUTw  etewiGenr  LOLIGLIH  GuTg)
AUGHSHFH eTIILBLD.

o weHalh @b aeSIHIL T OBHTLIUmLW  augalwiele Siemioli], Geuefuied
(space) SIHeT @UIEDD [HlemeLHeT MMILD  LIGILS6T BWBOBSE GBI HSDI
alaufleaTy. wdel®, eugelwemevd HTCar alenmidld CETATHGB  eumBUeVTET,
sMyew ST &HSHHSH OHTLIUmLW CoHBmriseier ealgaisHHed DielHHT].
Slurgs BliueniGu wéHellB eaugaluied 616l DIMSELILIGSBS).

QHBD : CEy.eoaIT
safigld SOPOLOTY  epevld
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SN HHSHT6L  LIUI6woT &85 6i1Cmeit

B FHLD  6TRIENILD

SFFFLILITeNA 66l

I TeIDTeT  GLomAluimeoTet

wmophs SIS LTengd a6l

SIMLLILT60 HLdb@GHLD

SLUITLD OJLOMmIBEN6NT [BTLD

SapHSH UTTES 61HHmanGum allgsei
DIGHHMT AP Hmenud - 1S DINSlEhTHeme6T
g auemguieud Gzlg LTS 6TCB6s
SIUTH6T FHHH alenbsHCHT(H

FHEM 2 (HEURIGM6NT 6UDJHEHl LITTSHSHID
SILFT HMIHRIBN6N UGHHH LTTHSBID
FHfCaTermismen BRI IHBHTH

FHeng Gaflwumosd el L uLemas Gumeo
SImeVbHH HFFFICB6T 6THImI CFTELMBBHTSH
seaniFHD eTenid CuUIpHlerr GILIHEhIiene
omfhs olehTselem Liglildmeomeies
LIQ(LPEDMEBEIITED  LIGITLIL L 6U6NTTE

Lwenieb@D @ Uwenflwms -  [Hrer

QB : FFHBHT
safigld S GomPlepeold

L e —————— — e =
Math union 25 JNCoE Maths 20" Batch



HEWNGH GUT6OTHI

aleugTwl  QUTmHENMTHTIHMSH OBmewiL.  LILNGsomefiui]  HTeuHaled BTl Hemer
oTeiamialdl  OHTLIUTe  elefll  ellendsd  GUBB  RmbHey  eleilgd  COHflul
QUBFHIETONS]. QUTTLD LOTHID  6lewigmIoNd ] OBHTLIUTN DbdH NeNHEHme  @6elbleuT(
BHTVHHID BJeiled QUTIHBHED HTwl HMLHGHWD L0 il aIQAIRIGHmeT 2 6D I
B FHEHT DG 6VBIGHETET P6V(IPID  FHATNEL GBUBLD LOTBISHL  LPeOPLD GBI
@mUUTTH6T 6160 HHBUILGSBEH. RHHIL 6T eIl LD, BIBLUSB60 GFsiausd Gumsims
CarHANTHemlls allgaImiseT UBBU fald OF6leld AIQAIDTT  eIUI6  LIFLILI6T6)]
Qemewt  HWILULSHBGH HNMHMSH DBVHHTL OUHSHS CouswiBd 61653 DiSleyLd
uldBeumadilwy HTELHHEL RHHSHE 6THILIHBHTN UHTTRIG6T 26166

&.p 2500 b yewip Semalled eumphsH &CwFlw elwrurfleeT BevmulLd,
SNHHNID  (POBMW SOl NWITUTT  BLOUGHNSHOIMED LIWLITLBHSH0T. DIHSHIL 601
wHAHW  SOWflEHTellsd  QITDHS WTWTHEHD  @J6rey Heldh nslensy  OLUBMBI
QMHBHTIH6T 610IUSBE FTIMIH6T 2 _6iToN6edN. LOTWITH6M6N 6l6wl  (LpemBUilsd 616w il
20 & uUweLBSHSH 2 _6iTeNeN]  TTLIGHIL 601  6Terbeiled G LGUMIOTEND  OGHTLJLIT6

cTevIe B[ SeuTHeren oTewr (Wewmullsd 2 6o GHll LI IQHHHSH).

Gamsverd etatianIlD HCrhd DMeh] HErHHHH RMbHH THIFHBGH OCFeiyl
L6O&TeVD SImIG aumphsd Curgl edlugdlw Aflwl qoeauflL CasHay HewisHld
CaTLumen  olensy QUBBI GamewiLmy. Ueien] HOréHsbaBE abd FLI W
QRETMB  DIMHH STl OUBB  CHHHT HWH DPUUD  HHHIURIBEMENTULD
CurHeHamy. @FHeumed Camsverd HBrbd HHHION  GHTANHENET — HHend 61600

SHBLILILLT.

Cameverlenr  FLgmesr  Llguey  HewiH MW  DUSHBIOV  (PIMIHSD
CemBsmewmr (p&HCsTemt CHTLIY uBBlw CHBMHewH THISHW  LD6llFH  6ULEI6ITSH6IT
SV HSHBHBTTH6T  61ILSBEG FTHIBIHET 2 _6iToN6d.  MUSHBIEN  QHLBLD  HHHI6N
FTOHTHHBG 2 fweuyred eleNBISWSHIL T DeU] HEWNHHIHED 616w HEWIHID,
Cahpdy HWIHID, 6UTEN  FTXOHTID, FhGHD CuUTEIB HIIE UGDHHNBED
o flueugmed SHBWHSTT. AT (PHHCHTeMI6TNIH6NT, FHITETNIHE,  FnlDLIGH6TENIHENT
uBp  (WpHeMLPHeI60 FMSIWISHIL 63T Loelldy QUISOLIEHM6N  6T6mIHEHL 6T  OILITHHHINHBES
WPWIBH ST

&.up 495 - 435 @BE& @PLUULL HTeHH60 euTDhs H FCaIT  6IaTLIITTED
(WpeitemeubSILL L cpeniml LITHHSHIomer Siemenal (LPenBEHeT LIBHTeVHSHe0  HlswTdHeulld
(WPemBH6Ie0 BBLIGELD 6T6V6MEV 6TIMID HHBHMSH (WPeiienaubHHTy. FCamalB@ LB
HCrds el uBPw e WHSWID  eumulhsd  SeligelwleorenOyen  eMmmI
Gameemiu L. WG GLr o2 wi &5 GCasHHy SWH (PoBeOW  LTelHSHI
DBOHMBUD, DNDBTL  QUTDSHmBUTVID  Fflwmen  FhHemedr  (LLEDMBEHEMETULD
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Math union 26 JNCoE Maths 20" Batch



CHTLIUUGSHS Hbsevdemen  HhaHid OCamewimy. LG Gum eiterdl  eedinsledr
aenbHHMSH BB BHMIgs cpeuloTHBal  (LpeitemaldheTT. GChIGHTLTRIZHI  DIH60ID
@6060TH  PT  HENMD YUGLD 6160 FnMfleONTI. LIJoUHONE], BHeTaUl LD, HFHLIT6UN6IT6)
sreiLIBenm  L1Gem_ GLmaller omemTeugTe LDGEITEFFIDND  6T6dTLIONT DI (LPHLILIB IS,
WGem CLmelletr  Lleitenr]  eumpbd  HOrdbd  HewiHeluieomenyTTer S JHaIIgerd
Blemeoululsy, B MHleweoululed eleTLIMBSIEy 2 6oL el L (pdHalul  Bsm_umBasei
Fovoumens  HWIBGLIQSHBTT. DD Il LD, DemJHBHTenD sremeuBmlen Lol iyl
mWHmSH HenrbLgliugded Geunpl GuBBTT. SwiuBsorsiwenrd BoHHHy  HewlHid
OsrLiurenr yHw Cxpmmmisemet GeausilLGHHINHD Ceumnsl CuBBTY.

HCrdbes Henlidalwlevrenyaeaisyd 2 Wi WL LGHEHeL 2 6iem  H6mlSHalulemsNymed
WHEHUBLD WbHall HmMbECHHHT SIS OHTLJuTs sipdHwl elements sraianiDd
UTL BT SFHINeD] 2 605HH60 sTWSULLL alGFL HIeLEH6NeD BTG LD.

@bgH gmiw Srevld

HCrHbmHHeT Llsiien] SHewiHDd eeNTEFF 2 BBHBEG ObHHH6em  HTFemDd
AOUTTH6T.  SHCrohayHen elaueuTm CarHHy SallpHenmuled Hogh  HbHenerenul
CFauHHemaBenm  DeUUTCB  SHHIHET  6THIBMMNBHHNID D FJ  H6wlHoHDH 6D
Hogl  Fhspwenemul  CFHHen]  BHIBe  HErEsIEelB@HI  RbHIHHNBEWD
@QewLufled 2 6o Cre@®m alHIHWTFID @GLD.

&l UTLHHeT DHHeumgip e 0 1 2 3 4 5 6 7 8 9 Gumens
SlQLILIENL 616001 5 6MGTTULD HFLD 61600185 6M6TTU LD B PSHULBSHSHULCLIHEMLD
RbHIHHm6T G FM(HLD. &.(1p 430 @60 O&B6MIgELUITAITED ST(IRSLILIL L
DTHHFTOOHIID 61653 BHIeds0 GBI LILL BeTendsiiing  IGUTHIeTen  ERhgIab6rTeor
seveluiliey eTemr HemiGHUPLD, DILFJ HewNGHUPD 2 66N SHLLIQHHHIHI 660 DCFTH
H600RI_BH6T FIIB USTH M. DbHiHelen Hemld LTLHHL (LperGenig e
semngHolweoreny  flutiu’ Ly, b &UST, STEIT], LTer0sIen  suIelTEHer
(PBHBWILDTEINTHENTS  HHBLILILLTTH6T. 61601 HewlHID, D FJ HewiHd, &HfiGamHmevr

SMIHD OHTLUTeN (pHHul el whisel Fev Reujsellen HewBLIQLILET HESLD.

GG @PUILL & UGHBT OHTLIUTS 6IIPSHUULL  BHIELSH660
LDBTAITFIEN 6wl HID-FTTID-FRISHID 616018 HITGVID, UTerosTelled FloHHmba & Crmevriosnt
6T BIGVID 2 WIJ SHTenHaHled emeudbd L Beitener. CaxHaAy SenlldphHmsd ol i
Camemr HMIHHHL DHB 2EHHID ST LU (BeTendHTd OFHfSmaH. @R6eiml  [HID
LWIsiIUBSHSILD.

: 0o_1

sin30° = 7/ sin60° = [1-1/,

S GSHTWID BBOBES LSS BIBBTETGHEDSE WSTSN  6TWRSHILILL
“UehF FHBTHBHID” eTeliemIlD EbHI BHIEV6D HTEMNHIIQUISTES E([HEHDTBHI.
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S 777 @0 @pFwmas@& eubd ogmiw  elwrurfleet  “FHHTHH”
aIMID  BbH HH PEBHMSH USHTH BEHBG BHH OFam  6riw
Qumpse s omE AFFAG OeuelullLery. eueutm @bsHwreled RmbaH
S6iwreabe @Lb  Cuwibhsd baibselsr I F] Sawisld algebra 616l
Quuwifled &.19 813 oCrIw sewigmailwieomsngmen Al-Kvaaram eraiiLiougmsd  SiFF(H
Geuefu_riur L. &1 1020 e  eumphsd  Al-Karki  etemid SICrL
senlgalweorengred Algebra eiimid oILsy Salld UsSsHsbd  Geuelflulidul L g
enGrmiiw & 6001l BN ULIGOT ST B 6TT Qb [BIT6V 60T BT BHIHMSD Ou(pLDsTRIEED
QuBIeiTeeny 6160 BHHBLILIBGSBSI.

o6 &mevlD

&HCrds prefes alpFdfemw OHTLIHH &0 5 b BIBBIEH OHTL &S0
15 oub BHIBBIEH Ien GNMHEWIL  HT60TS STELILULL S DAHMH OHTLIHS
16 oub BEIBDIeNgsd  elehEhTahHHe0 gmuUlL LIl db@ Fwoaimen UJLld eeiiml
HMSHHNID  HBDHHH.  CrenCGpLiwy  e6iiB  HewlHalwleomsn] DL HMB
wpeopemwl  HIBLISSTT. Haledl HHHIO FTOVHTHH HhHwd 6l SHHSLULGBLD
Qretl OHFHTLH oit BB CoaHaly SallepHmd SIBLIRSHTT. DAHBHIL 6
SiFeUeny  HTeo(IpD  OeusiBoumpnae  suenjFdl  MLBH  UbHH D FTHSHID,
Carpalymafiopd HSHW SH UGHBMENUD easlenseiddl LUGLUUCHHHT HewlHd
gD LHw  ureiuglieny  SBlpsluBGSHHeTy. 17 b HIBBIeNgsd  eUTDhHS
UTIOL  6TedTLIoN  6leuordbeil  LBMSIL  OFbmeitend, 2 wije] S| HHLHHey CHTLFume
WEIW  HHHeumsEmen  IBlpsludGdHHerng. D.Fissev QFwed HL  CHHHT
SIS  OHTLIuUTe  (pHFHw  CHmmmisen  HewiBLISSHTT.  LVHED 61603
Sl HNWeoTen] HHDHHe] OCHTLJuTs uev  CaTLuThHHemen  (Lp6iTen6ldHHIHIL 6T
LUe&B60 (WHHCHTEMHMBUD HWISHBBHD SMHalenwiujd HetBLIQSHSTT. LIfldHmenwl
Crahpaurren BFf. masd mulLer Lig6wrs senisd, Cuendlad  aieheEhTeilD,
QTENFTOOSHTD  GuTeliB UTLMIBEHEE OuTmEHSwTer  CHTuTBaseT — Feveumenys
Pirincipia 61603 BHmedled  Seuf  GewelullLmy.  mHIewISewilsd — UTLLILFLIDL
2 GeMLbG WhHHw dev CamurGasenenuyd  HeuiGLUISHSHTT. Reuswy CuTev@eu
Omwer HILMOLF BFJHeH enevLIGHL 610 6ITLIQINTUID [HITHTHEMNHHMSH BT BLIGHSH
QUMD  FT@HD. ASHHIL6T  emevLisord  OeuefllienL. 2 6WTeNIDEH6T  LISOSIMILIL]
Cormmd @MNUILB HJbs aTervdgd Gureis (pHHW Hemid CsTLTBHeNer Hhend
616 HMHSLULBGSBTT. 11 b HIBBI6Igs0 6UTDHS 60T GHeNlUISOTENTTE LD & &6r060m
Cumrlimmmed mleism HHmeS LTCwralliugssd Coemeuwnsn  (pHHul  ailglssi
Foveumens Hem(BLIGSHSHT].

18 ob BEIBBTeNNged LFCemell 6T6iiLoN] HIeWT HewlHID, BHDSHH)| oL HHH
OsrLiuren  CxpmmmiseT HeveuBenm HeIBLNQHHTT. BT 6ITLIAIT HendbCodh Sy
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HMIHID  OHTLIUTN  (PpHBW  CHmmridenst  HeIBLIQSHSTT. ellsvedwid  BegLberd
oI  HemlGalweomsny eIl LSHSHIL6 OHTLIUdLW elFHHmad 1706 @60 (LpH6i
(WPEmBWTSH  UWSTLGSHH 6. G U160  6TenID Hewl HATUWIGOTeNT  GIFHTL T aH6mN HLD
uppw wpédlw CamurGaenet &t BLIgHSHT].

P& H&H6| OHTLIUTE LUHw CaTiur®GasT &Fev auMenBuld clpel] eTenIld
seligaileoreny &eui  LNgHHTT. 1HGsumflel  elemid  HewidHaluisomeny elenasuilh
O&HTLIUTEN  BHHBHHIHMEN  (PTemaUSHHTT.  uied]  6lelld  SHewollGallulevmer
Caripalymeniipd, S FT SHelldpd OQHTLIUTE LUHW  SHBHHIS6T  Fleveumenns
CeauefuirLmy. &1 1780 60 euadlymEh 6leDID H6mNHAIUIGOTENT [HIEWIH6NSH LITL 560
2 GIEMLMmIGID OHTendsuil b FwauTl B (wpeopsemenud  Coum  Cami_ur@sei
FovouBenpu|d HeIBLIQHSTT. 18 b HIBBIeIGHE 2 Ffluleugrer SHewllgHalluleorery
H6eer0  LIsVBHTemi  DIemIoLIL], 6I6mTOBTeTeNd, CHTMHUI B CHHHT HMIHD, DI FJ
B HHHeT  alFHdein, GHTLIUTE (wWpdHHw  CsTur@hamsT FevauBenm 2 vdBE
o flemo dbHemy. DBxH Gumed QeIMID  @RH  HWIHANUIGOTOTT  6OTEREVTEID
Quipbdreluisd, Haw HH6y OCHTmHUI (B FOOUTH &6 QHTLiuTer  Lglul
seTBLIgLIBemen  Qeueful L. Hlobmsd eclemidemen bt ufliuLSHFHe0 ST L

(PIQUILD 6TEITLIENG (PH6N (PSH6VTEH 61(HHHI STLIQUIST BT L6UT].

19 ob prBmredigss Smid uGHuled seils uGHuled gmulL QU
L feow  CHmimialliusBE Gy  O®&ILT el  (P&TMaISHSH QBTN
O®meitenad  &HMJewID  PGWD. OHTemL. OFmeTendd@ Coaid o uly o igul
semi Hellwieomenyment Gxmyey b eTaLIBD Gomidmer sreaIBD Geuefluil L Lglul
HMHBHBHIBNILIY B HHMSH  HBJHBAMWIL 61  FHUBGH  HewidH  Dienailulsd
Comemlwigl.  Weteory 20 b BIBBTeNNgE  (pBUGS HUTsL  CuLLeyFev,
eT601.6melL_BHd aID  Hewigelweorenyast  @meud  Oewefui L Principa
Mathematica 610D 2 _6HI6NIGHIOTEN YPHHID (PO  HewNGHLD FTJ  SleMeneuuiluied
OHTLIUTS  gnlgul  Si6T6Y  (LPIDEDIOWITEN  HHSHHIHMENT 2 0BG O FeldHe].
RQAmdp HNy CHrHAT HemlepPHavid UGHFH euengFduwimen LIFChaFaluied HBHTEVHHBE
2 flul SHISUTLID UeUFIL 6 LITHTen G HmBUD QIS HBBSI.

1916 60 o60BUTL  metervles SMB(WPHLILBGHHW  Frjy Csmur@h LyCwims
S SLULTILTeDIET (PSS R HWH UHSHBBEH. 1917 60 23.61F. QBTY 6I6TLIQIHLD
JTLOTENISOLD 6IGTLIIHLD (LP6iIeMalHSH OBHTGHHHM 66wt CHTLTHLD @b HITBBTENIGED
gMUL L Lgu HmeidHEmeT  (LpohaBUIDTEIemel  SiELD.

LSLOTTEIET FHITOQREHT
sfigld SLOPGLTY  eLpevLd
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Lo 6iT6rD

leaitory  @Gm!

o

*  BlVHBRIBMET QINSHDHEHWIBS LILITLIHLD.

*  GIUIBMENS dnl (HOUBHBE, HOIUSBE LUISTLIBLD. a009
0080
*  GLUOMIOTEIMISM6T IS(LPHEHOIFUIFH6D. [ HUNDRED Tens | ones |

leaiterdl6ll  BHBHSHI

> sBBmev DHBfHH UMD Fbseomer eleenur BF OFWed QUOmIE @63l 616
LR6ITED  &(ThHGIBISIMIT.
> leaiend SibFHwmeudlwioren ellewemuimi igen 02 euendmemen eNLflebalemsny.
= oyyibu eflenermuim (B

= QrewILmD [Hlewev ellewenum (B

4oy ellenemurl_ B
o Lemg lBLUYSHMENUID 2 6TEhemTeydemenud  Hmud OFUIHmen  GgTer

QuUITHL_BEHL_60Te  QFUIBLITL TG LD.

@reRLmb Henev elenemuml B
alplysseien o Lengd HEUHILUGSHSVSEG  SIUUTBULL  (1PYe)]  eiTens
RevdHHETHDH OBmentL allHILETa|L 61 UMBBID CFWIBLITLT@GLD.
2 + D QM GUHMS SHIH SHVSVUmUMWL UBBIIGBEG WPWWBFHEGLD
CFwimum’_snL SLJIDLI ellemeMUITL_ L Téhd H(TH D)\ GT6L D18 601 p1Yey
SlHSHVBVILIHLIHUIL UBBIHeNs0 SmbdhH GUBLILGID HmIH HGLD.
* B FTT elenemuml (Hobmel eIl ® INHHMIGT DI HIGHS 6B 61607
Le63TETD  Fn MBI MBITT.
* gbt  elememuml B QUTHL SN  HBWITHTHENOU|D  LTTUISHEMEOULD
OBTeRIL HTGLD.
e @pewiLmb Hewev ellewenwTl B QUL SHewend  Gameni(h LGl
BmevmIB 6T Bt BLIIgHHIH Hewt(BLga S L BamevmideMed (hbG

BHHHHIBEMEY MIH BN 2 (HOITHH6V.

SHBD : Q.oUiBwT
safipd SO Gomf cpeold
L e —————— — e =
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emugsjder (amwser (PYTHAGOREAN TRIDS)

MUSBTHH  (IPLDEMIDSHET  6TaTLGHI  clpetiml  HBlewm  elewidberilealr  COFHTenL WmGLD.
T={p,q.r} eeiiLg opBHon cassis GasmmLwmis P? + Q* = R? aaibd o
OamLeru Hmigd CFUISTBHTET {P,q,I} 6TSILRT MUSHBIF 6T (LPDENIDSHET LG LD.

r*=p’+q’ guuiar {p,q.r}

B q

MeZ*, NeZltas Bnsch ugurs OsmoL Tulserer o miiysseies p,g,r

eTedTLIed  (LpemmGLL,

g=m?-n? , qg=2mn , r=m?+n? aamb (mn) Georen OFHTLTenTH
SIUUGWL. Burgid m > n o5 BHHHe0 Geuewi(BLD.

(p.g, )€ {QsmBarewt (p&ECaTewiuledr LSSES6T) TE {QFIDUSHD}  SHLBQD
w6

A={2p+q+2r, P+2q+2r, 2p+2q+3r }

B={-p+4p+4r, -4p+7q+8r, -4p+8q+9r}

C={-2pt+q+2r, -p+2q+2r, -2p+2q+3r}

D= {p-2q+2r, 2p-q+2r, 2p-2q+3r}

gaiemid  OpmewLdeT  OFmBsmemi(psCareniulear  LbImIBMETS  HHL. Ob
CpTenLdeMenmed FWEFSITEH QUBIGSUBSSUIULL, (WPauBB MUSITF 6T (PG
CaTeNLE  GHBLUBISENET — DIMDSHEHEOTD  (X,Y,Z)  eleilgh  wWrSTulend  eh

(LpLbemLOWITU ] 65T, B5mmeUl & BLOLIMIG 6N

1 -2 2\ /X 1 2 2\ /X -1 2 2\ /X
2 =1 2||\Y). {2 1 2)({Y|.,|-2 1 2])|Y 6TEMILD
2 =2 3/ \Z 2 2 3/ \Z -2 2 3/ \Z

OaCeuTIpmISleneT  (PedBWTSES — STLL6OTD.  @elleum(  (PDedU|D  eLpaiTB

SemengsenTall  LflebsULBS@MBSE. J6060T (DM EHSHGSGID SHTWTd (3,4,5) eleianild

A —————
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(wbemip  alembGamEH. S6 SHriul'L o meud (34,5 ee@ib  (PpenouNed(HhaE!

QUHAMNBSLIUL L el uHHCHTEBEOBHMETS H(HBGBSH).

(3,4,5)

(5,12,13)

(7,24,25)

(9,40,41)
(105,88,137)
(91,60,109

(55,48,73)

(150,208,233)
(297,304,425)
(187,84,205)

(45,28,53)

(95,168,193)
(207,224,305)
(117,44,125)

(21,20,29)

(39,80,89)

(57,176,185)
(377,336,505)
(299,180,349)

(119,120,169)

(217,456,505)
(697,696,985)
(459,220,509)

(77,36,85)

(175,288,337)
(319,360,481)
(165,52,173)

(15,8,17)

(33,56,65)

(51,140,149)
(275,252,373)
(209,120,241)

(65,72,97)

(115,252,277)
(403,396,565)
(273,136,305)

(35,12,37)

(85,132,157)
(133,156,205)
(63,16,65)

R ——— e e )
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@b pbenwassiar wFd - (34,5 (21.2029) - (118,120,169) - 697,696,983)
oD CaTB&E6T UBBIF FEFFTTS DIMWHSLILLH QHLLSMAS SHTEmIH0 6\Here).
@ wHFW CamligeveTen (w6l X,y o mIisHHeT DBHSHHIQIHD  Henm
GTEMIBENTS  SIMLObGleTeNerl. © Hmyewionsd (3,4) , (21,20) , (119. 120)...... SIFHujuy
wlefluleveen  (pbemipdeflels X,y o _mMIISHeT SIBHSH QUMD  HedBm  6TeNIHeNTS
o qitenerl. o Hmyewionsd  (4,5), (12,13) , (24,25) , (4041)........... ®Cs GmrsHdlev
SFFHMD Bieflulgisiien (pibewwserilell X,y 2 @IliLsbseT SiBSH euBL BB PBH
MBS  HhASIMerr. o _Fmyewronsd  (3,5) , (15.17) , (35.37) . (63.65).......
BTemI  6hHEeUT(H  (pedoulend o eTen X,y o milidseflear alsHungd b
(wbmwamwd CarmBpialss (pwewwuler X,y o mildbselar  albilwungsanGsT,
&L BHSHO0STBHCHT  FOAME  QHSGW. ety X,y 60  gBULSIIQUI
TS SHWILDT 601 Al S WTFRISH6NT 1,7,17,23,31,41,47,49... 6TGOTLIGITEUM(GHLD. [N
(WM&  FHHemeT B DIUSTANHBHTE (PN  elGleUTEIBIID © 6iTer
wWrSTWIeDID @ 616wl 3 SI6Le0H 4 DILeVGHI 5 L6V UGLLSHIIGSHTUI 2 _6TeTenSHd
STET6VMLD. SUILIQUITES emLISSTF 6  (WLbeniogerievieiien Fmplibeenen Corhes GCHToHs
Slwey Hewih OsmemiGL  Gum@.  (p,q.r) eaug muSSIFer WrHTUleId e
wbewwruier, p> + q° = 1* aiug (p-q)° + (ptq)’ eeid Smeujssniseie
L (BHSHOBTMBUITS GTIPSLILL 60MD. EIUD (LPIYeneUSHSBTL L
o grmeniond (3,4,.5) eleip (pLbemouflenend OSTewILT60
Bg (1) 3*+4%+5% = (3-4)°+(3+4)

=1%+7°
(5,12,13) eT6dIB (LPLDEMLDENU! 6T(BEHDITEV,
Eg (2) 5°+ 127+ 13% = (5-12)*+ (5+12)°
25 +144+169=72+172
169 + 169 =49 + 289

338 =338

SGHLD : (G.BHEDEVELITEITE0T

sefigld FSOWPWELMH  eevld
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YRPWID @J @yrFeud

\ &G 6L BID euTDellel  @euQeuT@ OBTIQUISID o 6iTeNg).
BN HHHMBG 6T16WIHCOMT  DIQUILIHL. D) 6T HEHBEH UDHTTLOTH
AQAmUUCH UMeuID  6T6ISl6  eTemIeNITGD.  EHenaild — HLOLPL

“gfuid” 61601 DIMIPHHE]. Uemedluib 6TEDILD 616001

; 2 HUTHSUILUGUSBE (WP SHFIPWID 6T6eiilg  OCeumleniy, @i,
QEBIO6LITHSH 6160l QUTFHmSHEBeNTHaD  UlGeomelwy  @GelwsHHBETE @
SHMbs@GBIUILenL  LW6TLBSHS 6T6eRIS6T 61(1DHIUSHD @h SBLHWSH BIILL6USHBHTHAD
L BOWw LWeTUBSHS S (HEHB BT SH6IT.

@Q6ueurm FHPWID eTeiilenSH Ooumild GSMIUTLTE SHHBTIOEL 6TEmTeNIMS  (LPFHeJ60
urelsHHalIser SbeHwisGer. mHTD HBEUTEH LWSTLGSHSHID LIS BEHTEN 616001
algemel CETRSHSNT. S BIBBrewigsd @bswmelsr UTLeIUSEHT bEIHH auTphs
‘oufluiul Ly’ ooy, JSHSIL6T UM WSHBETR  SQUILIHL  QFWIBLITHHM6N
(WPHANPHe060 eflendbHwg D @f @bHWCT peury. Sieuj Hrem LIJDGLST. S6eu]
“‘Wrbwais HAHHTHET 6eis  Bredsd Lmeduihbaen Seuibll  LewiLsenen  Lmnsdo
Fgplweenmy. @b BTG LMSWLHend @F eleuienimdd OHTemL  (PHeL [BIEOTGLD.
Loadluild @6060MDs0 S6ilenBUl 2 6060 BID SBUme CFuI8%H LMTHs (IQUITS.

SeiemBUl 2 _udled  eeuBeut]  BEIAIBGL gl Cuw  yFAwd - Hed.
semiHD, SuiBLiuied, Gurpluiuwisd, elehepmTed, Helem OCHTIHEOBI LID  6T6iTLIcIMBAS 6T
CHTLSHUPL  UmwiBo @, Oaliusbmsd sfwed  Curml seler  Quibs
Coundhemsd  omweyd  @aBamy  onemaiuisid UMWl SIgHHeNONS
QareTenILBGE MBS

L2811 & FIL_ 6GorT 60T asamﬂggsdaasdr
&lov...

WHITOYRNT  FlaUG LT
SMBHID HLOPGLTY  ep6vLd
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S HENO1e6rD

Frdamanaler gebdidiead el @ HErHs  Hewldh, SuwmBLiuwe,
aumeled 6ueLeIBT. Gald ST @b GuTplulweomeny WBBID HewTBGLIQUILITETTT6M.
Slurgdl  aumbdmsd  uBBlw e eleugmiser DL BOWL  OBHFHAHHHSTEID  Dleu
UIDMISBTeY  (peitetentl  allehehTeldeailed  @heuImd  SHSULGHBTI.  SupLiwedled
Sys  mBCHIHH BLmser umuin  Heneouluwied (hydrostatics), mlemevuiuied
(statics) BmiId  OBOLUGCHTEL CETeTensd alebald SpEWemel LG,  Dleu]
(PBBIE BuIbHTEIGeT (siege engines) BBID SQIHLUW QU  SHTRISU|6iTer
Hmrg alosuiwuss GTul o 6ellL UHsHTeEs SUBHHTHRISEM6T  6UQaIMLOSHS
Cumem GuBBeu]. mHaier GCFTHamenseT SLJHHIIee) HEHENITIQHMET  GUfleNFUITS
maUHFH  HLedeL 2 e HLLLEHMET  6IfSHSTT  oIdB  FmBpPet  FTHHWHmSD

BlepLISHaieierer.

&S0l LPRSTOSHIH T SFFBHS Semld GCmHuTes SHILILGSDBT].
Slrgdl Fev GPIUIILSHHES CFWeLH6T SHaUHIOTH: GG Sl THT 6T 6T6TenID
semld  aufledwil  UwWeTUBSHSH  @rp  FTUl Tewev Ul L GHler  (parabola)
alevslalIdpeen  Uglileemed @ (Weleomr  OFHTLFleT  FWl BHOHTHSWITS
CeueMiupsHd HewiBLISSHTT. GCuoed &6%H G 1  THXMT T (HEDBENULIL
LwaLGSHS  ‘ouwleliesd @ GUILILSHSHHS Slenalsd e  FHievedw  Caxmymw
WAL RIS SeuFdH CUWTOSTERIL SHHenen U] SHewiBLlgHH alleuflsHHTy.
UTULS6meT  SOBEBIISHT0 2 wiLTG OamerenenalBEg @ SHHIHTD  CBTHHST].
Goaoib  WaslEuflul  elewidmeT  GRHIUSBSG @  alWHHG (BN

QY UENLOGH ST

SJEF0lead mFTHuLed (WBsiemaulesr CuTdl, o] UTHSSUUL SHnL T
aaiB 2 5576 OmbHHCUTHID, @ Gymo usmLeaiygmed Gamedeoliu Lmy. FoaFGym
R Comaihbend o 6oL sHul o (hweT ewlienl OFTemiL  SiJdaldesnder
HevevemMen!  LITJemauulBHemev  aleuflésapry. Sijsdlifiead ibHmawl GCsmenid,
o _(Hemeruilesr eLP6ITN3l60 [ (C] LI, QBTeITEMETENGUULLD UTLILIGTEnEUL|LD
(SIgaul LmiseT o L'LL) GuBBh&GL el BepLilbdierenty. SmsCw Hear Fmbhs
asmlH CouemeowimTs iU &H(hHSHenT.

SlaUrgl HeniBLIlLS6T GuTeVeL6VTDE, SLTHIOIgerdle BHewllgGauemevlILITBHEH6N
LILDMBISTE05 860 FCs SIBWLIUL19(HHSH6. 9|060&FTeuTL_flulme] ot
sl Halweorenysel Slaugdl Hewlld Cousmeoliunhsenen ULgshs  ComBsmerfll L eory.
Sleime0  &H.L1.530860 Srer  WeflLendlesr  @FACLMT  elewiUT  SloUTH  HewiSH
GouemevlILTBHeMerT @ alfleurest CFHTGUML 2 _(HEUTHSHITT. SLBID  HITBBTEIIQED

A —————
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osFfleedar  GeusmeoliLmhser @PHsd  WOLTAweeler  SHHHIH6ET  Hedmul
D& B (6TH (S ST LIGDL_LIL|SB6m6TT SIBPpSLILBHS B LOMILDGVT & & &BIT6V
alehepTaldEnd@ SIBuTgHieuemy WhHmhH  oJsbdiflieenier  GeausmeolITBHH6I
H&eD LWEITONSHTHAD 6(pFHISHaUTH D BHHHem. 1906860 SLFHE0eed6sr
WS L FauBsefleldmhs  HWGOLGEFSIULL  CeouemeolIUTHH6T  SleUTSH

s HHHST @ LUgHl Lflorenshend Gleuer 6l memt(heuhael.
sIiflieerddlenr sanfigld LUBY HBEUGOBHET

SFsFIoead B&ILIBOL fivsvasmen Bdamev GaTensuil ( integral calculus )
Gumei  (empulled LWGLGSSHOIT. “LBISHH0 cpeod  HlepLliggHsd” (proof by
contradiction) (pewBedW LWSLGHE CxeTaldEndEd Seuf  6hdh  Hlevewl

Crpemeuemwiuyd LJshd Oguig udeveldb@d oubBed Wdsa]. @bhs HIUSHBEG
QU “Cal S aFABTFe

WS masren $865I6ULD

LwesTU(R S H) smuudlest Hlliem

& 6007 (L9195 56V

@b USmS  LweUGHH oy  w ulledr  Gaagmwiomer  bGlLenL

&G SHHT. Qend OCFTOLWIL. S FJdlel 6D BTeded @ 6L SHIHBEG
CeueMCw e omell Ouflw & ueGsTenid (FHUTLWEF TPLeUD6) 66Tyl
aumIbhd L LFHBGHNMC  oemzalL  Fw  FT  ueCaTEwID el eUmIHS
@6UGeuT(H  (peBUWD LB TemmISe e LSImIBmeNT BII9HS CFUIFH, USHDHHH 60

beHmS SNl G Sleu] HewlHHy.

uFiled uglnfesr ugliuene] Hem UFlienl el 4.".3 L BISTGLD

USEHIGHTET  cTewlenibend DHBfES DHBfES Semsd CHTITWLLOTS @
QI LIDBUTED  &(HGH6UMD. BTG (B LSIHSmeT @I Ids OCFuis 1B ,
UeLCHTemImIB6T 96 LSIEIBmen CaTaniBerenCumgl, ouFslidligerd T ulem LI
22 77(G@gmymwions  3.1429)  woBmid  223..71(@smymwions  3.1408)  sudluieumnsiest
AL B BpSGID ey HHHTT . UeTend@liler (decimal point) Breg,
BOLmEBEHESG CHMITWIONS IS 2 _eawienowlmel H 3.1416 eaUSBG B&)
WD DIHBeL o _6ienend  Haueliiiy. Gueuld SieuT @h Ul LG LFLILIeNT6Y

IHGT  oHms (radius) iy  DIHOMCCW  QUBGBE  BWIGL T Wimed
A —————
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QUBHBHNML  HMLHGHD 6l HebLllisHHiemenT]. “oper 0% eOLIwy Siewr
FelewiL]” eITemId [BETedls0 , 6hd Slememeuwd (magnitude) Gxpemeuwnerr Sjeey
DIFHCEMB Fnl l9anTe0 CBHTHSHHLILLL  61hFH DleNMeNaUUD DI SHTewNgal(BLD 6THILIMS
GPUI mSHBTI. B& “eujdSlitligwer UgreuTe o fluled  HDUTED”  eTeImI
QUPRISLILIB S B!

“‘OaToewT. oIt FIHeT  elewiemild  HTEVEL  SLFSIdigerd  eLpesindlest
UTSBpSH T  FHlenL  265.7.153(Cpmyrwions  1.7320261)  wBpitd  1351.°.780
@amgmwiors  1.7320512) alwaBlBg Sl  SMDaISTE SIS @S
SIS 2 _ewienlowimer glumer 1.7320508@M@& @SHHILGUTeUMS SIS,  SLETT60
Bma Slau] ey  HIGOSTERILTT  eaim  Sleu]  GBIULILallebenev. “oeit  H
GaumeCray ot umgBumeon”  aWIB  Heigk UL  eh  FTUI  LDTENEV
ALLSFIBGL @b CrICsmiygm@  mhHeled o 6Tem  LFLUTE]  6U6VSHILMBLD
srenillsslLLBeten  (pHCaTaiddHlenr  ugluenalledr 4.3  DLMSTGD 61yl
BpUSHHSIBT. Bhs alamalBsre almLemul oumTseuter alélgrs 1.4
CamewiL Speaumd “(pgaleom CLmBEG CHTLI s GeuefliBGSHa 6.

4" =1+41 442 43 +... =

NE

Il
o

ObhF QgL iflevr (LPFH6L 61603606001 (LB apiTemT 8 3 6o uFLILeTeUTss
dBSHHEHCHTEILTD  OBHSH  oTewienemt  DpECaHTensHHeT BB Dyeni®
USbBEIBmeT OBTemi(h o (heutdslul L &Cs» Gurem @G  (WwoHCamenimigerer

uglienalest gl Ln@. 6% GuTed DIBHDH 6lewISMeNUD DIJHBHD CHT6TETeVTLD.

QBB : Op.HyF6
sefigd SOWPELMH eevld

L e —————— — e =
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qESHW eTeIHEHD 2 CImD  6T6uIEHETHLD

SIS 6163 (LPEDBENLD

Y

@6 eT6m1 (MBMID H.(p 30005E (PHMBHUWIGI.

UeWTeNL_ Ul 6T@IIZD  HFID  6T60T  (LpemB  GILITHETTHM6NT  cTanTamINSHBE — ST6vi(h
M BH6IMEVILD 2_6iTer ailysubeiilein 616051 65011860 B 6L LWISTLIHSHSHINNN S
SIGLILHL_UITHS OHTEmTL .

ool eTewIBemld  QFWBLTHSHMEN  QFUIudHe0 eSS WTHeT  LWTLIBHHSUI
(Wpemm  eTeidHeiMel OoTHhd EReVHEmIBM6NDH  Hewlbd (HeUBHTELD.

QUHBHEL DI LausnemienWll LIWaTLUGSHSTE0 , SJewi( elenibeien 2 BLHdHenul
SHMSHBBD CFweipsnp WS FoHeoTanHTd RHbHHIHI.

FBHOTE  adUHWIHen  (peGepmi  uBPw @m  Cursemed  LOBBID
FLOSTLUTHHMNH GHMBHGHID FlHHOHMENH HJ HH6I.

erupgd  eufl  eweolBhEH < BLionsBeur/  ChiIwTmTHEGT/ o Heudde
Crra@memevenwt QUTBISSH Celmba SWTHCUT SMHHHII.

@6) eTemIPemBUIEd LWSTLBSHSHILL L GSBuIbBHeT Fev umHLOTHI,

7 8

® @ymp 6T6%r (LPEHMWENLD

>
>

>

o GBymo ercviIamIhBHeN 2 Grmidled 2 meuTaslw @ 616wt G5l (PmBLTGSLD.
QuUEIOTEMRIGET CBTEHBIULL 60 EeHH  6T(1IDHHIHHMEN  HQLUILIHL UITHSH
QB TemTLHl.

&0 14 b mrBmrewngen Lleenny GUHLUTEIID Remed 1OSHD 66l HTen bl
ST 6T60TamI(HEHHETTE  LOTHBMBLILIL L 60T,

0 seugl 2 Gymo etewr (Lpempuiled SHmewILILIL eTl6L6N6V.

EREEEEEEE S e -
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» o Gymo 616007600 (TH b & 61T LisnLpul o @ymwo 676001 GO0)I (T 6UIT 60T TS SHIHEFWI
BENEGRING]E GRS

> o Gump eTeiamIhBbEHeNn 6 Dlienl & GHBuihoemend OHmemiBHeierTe.

> 0 el elewienenid  GMIHHIH HT_(HaubBa@ 2 Crmoreiuwl eem(penmuisd  Heol
@&MBUIB  SmeliLL 6ils06me6v.

> o Gymonefilwl eTewTamIhHE6NT HBOLTHI HIQHMIHIGET , LbHHd AB(PDH LIHBBIH6N
, QemF  allgaIkiseT GuTes G miseilsy LWTLGHSHSLILIBGS MBS,

» o2 Gymo eremenied LIWTUGSHSIUGLD GBuiBseT Fev,

SHFBD : F.DIRHFH6T
sfigd SHLOPGLTY  epevld
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o eudlen Fmell Hemisba@

SHIHBITUT WTHID FHHHSHI
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IA

0

Equality
Inequality
Approximation
Greater than

Less than

Greater than or
equal to

Less than or equal
to

Calculate
expression inside
first

A Addition

— Subtraction
Both plus

+ And minus
operations

% Multiplication(aster
ik)

9 Multiplication(time
S sign)
Multiplication dot

= Division

/ Division slash

a’ Exponent(power)

ab  Exponent(caret)
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Mathematical symbols

IR

x-y|

rad

>

u

Arcsecond(1° — 60° 59°59”)

Infinite line

Ray( line that start from point A)
Arc( arc from point A to point B)
Perpendicular lines (90° angle)
Parallel lines

Equivalence of geometric shapes
and size

Same shapes,not same size

Triangle shape
Distance between points x and y
Pi constant

(7 =23.141592654)

Radians angle unit

Unknown value to find

Equivalence(identical to)
Equal by definition
Approximately equal
Approximately equal

Proportional to
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%0

ppm
ppb

ppt

A N

-

deg

Square root

N-th root
Percent
Per mille

Per - million

Per - billion

Per - trillion
Angle

Measured angle

Spherical angle

Right angle(90°)

Degree(360°)

Degree(360deg)

Arcminute (1° —
60’)

<
>

()

f (x)

(a,b)
[a,b]

Infinity symbol

Much less than

Much greater than

Calculate expression inside first
Vertical bars(absolute value)

Function of x(maps value of x to
f(x)

Open interval(x|a<x<b)
Closed interal(x|a<x<b)
Delta(difference)

Sigma( summation - sum of all
values in range of series)

Double summation

Euler’s number
e=2.718281828
Euler — Mascheroni constant

vy =0.5772156649

Golden ratio constant
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The Golden Ratio Manifests in

Nature

It is often said that math contains the answers to most of universe’s
questions. Math manifests itself everywhere. That’s why we call *“ Math is the main
queen of all” One such example is the Golden Ratio. This famous Fibonacci
sequence has fascinated mathematicians, scientist and artists for many hundreds of
years. The Golden Ratio manifests itself in many places across the universe,

including right here on Earth, it is part of Earth’s nature and it is part of us.

In mathematics, the Fibonacci sequence is the ordering of numbers in the
following integer sequence: 0, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144... and so on

forever. Each number is the sum of the two numbers that precede it.

Let’s explore how our body and various items, like seashells and flowers,

demonstrate the sequence in the real world.
As you probably know by now

1. Flower petals : number of petals in a flower is often one of the following numbers:
3,5,8, 13,21, 34 or 55. For example, thelily has buttercups have five of them, the
chicory has 21 of them, the daisy has often 34 or 55 petals.

2. Faces : Faces, both human and nonhuman, abound with examples of the Golden
Ratio. The mouth and nose are eachpositioned at golden sections of the seen the

eyes and the bottom of the chin. Similar proportions can been seen from the

side, and even the eye and ear itself. @

3. Body pars : The Golden Section is manifested in the structure of the human body.

The human body is based on Phi andthe number 5. The number 5 appendages to
the torso, in the arms, leg and head. 5 appendages on each of these, in the fingers

and toes and 5 openings on the face.
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4. Seed heads : Seeds are produced at the center, and then migrate towards the
outside to fill all the space. Sunflowers provide a great example of these spiraling

patterns.

5. Fruits, Vegetables and Trees
Spiraling patterns can be found on pineapples and cauliflower. Fibonacci numbers

are seen in the branchingof trees or the number of leaves on a floral stem; numbers

o .|

like 4 are not. 3’s and 5’s, however, are abundant in nature.

6. Shells : Snail shells and nautilus shells follow the logarithmic spiral, as does the
cochlea of the inner ear. It can alsobe seen in the horns of certain goats, and the

shape of certain spider’s webs.

7. Spiral Galaxies : Spiral galaxies are the most common galaxy shape. The Milky
Way has several spiral arms, each of them alogarithmic spiral of  about 12

degrees.

8. Hurricanes : It’s amazing how closely the powerful swirls of hurricane match the

Fibonacci sequence.

9. DNA molecules: The DNA molecule measures 34 angstroms long by 21
angstroms wide for each full cycle of its double helix spiral. These numbers, 34

and 21, are numbers in the Fibonacci series, and their ratio 1.619

L.Dhinusha Priyadharshani
Science Tamil Medium
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The Marvels of Mathematics

Mathematics, the language of the cosmos, is a wondrous realm that unravels
the mysteries of our universe. In its simplicity and elegance, it holds the key to

understanding the world in ways both practical and profound.

At the heart of mathematics lies its remarkable ability to simplify complexity.
Equations like E=mc? or the Pythagorean theorem distill intricate phenomena into
concise, beautiful statements. They guide engineers in building bridges, scientists in

unlocking the secrets of the atom, and astronomers in exploring the vastness of space.

Mathematics, as the foundation of science, unveils the laws governing nature.
It's the unseen force behind the motion of planets, the behavior of particles, and the
patterns in nature. It bridges the gap between the tangible and the abstract, helping us

comprehend the profound forces shaping our existence.

Moreover, mathematics fuels technological progress. From the algorithms
driving internet searches to the cryptography safeguarding our data, it's the backbone
of the digital age. Innovations like artificial intelligence and quantum computing

continue to push the boundaries of what's possible, thanks to mathematical principles.

Beyond its utility, mathematics is an art form. The Fibonacci sequence, found
in seashells and sunflowers, showcases nature's mathematical beauty. Fractals, like the
Mandelbrot set, reveal the infinite complexity hidden within simplicity, blurring the

line between art and science.

In conclusion, mathematics is a gateway to wonder and discovery. Its
simplicity, universality, and practicality make it an indispensable tool for
understanding the world. Whether it's solving everyday problems or unraveling the
mysteries of the cosmos, mathematics is a timeless marvel that continues to inspire

and astound us all.

Fatima Afrin Hamza
Maths English medium
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The Ubiquity of Mathematics in Our Modern World

Mathematics is not just a subject taught in schools; it is an integral part of our
daily lives. From the moment we wake up to the time we go to bed, mathematics
plays a crucial role in shaping our modern world. In this article, we'll explore the
various ways mathematics is used in our daily lives, from technology and finance to

healthcare and transportation.

e Technology:
In the digital age, mathematics is the language of technology. Algorithms,
which are mathematical instructions, power our smartphones, search engines,
and social media platforms. Complex mathematical models underpin artificial
intelligence and machine learning, making it possible for computers to
recognize patterns, translate languages, and even play chess at a grandmaster
level.

e Finance
Managing our finances relies heavily on mathematics. Banks and financial
institutions use mathematical models to calculate interest rates, assess risk, and
make investment decisions. Individuals use math when budgeting, calculating
taxes, and planning for retirement. Cryptocurrencies like Bitcoin are based on
intricate mathematical algorithms, revolutionizing the world of finance.

e Healthcare
In the field of healthcare, mathematics is vital for data analysis, medical
imaging, and drug discovery. Medical professionals use mathematical models
to predict disease outbreaks, optimize treatment plans, and understand the
spread of viruses. In medical imaging, technologies like MRI and CT scans
rely on mathematical algorithms to create detailed images of the human body.

e Transportation
From GPS navigation systems that use trigonometry to calculate your location
to the algorithms that optimize traffic flow in smart cities, mathematics plays a
significant role in transportation. Airlines use mathematical models to
optimize flight routes and fuel consumption, while self-driving cars rely on
complex algorithms to navigate safely.

e Communication
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The way we communicate today, whether through cell phone networks or the
internet, depends on mathematical principles. Signal processing, encryption
algorithms, and data compression techniques all involve advanced
mathematics. Without these mathematical foundations, our modern
communication systems would not function as efficiently as they do.
e Environmental Science

Understanding and addressing environmental issues such as climate change
and pollution also require mathematics. Mathematical models help scientists
simulate and predict climate patterns, assess the impact of human activities on

ecosystems, and devise strategies for sustainable resource management.

Mathematics is not just a subject confined to the classroom; it's an essential
tool that underpins nearly every aspect of our modern world. From the technology
we use to the way we manage our finances and address global challenges,
mathematics is at the heart of innovation and progress. Embracing mathematical
literacy and appreciating its role in our lives is crucial in an increasingly data-

driven and interconnected world.

3
S. Shomiga

Maths English medium
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Strategy to teach mathematics for alpha generation

The individuals who were born after 2010 are called as
alpha generation. They were born on digital world. These
children have more knowledge about technology rather than

| the other generation.

So teaching to these students is different from traditional methods.

Focus on the skills rather than content — teacher should consider the skills of
students. Students need to learn how to think and what to think. In this way
they can think critically.

Provide flexibility — teacher should provide flexibility to the students in the
learning. Provide opportunity to demonstrate by their own. Students can
improve their creativity and innovation.

Collaboration — students can improve their problem solving ability, critical
thinking by collaboration. Teacher provide the opportunities to collaboration
by gaming, video production and group projects.

Use manipulatives — it helps the students to move physically and interact with
the objects and symbols. Breaking down the complex topics into smaller.

Provide real world applications to the Students.

S.Subahary
Maths English medium
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Pascal's Triangle: Nature's Code for Mathematical Marvels

Nestled within the realms of mathematics lies a marvel of symmetry and
elegance - Pascal's Triangle. This deceptively simple array of numbers conceals a

wealth of patterns and insights that have captivated mathematicians for centuries.

With each row, Pascal's Triangle unveils a secret language of combinatorics. It
effortlessly generates binomial coefficients, unlocking the coefficients of expanded
expressions, and revealing the coefficients of polynomial powers. Its symmetry
mirrors the beauty found in nature's designs, from the petals of a sunflower to the
spirals of a seashell.

But beyond its numerical prowess, Pascal's Triangle conceals even deeper
mysteries. Fibonacci numbers, Catalan numbers, and Sierpinski's triangle all find their
roots within this unassuming arrangement of digits. It serves as a bridge between
various branches of mathematics, seamlessly connecting algebra, combinatorics, and

number theory.

Furthermore, Pascal's Triangle extends a hand to probability theory, paving
the way for the understanding of random events and their likelihood. It forms the
basis for countless applications in fields as diverse as statistics, computer science, and
cryptography.

As we trace our fingers along its rows and columns, we unveil a tapestry
woven with precision and purpose. Pascal's Triangle stands as a testament to the
hidden harmony that underlies the universe's most intricate phenomena. Its allure
persists, inviting mathematicians to explore its depths, reminding us that even in

simplicity, nature's blueprint can be astonishingly profound.

T.Senthilkumaran

Maths English medium
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The importance of math in the early years

Math is an important part of learning for children in the early years because it
provides vital life skills. Even in the early years, mathematics helps children problem
solve, measure and develop their own spatial awareness, along with how to use and

understand shapes.

Mathematics plays a crucial role in the early years of a child's education for several

reasons:

e Cognitive Development: Math activities stimulate brain development, helping
children improve their problem-solving, critical thinking, and analytical skills.

e Foundation for Learning: Early math skills, such as counting, shapes, and patterns,
provide a solid foundation for more advanced math concepts in later years.

e Everyday Life: Math is essential in daily activities like shopping, cooking, and
budgeting. Early exposure helps children develop practical life skills.

e School Readiness: Proficiency in math enhances a child's readiness for school and
contributes to overall academic success.

e Spatial Awareness: Early math activities, like working with shapes, develop
spatial reasoning skills important for various fields, including science and
engineering.

e Confidence Building: Success in math at a young age boosts a child's confidence
and encourages a positive attitude toward learning.

e C(Career Opportunities: Strong math skills open doors to various career

opportunities in science, technology, engineering, and mathematics (STEM)
fields.

Overall, math in the early years is not just about numbers; it's about fostering a strong

educational foundation and preparing children for a successful future.

V.Nilaxasa

Maths English medium
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Mathematics

Mathematics is full of fun
With so much to learn
Profits are added
While losses are subtracted
Degrees are multiplied
And percentage is divided
Geometry is full of mystery
Algebra has a big history
Integers as different as brothers
Lines are parallel
Angles are similar
Maths is necessary in life

Without it, it is difficult to survive

G. Vinitha mathumitha
Maths English medium
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SIX GREATEST DISCOVERIES IN MATHEMATICS

Mathematics play an important role in our lives. There is no field is touched by

mathematics. be it science or arts. these are some of the greatest mathematics

discoveries.
e Trigonometry e Fibbbonacci Numbers
¢ Quatratic Formula e Binary Numbers
e FEulers Identity e FEuclidian Geometry

Magic Squares

17 24 1 8 15 The arrangement of number shown below

23 5 7 14 16 is called a five by five magic square. It uses

4 6 13 20 27 all the whole numbers form 1 to 25. If you

10 12 19 71 3 add the numbers in any row, or any column,

11 18 75 5 9 or either diagonal ,you always get the same
sum.

Use the numbers from 1 to 9 to make a three by three magic square. Properly placed ,
the row ,column ,and diagonal will add up to the same sum. Adding all the numbers
from 1 to 9 is like finding the 9t triangle number. We multiply 9 by 10, and then
divide by 2. The result is 45. This will be the sum of all the numbers. Since they are
spread out in three rows, we find what the sum of one row should be by dividing by 3.

So each row should add up to 15.

A\

T.Thuvaraga
Maths English medium
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Probability theory

Probability theory is a branch of mathematics that deals with uncertainty and
randomness. It provides a framework for analyzing and quantifying the likelihood of
events or outcomes occurring. Here are some key concepts and applications of

probability theory:

e Probability: Probability is a measure of the likelihood of an event happening.
It is typically expressed as a number between 0 (impossible) and 1 (certain),
where 0.5 represents an event with a 50% chance.

e Random Variables: Random variables represent uncertain quantities, and

probability theory helps describe their possible values and distributions.

oo Probability Theory

1 rat
P(A)= -
y A2

e Probability Distributions : These describe how the probabilities are
distributed across different outcomes of a random variable. Common
distributions include the normal distribution, binomial distribution, and
Poisson distribution.

e Conditional Probability: This is the probability of an event occurring given
that another event has already occurred. It's expressed as P(A|B), where A is
the event of interest, and B is the condition.

e Bayes' Theorem: Bayes' Theorem is a fundamental concept in probability
theory used to update probabilities based on new evidence or information.

e Expected Value: The expected value (or mean) of a random variable
represents its long-term average value and is a key concept in decision-making
and statistics.

e Applications: Probability theory is widely used in various fields, including

statistics, finance, engineering, physics, and machine learning. It helps make
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informed decisions in uncertain situations, such as risk assessment and
predictions.

e Monte Carlo Simulations: Probability theory underlies Monte Carlo
simulations, a powerful technique for solving complex problems by generating

random samples and analyzing their outcomes.

Conditional Probability Formula

Probability of

P ;EIH SB
P By =" 8
Probability of P(B)
A given B Probability of B8

Probability theory is a versatile tool that enables us to model, analyze, and make
decisions in situations where uncertainty and randomness play a role. It has
applications in a wide range of disciplines and is a fundamental concept in modern

mathematics and science.

a

r A
N.Mohana
Maths English medium
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Maths

A strange subject that’s maths
Which has never got me any pats.
Three major subjects in mathematics
Algebra, geometry and arithmetic.
Maths is full of calculation
But the problem is in multiplication.
You draw lines for squares and triangles
But you also have to find their angles.
Once when you double it’s a square
But when divided by the same number it’s a one.
The sums and problems are of tricks

your mark is zero if it doesn’t click.

K. Rajaani

Science English medium

L e —————— — e =
Math union 63 JNCoE Maths 20" Batch



Take a Number — Poem

Imagine a world
Without mathematics
No rulers or scales

No inches or feet

No dates or numbers
On house or street

No prices or weights
No determining heights
No hours running through
Days and nights

No zero no birhdays
No way to subtract

All of the guesswork
Surrounding the fact
No sizes for shoes

Or suit or hat
Wouldn’t it be awful
To live like that?

S.kajana

Science English medium
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Cool Facts About Maths.

The word “hundred” comes from the old Norse term, “hundrath”, which actually
means 120 and not 100.
Most mathematical symbols weren’t invented until the 16™ century. Before that,
equations were written in words.
“Forty” is the only number that is spelt with letters arranged in alphabetical order.
Conversely,” one” is the only number that is spelt with letters arranged in
descending order.
From 0 to 1000, the only number that has the letter “a” in it is “one thousand”.
Every odd number has an “e” in it.
Zero is not represented in Roman numerals.
The symbol for division is called an obelus.
2 and 5 are the only prime numbers that end in 2 or 5.
A “jiffy” is an actual unit of time. It means 1/100™ of a second.
The numeral 4 is associated in Japanese and Chinese cultures with “death”. Many
Chinese hospitals do not have a 4™ floor.
The result of the sum (6x9) +(6+9) is equal to 69.
The opposite sides of a die always add up to 7.
2 is the only natural number satisfying 2x2 = 2+2.
One billion is the first time that the alphabet letter B apperas.
FOUR is the only number which has the same number of alphabets in its spelling
as the value of the digit.

F-O-U-R=4

S.Nithusha
Maths English medium
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Methodology of mathematics

Now a days most of the students failed in mathematics because of disinterest in
mathematics. In the Students points of view mathematics is a ghost & hardest subject.
That thought arise Because of teacher’s mismatch teaching methodologies and the

passive learning methods.

When teaching mathematics teachers should focus on the following,

starts with Question

l Asking Questions helps to improve critical thinking ability among students

Provide needed time to struggles

Where the thinking happens and the struggles too. Students deepen
curiosity when they struggle question. that is helps to understand the

abstract concepts. They develop the ability to take risk

Teachers are not answer key,
facilitate to find the answer

Knowing the answer in not the knowledge of mathematics. finding the
way to solve to problem is important one. Teacher throws her ideas in the

classroom or asks to students to explain the problem is the best way
students need to convince themselves and argue with each other’s to
determine what is true.

Say Yes to student’s ideas

Saying yes is doesn’t mean “you’re right” teachers can accept the ideas
even it is wrong. saying yes to participate in the act of thinking

mathematically.

Play

Instead of playing this means play with problems. That is helps to familiarize the
problems and practice problems
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Mathematics learning teaching methods can be graphical or activity based.
Graphical method

e Diagram techniques
e Chart techniques
e Plot techniques

e Visualization techniques

DD

Logical or Conceptual

Visualization

Biplot
e Tree diagram Box Plot Models
e Network diagram Bland-Altman plot
e Flow chat
e Venn diagram Carpet plot
Dot plot

|~ Qualitative diagram

e Histogram

e Bargraph
e Piechart
e Scatter plot

» Schematics

e Time-distance
graph

e Exploded view
e Pioneer plaque

S.Sharmila

Science English medium
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Understanding and Overcoming Learning Difficulties in

Mathematics

Mathematics is a fundamental subject that plays a crucial role in our daily lives and
various academic and professional fields. However, many individuals, at different
stages of their education, struggle with learning mathematics. Learning difficulties in
mathematics can be challenging, but with the right approach and support, they can be
overcome. This essay will explore the causes of maths learning difficulties, their

impact, and strategies to help individuals overcome them
Causes of Learning Difficulties in Mathematics:
Cognitive Factors:

e Dyscalculia:
Dyscalculia is a specific learning disability that affects a person's ability to
understand and manipulate numbers and mathematical concepts.
Working Memory: Poor working memory can hinder one's ability to hold and

manipulate mathematical information in their mind.

e Lack of Foundation:
Gaps in Fundamentals: Incomplete understanding of basic mathematical concepts
like addition, subtraction, multiplication, and division can lead to difficulties in

more advanced math topics.

e Anxiety and Negative Mindset:
Math Anxiety: Fear or anxiety related to mathematics can lead to a self-fulfilling
cycle of failure and avoidance.
Negative Self-Perception: A belief that one is "not good at math" can limit

motivation and effort in learning.

Impact of Math Learning Difficulties:
Academic Struggles:
e Lower Grades:
o Students with math difficulties often receive lower grades in math-related

subjects.

EREEEEEEE S e -
Math union 68 JNCoE Maths 20" Batch




e Limited Educational Opportunities:
o Math is a prerequisite for many academic and career paths, so difficulties
in this subject can limit future choices.
e Self-esteem:

o Math struggles can erode self-confidence, affecting overall self-esteem.
Strategies for Overcoming Math Learning Difficulties:

Early Intervention: Identify and address math difficulties as early as possible to

prevent them from becoming more significant challenges.

Specialized support: Utilize resources like special education programs or math tutors

to provide tailored assistants.

¢ Building a Strong Foundation:
Address gaps in fundamental math skills to ensure a solid base for more
advanced concepts.

e Practice:
Encourage regular practice and repetition to reinforce learning.

e Positive Mindset and Reduced Anxiety:
Promote a growth mindset, emphasizing that math skills can be improved
with effort. Teach stress-reduction techniques and provide a supportive
learning environment. Recognize that different learners have unique needs,
and tailor teaching methods to accommodate those differences.

Use visual aids, manipulatives, and technology to enhance understanding.

Learning difficulties in mathematics can be challenging, but they are not
insurmountable. By understanding the causes, recognizing their impact, and
implementing effective strategies, individuals can overcome these difficulties and
develop a strong foundation in mathematics. Early intervention, a positive mindset,
and personalized support are key components of success in overcoming math learning

challenges, ultimately opening doors to academic and professional opportunities.

Science English medium
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