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OloEana o laggs Sy oiSla g g0
Squares. square roots. and powers
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(OSwbia ) HlSiuia ole)
Prime numbers
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OlSesleyta o OiSayljuda
Divisors and remainders
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Gly ) Pl oy pu,ludiy ety € Juble) g6 Sty
Sa;ln5 0 yGlSes Ha gSllaid vy (L JEU 5o <o la}
Sip—a Pl dyaay Seol 256 sl ) y—al oy g
W) a5 3——S €. 321 :d Gy 6 ey e e
Sueol o3 B dai, € gia So,l Loyl Seu1+2+3=6
€ 147421 :d 55 SSe bt oy g ,la it S 28 i waits 3

So,l oy eyl Sas1+2+4+ 7414 =28 G} 4 555

sy} Liway o (The book of numbersTim Glynne-Jones) S,s,4d 2!
B 0 sloysliya S s Byt Seoslael wia g6 0 d B o,ladingl s b
Suasla38 g a8 a0 55,6 4 slbge upa S S sy e 55y
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1 g g3 JBo st as @ 9D Sy g5l e Olan

[46]







SiSd i s J LS, T Maths in minutes

O ame33)l o5l
Irrational numners
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Algebraic and transcendental numbers
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Introducing series
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Zeno's paradox
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The Fibonacci sequence
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Iteration
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Arithmetic progressions
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Geometric progressions
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Sine. cosine. and tangent
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Trigonometric identities
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Sine and cosine rules
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Double angle formulae
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Polyhedra
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Tessellations
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Non-Euclidean and non-classical geometries
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The intermediate value theorem
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Partial differentiation
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Integration on a curve
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Integration on a surface
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Green's theorem
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Vectors
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Vector functions
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Matrices
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Solving matrix equations
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oSada S, i e d oy S
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Ay S € Sl en o plas gl wyl ,Shy eyl )
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OS4qn Gl
Null spaces
ey g —eg! Sy stkernal) JG,S Gl ga— sGssals
S 64..“);(;__..“'_,“‘,45 JI9—oda sdu_;J o Gals s §— ‘SGJ"AL—-O

Zer0) (g i [Sip—ull 5 o ages (MAPPING) sS—tas

(linear transformation) sy ——da oS, Sia s 5——ae (Vector

&S 6 iy MM S 08 gy Sl S50, My oy 80
(55508 B maila T So Gl y 8 Hudd ol Sos ba iS5 S
(5090 (S5 Gwes € UILA 4G yyota gdyS i, N gyy
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(Nullity)
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(image space) jueas sy Gy 9als Lol jdaw Gow gis oyl Sy Tia
Wy (sGgsalt o Sou oy so5all IM(M) ¢ Gl S Hn & &
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OB LWl & pGul,B y HlSuswt by
Eigenvalues and eigenvectors

GSUdG5S U orinsm GLSQsal s paul by OlSuswt Lag

O oy Sua e s (S AU b g0 (GlSe G byl y L Se n Jpl
slole © Ky pla syunl e Loy JEigen go iy .Syl S,
e Sl i Kol (IS5, 8 o HEC s slS Ul e

Wy A pwls glas JEJ M o Iyl wcmnXn Gl

o d . Mr=A2Ar 2L 0§ Sl S5 g G ulb J&d
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Y Gy M — A =05y a8 7 #0 —a
=Sasloesly §o —sSes o5ul < oN 4 N &S (determinante) «Seyl <33,
g0l Oala 03 GLSaial G ey y S A d N L

-
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Abstract algebra

$oSom PSGSe ) sy G J S S Saa g o

IS $o3-5 9Say w3 Sas A SIEGLSy sy oy st
S HlSe pal B Gy gl sy (FiEld) plas 535 GG 5,30
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cidos Ol S Gy 46 QL) ) d Siaaes Sy SedaiS
Sude S G Sy 0y LS i pdd 13lge 4 §SE - o y oSl
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PIIS 5035

Group theory

S(__M]Lnjs J C.f._i-\S:_Ag LY -4—]‘._1_)&)_1.! L’SiJ‘__u‘,.a J 4..u:u_).| .‘4‘,_,_,_{

Glus, i g0 oo Sau S (il g ye Saidos ya 35l S JuSd (Set)
911_| NN e oSl sgal o sy u SIS 4—Say (aJLJJJ)
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ax(bxc)=(a*b)*c.
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are=exa=¢ShG bt cucae ySuy Saah
o= sl s Saes o €0 Gyl Seudls ygees 30
LTy

S ils ggeiea 1, i(INVerse) o4l , K _laa
$IL 50 o € s )5 Sl ase G jbdda 4 Soy

S a7 puaSen slana 5, 3a gl ptes
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Ol ata sla 44998
Symmetry groups

39 o, Pl S Y e (S S (Sl

29 oyl p—i Al 120 Bl S ol (oGl 4 Qi S
S &8 Bay Sigq oyliss gy Slolaa (S0 8 g0 8 (e
o plada jaa Lol e by 120 4 S 054 Glg0 9l G52
Wrg—Seasey sy S K LIS Lo ey Sanje by
9% b (0S8 i e, Sh S gaa aslo g0 aues
daaS ) iSa 55 J e Sadly Slslaa (SOl st 4 S gy S
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Q oes il ) ol Sl G155 Gy 5 O3S lys
o ot @ by o GG St sl 4 usshe
OilsSen 890 s =0y gy ! S b ooy o Gl s
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©ola gy SCB3Sn b Gl s 0y8 @%h Gy LEG 3
6 sl d ey ey sy OSil a1y syl pan 120 i S
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OEQIIS S 0y JG ey SG
Subgroups and quotient groups

i Gl pasS U K (SUDGrOUP) s S bt~y

U o IS SLSta 0 gyetd S 55 o Sigyy € d wde s
93-S Gmes LG 55 {8}oaY (o suls 094 Lud .ol Ses
Gly s Sy S ¢S (V0 Sy S et jo Al G

G (S g S s Sy S gas

b S Hadd 35S plasagla S b gudiy gl d

{ea.a?.baba®b} d i, Sagyy, S S5 SLSG S GLASGY
oS0y il b oy 120 iy 4 il j e Gl @ S
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Stide,s Sl LS gy d owlSe o, S Sl d oS0 535 e o
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998G aiges o Heys GUgyHAS vh 4y a5
= o b 3aks, ol (484 (Normal subgroup) ,lalub
$o90 09 SGS 49— S J g (S90S Py,
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SleSy el gy JEU € g5 Sudej—S sl_Sab
23S0 Laa G/H & Gy 8 GyS )0 . (aH)(bH) = abH

o9 Seayy) 3 Oloeytd Sl (sS4 5 pusS CysS,0

IS o SewaSa,lSEa Sey o Ses LS £ (3a S
Qo r—=S d slsas plaii 2085 Sl e S G d Sy o
OS85 Seu LS Sqelyy Soy GlgygSau pd loja (sSG)
JolSeslel OLeSy o gnd (lotd € G3g Sy MSGwe) 4y -S 5
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SAaddaiwl LG ole) @asS Subs d uio S Glaal
Olotaot (3084 Olaia d Ea € Qo iy s Glaeslst
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36 SRy g0 aya—da sl (LS Gl et s
23984 (3, 50ee0ls SISl 3a s sl—ed Hl—dd GOy S
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Simple groups

Gy 0 gu—a S Hul g8 g6 lasl —rbl i yy,—S

Ok aaty s LG —lailSag g9 S oS s Olnseast (Sigey S
Sy S, Ghads (g i3 SUl—ws) Goa—S Ol (SO (s
sl g olada d Ea pld € iy Pl ga opla) gttt
LSt i € OSd0ia o)l Soy it ol 5 sygldo 1
e Slesal 99 S LS SU Jidddg po i pleduja go b}
G o Ses el g K GISC03a s, Sl Y
2004 M d (heS0o Siulg—y oS Gl Sy g woy (SiHlad
Al 50 d GlSaw 1S 0 G yeSiinas Gao—e,948 oy S iS4
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diS jee oyl Sl JLSd-(g5—a0 BGLg S 96 GilSeul
Gua—S d pua s —ma 16 Lasy,aa sasla—ieg oL Se )luls i<
Lie ) ¥ SlSqusS esja osriges pluy Glyd S piSesl
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The Monster Group
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72 P FTVE S
Lie groups
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axb+c)=(axb)y+(axc) 4 (a+b)xc=(axc)+(bxc)

Gl JlSQiawly ) SlSauelny GGy o)l sdaS

STl a ey 438 SGdle s JEd e de sl
oV g gbdan, - 0 sK.a#0 o0 w86 wa
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(Set) Sudu i< o i, R Sqdde (pueSes a0 gl o)
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{(Abelian) ca 98 pwlse (R +) Gy
couesegn & olea s @,b ER Gy yyu gy ota 3
a.beRr

s—a i (ab).c=a(b.c) oy ,Su S
a,b,c € R Sudls puu
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IOt 0 I o S Dalud” 4 e s
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(G 50 Sl
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