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Class 12 Chapter 11 - Three Dimensional Geometry

1. In each of the following cases, determine the direction

Sol.

cosings of the normal to the plane and the distance from
the origin.

(a) 2= 2 Blx+y+z=l
) 2x + 3y -z = 5 (d) Sy +B=0
@) Given: Equation of the plane is z = 2

e
Let us first reduce it to vector form r . 0 =d

where d > 0
or x+0y # lz=m 2 (Hered =2 > 0)

i o A A A A
= (xi +¥j +zhk), (0 +{Ij + k=2

A A A A A A
(" ayag + by veeg=layi +byj +ey k) lagi +byj +e3kl)

-+ =
= r . n =2 where we know that

—F o A M
r mxi +yj +zk = (Position vector of point Plx, y, )

— A A A
and here R =0i +0j + k

- =% = A
Nowletusreduce r . n =d to r . n =mp

— —

Dividing both sides by |7 |, =P =2
Il
- & KN
Le _l']l : ml2mp whereﬁzln 0i+0j+k
| Inl Jo+041-1

) ] Ly L
te, N m0f +0j + k andp =2
By definition, direction cosines of normal to the plane
A A h
are coefficients of @, j, & in n e, 0,0, 1and length
of perpendicular from the origin to the plane is p = 2.
ib) Given: Equation of the planc is x + vy + 2 = 1
= Ilx+ly+lz=1 (Hered=15>0)
# A A i ) i
= (xi +yj +zhk).li + j+h)=]
-+ =5 — A e o
e, r .n =] whetrée N = | + | + &k

Dividing both sides by | n | = JIZ+12+1° = G, we have

g
—F =}
A Inl
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Class 12 Chapter 13 - Probability

[*.* The lost card is a diamond, therefore, there are 12 diamond
cards in the remaining pack of 51 cards]

13x12

G,  2x1 _ 156

and MA/E;)) = “2 = BixE0 ™ 5580
2x=1

[*.* The lost card is not a diamond, therefore, there are 13
dinmond cards in the remaining pack of 51 cards]

We have to find E,/A) e, Flost card is a diamond card given
that the two cards drawn from the remaining pack of 51 cards
are dinmonds)

We know that
P(E, ) PLA/E,) ,
! = BOTEm
PE/A) = BB PA/E,) + PIE,) FATE,) Y baye's Theorem)
1 132
—:-_—
1 109 9. 11bo

o 132 132 11
Multipl 4 = 2550, _—
ultiplying every term by 4 x = 152 4 = = =0

Probability that A speaks truth is *E « A coin is tossed. A

reports that a head appears. The probability that actually
tl:lmwal:mndil

4 1 1 2
[.ME 'IB}E {E']‘ﬁ‘ [D}E.
Let event E;: a head appears on a coin.
and E; = E;" a head does not appear

then E;, E; are mutually exclugive and exhaustive events

P(E,) = P(E,) = 5

Let event H: (Person) A reports that a head appears
Given: FPH/E,) = PiPerson A reports that a head appears when

actually there is head) = P{A speaks truth) = E

and hence P(H/E,) = P(A tells a lie) = 1 - % .%

we have to find WE, fH) = PIA head (actually) appears; reported
that a head has appeared)

We know that

P(E,) P(H/E,)
P(E,) P(H/E,) + P(E,) P(H/E,)
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HE, / H=

iBy Baye's Theorem)



Class 12 Chapier 5 - Continuity and Delferentiability

=e™[-3.co83 .3 -6s5indc. 3
+ (=13 sin 3x + 6 cos 3x) ™ . 6
= ¢% (— 9 cos 3x — 18 sin 3x - 18 sin 3¢ + 36 cos 3x)
= ¢* (27 coz 3x — 36 sin 3x)
= 9¢* (3 cos 3x — 4 sin 3x),

8. tan™ x.

Sol. Lot y=tan" x
dy __1
dx l+x

Again differentiating w.r.t. x,
o o g
g g Gee) -1t

de* dx |1+ (1+ )

" 1+ x50 - (2x) _ =2
(1+ x5y 1+ 2P

8. log (log x).
Sol. Let y = log (log x)
dye 1 d s = S0
= L 1 = 1
logx =x x log x
Again differentiating w.rt. =,
42 fxlng::]i 1-1 a (x log x)
E:} = [:Ing.t}?'
- [xlngx]ﬂ-[x%hg:ﬂng:i{ﬂ]
(x log x)*
1
2l [.t.;*lngx.l = (1+ log x)
(x log x)* (= log ="
10. sin (log x).
Sol. Let y = sin (log x)
o 1
% = cos (log x) i ilog x) = cos (log x) . e
_ coz (log x)
x
Again differentiating w.rt. =,
MathonGo 65

Class 10 Chapler 14 - Statistics.

4. The lengths of 40 leaves of a plant are measured correct to
the nearest millimetre, and the data obtained is
represented in the follmving table:

Length (in mm) Number of leaves
118-126 3
127-135
136-144
145-153
154-162
163-171
172-180

Find the median length of the leaves,

(Hint: The data needs to be converted to continuous
classes for finding the median, since the formula assumes
continuous classes. The classes then change to 117.5-126.5,
126.5-135.5, ....., 171.5-180.5.)

Sol. The data is not continuous, so we make the data

bo |& [en | || o

154-162 153.5-162.5
163-171 162.5-171.5
172-180 171.5-180.5 2

N =40

continuous,
C.L C.I. f o
118-126 117.5-126.5 3 3
127-135 126.5-135.5 5 8
136-144 135.5-1445 9 17
145-153 144.5-153.5 12 +— Median
5 class
4

Bl %8| 8|8

=
-

= 20, we locate 20 in ¢f column.

b | 2

40
2
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Exerise 13.3

. 22

Unless stated otherwise, fake m = -

1. A metallic sphere of radius 4.2 em is melted and recast into
the shape of a cylinder of radius 6 cm. Find the height of
the cylinder.

Sol. Radius of the sphere (r) = 4.2 em

4 4

Volume of the sphere | 31

4 22 42 42 42
— ?. % ;- - 4 = IL"I'I'I

f 10 10 1o

Radius of the cylinder (r,) = 6 cm
Let ‘h" be the height of the cylinder

F.'
Volume of the cylinder = xréh = "—: ¥ 6 x B x h em?®

Since, Volume of the metallic sphere = Volume of the cylinder.

4 22 42 42 42 22
= =N — X — % ¥ = — xbG6x6xh

3 7 10 10 10 7

}_HIZ 42 42 -I‘:' o ]_ 1
SR I:['.I I['.I 10 E -F: 5

4%7
KX -F"' . "i CImy EF-H e = 2.744 em.
10 % 10 % 10 LY

=3 h Cm

2, Metallic spheres of radii 6 em, 8 em and 10 cm, respectively,
are melted to form a single solid sphere. Find the radius of
the resulting sphere,
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LectureSectionTopicsIntroduction and Basic Principles of ModelingDiscrete Dynamical SystemsDiscrete Stochastic ModelsStages, States, and ClassesContinuous Dynamical SystemsContinuous Dynamical Systems (continued) and Related TopicsContinuous Stochastic ModelsMathematical Contest in Modeling: Student Discussions and Projects Math
61: Introduction to Discrete Structures Course Description(4) Lecture, three hours; discussion, one hour. Requisites: courses 31A, 31B. Not open for credit to students with credit for course 180 or 184. Discrete structures commonly used in computer science and mathematics, including sets and relations, permutations and combinations, graphs and
trees, induction. P/NP or letter grading.The following schedule, with textbook sections and topics, is based on 26 lectures. The remaining classroom meetings are for two midterm exams and review. These are scheduled by the individual instructor. Often there are midterm exams about the beginning of the fourth and eighth weeks of instruction.R.
Johnsonbaugh,A ADiscrete Mathematics (8th Edition)A A, Prentice-Hall.LectureSectionTopicsEquivalence relations, matrices of relationsBasic counting principlesPermutations and combinationsGeneralized permutations and combinationsSolving recurrence relations (including material in exercises 40-46)Decision trees, sorting (including merge sort
from 7.3) Math 70: Introduction to Probability Course Description(4)A ALecutre, 3 hours; Discussion, 1 hour. Requisites: courses 31A, 31B. Introduction to probability through applications and examples. Topics include laws of large numbers, statistics, chance trees, conditional probability, Bayes? rule, continuous and discrete random variables, jointly
distributed random variables, multivariate normal and conditional distributions. In depth discussion of betting schemes in gambling, occurrence of rare events, coincidences and statistical predictions. P/NP or letter grading.The It presents a list of standard probabilistic problems and analyzes them in detail within the formalism of probability as
mathematical discipline. At the end of the course, students will be able to demonstrate their understanding of the basic grounds and facts of probability as mathematical discipline and apply them to solve questions with probabilistic content. Life, 3rd edition. Random Variables RELEDISCRETE Distributions of random variables distributed directly
MATH 73XP: Key Issues in K-12 Mathematics Course Description (3) seminar, two hours; Field work (observation and participation in the classroom), two hours. Introduce students to the K-12 mathematical activity in the United States. Cultivate the interest in teaching through the exploration of the sequences of mathematical content and the mental
habits that are taught in these degrees. Analyze themes sequences in California's current state standards in mathematics (CCSS-M), the mathematical structures that underlie these sequences and cognitive aspects of learning mathematics. Experience with the mental habits of the professional mathematician described in California's standards for
mathematical practice (including mathematical testing and modeling) and effective strategies to teach mathematics to various groups of students. Field work in local math classrooms organized by the cal teaching program. P/NP (University students) or S/U (graduates) Qualification. National Research Council How students learn: Mathematics in the
classroom. 2005. Other reading materials to be providedGovernors Association and Council of State School Officers of Common Core States for Mathematics (, 2010.LectureSectionTopicsGrades 1-3: Length (CCSS-M 1.MD.2, 2. Md.3, 3.md.4) Grades 3-5: Area and Defined Volume (CCSS-M 3.MD.5 &-7, 5.MD.3 a€5) Did you notice students
participating in CCSS SMP 1 in the classroom? Grades 6-8: Derived area and volume (CCSS-M 6.G., 7.G.4, 8.G.9) Field Work Report: How (if any) did you see students participating in CCSS SMP 2 in the classroom? Grades 9-12: Areas and Volumes of Irregular Solids and Regions (CCSS-M G.GMD.1) Field Work Report: How ((if applicable) Did you
notice students participating in CCSS SMP 3 in the classroom? K-2 Degrees: Decomposition Forms (CCSS-M K.G.6, 1.G.3, 2.G.3) Field Work Information: How (if any) Did you notice students participating in CCSS SMP 4 in the classroom? Grades 3-5: Definition of the fraction as a number (CCSS-M 3.NF.1 and 2) Field Working Notice: In what ways (if
any) did you see students participating in CCSS SMP 5 in the classroom? 5: Multiply fractions (CCSS-M 5.NF.4) Field Work Report: How (if any) did you see students participating in CCSS SMP 7 in the classroom? Grades 6-7: Relationships and Proportional Relationships (CCSS-M 6.RP.3, 7.RP.2) Field Work Information: How (if any) did you see
students participating in CCSS SMP 8 in the classroom? Grades 8-12: Linear and other functions (CCSS-M 6. Ee.9, 8.ee.5, 8.f.3, F.if.1) Mathematics 74xp: Mathematics and pedagogy to teach the description of the course of primary mathematics (3) (Mathematics previously numbered 71SL) Seminar, two hours; Field work (observation and
participation in the classroom), two hours. Facilitatede la Compansion Matenatics and Professional Professional :5-3 sodarG ?alua le ne 8 PMS SSCC ne norapicitrap euq setnaidutse sol a 3Avresbo )anugla is( arenam ©Auq ed :opmac ed ojabart ed osivA )7.FN.5 M-SSCC( sairosivid senoiccaF :5-3 sodarG ?alua le ne 7 PMS SSCC ne napicitrap euq
setnaidutse sol a 3AvresbO¢A ) onugla is( onugla is( arenam ©Auq ed :opmac ed ojabart ed n3AicamrofnI )4.FN.5 M-SSCC( rodacilpitlum senoiccaerF :5-3 sodarG ?alua le ne 6 PMS SSCC ne napicitrap euq setnaidutse sol a 3Avresbo )se is( arenam ©Auq eD¢A :nodisnl krowdleiFsnalP sseL sel ed setnaidutse ed senoicatneserP :5-3 sodarG ?alua le ne 5
PMS SSCC ne napicitrap euq setnaidutse sol a 3Avresbo )anugla is( arenam ©Auq eD¢A :opmac ed ojabart ed n3Aicamrofnl )5.tbn.5 ,5.TBN.4 M-SSCC( soretne sorem2An o F n3Aicacilpitlum ed omtirogla 1E : 5-3 sodarG ?alua le ne 4 PMS SSCC ne napicitrap euq setnaidutse sol a 3Avresbo )anugla is( arenam ©Auq eD¢A :opmac ed ojabart ed
n3Aicamrofnl )7-5.DM.3 M-SSCC( n3Aicacilpitlum al noc n3Aicaler ed aerA :5-3 sodarG ?aluA OLAUTCA )3.FN.4 M-SSCC( SENOICCARF ODNARTNES Y RAPMUS :5-3 sodarG ?alua le ne 2 PMS SSCC ne napicitrap euq setnaidutse 3Avresbo )anugla yah euq se is( arenam ©Auq ed :opmac ed ojabart ed n3Aicamrofnl )2.tbn.3 ,9.TBN.2 M-SSCC(
n3Aiccartsus y n3Aicida ed omtirogla 1E :2-K sodarG ?alua le ne 1 PMS SSCC ne napicitrap euq setnaidutse sol a evresbO detsu ozih ol )yah al is( arenam ©Auq ed :opmac ed ojabart ed n3Aicamrofnl )1.TBN.2 ,2.TBN.1 M-SSCC( neT esaB ametsis IE :2-K sodarG )4.CC.K M-SSCC( dadilanidrac al noc odnatnoC .n3Aicacifilac )sodaudarg( U/S o
)soiratisrevinu setnaidutse( PN/P .hcaeT laC amargorp le rop odazinagro )senoiccel ed nalp led n3Aicatneserp y n3Aicavresbo ed nalp( selacol sacitiAmetam ed salua sal ne opmac ed ojabarT .acitjAmetam n3Aicacude al ne selautca seradnjAtse sol y n3Aicagitsevni al etucsid y sonmula sol sodot arap savitcefe azna+Aesne ed saigetartse acitcarp ,5-K
sacitijAmetam sal ed n®AicarolpxE .ainrofilaC ed 5-K sacitjAmetam ed soidutse ed nalp le ra+Aesne arap ;' I'm gonna go } ####
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resolution course (4), three hours. Prerequisite: Mathematics 100 or significant experience with mathematical competitions. Advanced techniques of resolution of problems and mathematical issues as preparation for Putnam competition. Problems in abstract & Regular prhectic tests given, similar in difficulty in Putnam competition. The registration is
with permission of the instructor, based on a selection test or previous Putnam results. It can be repeated for a maximum of 12 units. P/NP or LETTER CLASSIFICATION. Gelca and T. Andreescu. Selected test problems from previous years. All of the test: contradiction, induction, principle of pigeon, invariants.algebra. Inequalities and identities. Real
and complex polynomials. Linear lgebra. Own values, Cayley-Hamilton's theorem. A lgebra abstract (groups, rings). Geometry and trigonometry. Use of complex vectors and numbers to solve twin problems. Theory of the number. Euler theorem. Diofantinas.com Binatorics and Combinatory Geometry. Generating functions. Probability. Real -analysis
problems. Sequences, series, continuity, derivatives and integrals. Convexity. Multivariable differential and integral cup. Solve integrals using complex animals. Fourier differential equations and animals. Mathematics 103a: Observation and participation: Description of the mathematical instrument course (2) (previously mathematics 330.) Seminar,
one hour; Field work (observation and participation in the classroom), two hours. Requirements: Courses 31A, 31b, 32a, 33a, 33b. The 103A course is applied to 103b, which is applied required to 103c. participation or mentoring in mathematics classes inLanoitar rof sledom gnirapmoc; erutcurts ciarbegla dna noitinifed? slanoitar :rebmuNba+ = )b-
()a-( gnihcaet rof sdohtem gnirapmoc ;erutcurts ciarbegla dna yrotsih ? sregetni :rebmuNnoitinifed ot ortni ;sisylanA melborP ot ortnlscipoTnoitceSerutcel.gnidarg retteL .scitamehtam loohcs yradnoces gnihcaet rof hcraeser tnerruc dna sdradnats lanoisseforp ot noitcudortnl .snoitamrofsnart cirtemoeg dna ,erusaem ,smetsys citamoixa gnidulcni
,loohcs yradnoces ni scipot yrtemoeg yek gnihcaet rof dedeen ygogadep desab-hcraeser dna egdelwonk lacitamehtaM .C501 ot etisiuqer si hcihw ,B501 ot etisiuqer si A501 esruoC .retteb ro -C fo sedarg htiw ,A131 dna, )321 ro( A021 ,)711 ro( A011 sesruoc :setisiugeR .setunim 03 ,krowdleif ;sruoh ruof ,erutceLA A)4(noitpircseD esruoC scitamehtaM
yradnoceS gnihcaeT rof ygogadeP dna scitamehtaM :A501 htaM .gnidarg )setaudarg( U/S ro ) Setaudargrednu (PN/p .Tidercc rof detaeper eb yam .slevel yradnokes dna lookcs elddim ta sessalc scitamehtam siuger decrofne na si A301 esruoC .B33 ,A33 ,B23 ,A23 ,B13 ,A13 sesruoc :setisiugeR .sruoh owt ,)noitapicitrap dna noitavresbo moorssalc(
krowdleif ;ruoh eno ,ranimeS ).033 htaM ylremroF( )2(noitpircseD esruoC noitcurtsnl scitamehtaM :noitapicitraP dna noitavresbO :C301 htaM .gnidarg )setaudarg( U/S ro )setaudargrednu( PN/P .tiderc rof detaeper eb yaM .slevel yradnoces dna loohcs elddim ta sessalc scitamehtam ni gnirotut ro ,noitapicitrap ,noitavresbO .C301 ot etisiuger decrofne
si hcihw ,B301 ot etisiuger decrofne si A301 esruoC .B33 ,A33 ,A23 ,B13 ,A13 sesruoc :setisiugeR .sruoh owt ,)noitapicitrap dna noitavresbo moorssalc( krowdleif ;ruoh eno ,ranimeS ).033 htaM ylremroF( )2(noitpircseD esruoC noitcurtsnl Scitamehtam: Noitapicitrap DNA Noitavresbo: B301 htam .Gnidarg) Setaudarg (U/S RO) SETAUDARGREDNU
(PN/P .TIDERC ROF DETAPER EB YAM. ta ecnadnettAsaera nogylop yratnemele poleved ot nossel ledom ;tcejorp largetni ot ortni no krow tneduts gnitaulave ;aera fo noitinifed :erusaeMyrtemoeg cilobrepyh eht ni meroeht mus elgnairt eht :smetsyS citamoixAyrtemoeg lacirehps ni meroeht mus elgnairt eht no nossel yradnoces ledom a :smetsyS
citamoixAmoixa fo tpecnoc eht gnipoleved no nossel yradnoces ledom a ;dilcuE ot ortni :smetsyS citamoixAcibuc eht gnivlos ;alumrof citardauq eht ;gnirotcaf gnihcaet rof sdohtem gnirapmoc :noitaugEnoitacilpitlum laimonib gnihcaet rof seigetarts gnirapmoc ;stes noitulos fo noitavreserp :noitaugEsnoitauge raenil gnivlos gnihcaet rof seigetarts
gnirapmoc ;stes noitulos fo noitavreserp :noitaugEmoorssalc eht ni tnemssessa evitamrof ;setotpmysa fo .fed ;snoitcnuf lanoitar :noitcnuFscipoTnoitceSerutceL.gnidarg retteL .scitamehtam loohcs yradnoces gnihcaet rof hcraeser tnerruc dna sdradnats lanoisseforp ;loohcs yradnoces ni snoitauge detaler dna snoitcnuf latnednecsnart dna ,lanoitar
,Jlaimonylop yek g NHCAET ROF DEDEEN YGAGADEP Desab-Hcraeser DNA Eggelwonk Lacitamehtam .Retteb Ro -c Fo Sedarg Htiw ,A131 DNA ,)321 ro( a021 ,)711 ,) )4(noitpircseD esruoC scitamehtaM yradnoceS gnihcaeT rof ygogadeP dna scitamehtaM :B501 htaM lanif rof weiver ;melborp emulov xob mumixam no nossel ledom :noitcnuFsnoitcnuf
citardauq dna raenil htiw noitom lanoisnemid eno gniledom :maet ecneics eht htiw gniteeM tnioJsnoitcnuf laitnenopxe htiw atad citsilibaborp gniledom no nossel Ledom ;snoitifed :noitcnufsnoitcnuf raenil htiw atad citsilibaborp gniledom nossel ledom ;noitcejorp cihpargoerets ? Xelpmoc :Rebmunun edortni ot nossel ledom ;meroeht s?erviom ed
,segatnavda rieht dna snoittneserper laitnenpetr dna ,rugnatcer ,ralop ? Xelpmoc :rebmurtp stnemursni saxetni saxet lla because ecnadnettasnoitar lanoitar gnihcaet rof dohtnuoc ,slanoitarri ,simiced ? Slaer smaxe rof syad 4 dna syadiloh 2 htiw ,noitcurtsni fo syad 42 setapicitna eludehcs gniwollof ehT.gnidarg rettel ro PN/P .A011 sesruoc ot lellarap
ecneuqes sronoH .noitazirotcaf euginu ,sniamod laimonylop ,sdleif ,sniamod largetni ,sregetni fo gniR .711 esruoc rof tiderc htiw stneduts ot tiderc rof nepo toN .A511 esruoc :etisiugeR .ruoh eno ,noissucsid ;sruoh eerht ,erutceL )4(noitpircseD esruoC )sronoH( arbeglA :HA011 htaM .regnirpS ,.dE dr3 ,yrotsiH sti dna scitamehtaMA A,. ]
JewllitS.gnidarg rettel ro PN/P .scipot detceleS .suluclac dna yrtemoeg citylana fo noitnevni ,lebA dna tamreF ot segA elddiM hguorht arbegla fo tnempoleveD .foorp dna smetsys rebmun eulav ecalp gnidulcni ,eceerG dna ainolybaB tneicna ni scitamehtam nredom fo stooR . A23 ,B13 ,A13 sesruoc :setisiugeR .ruoh eno ,noissucsid ;sruoh eerht
,erutcel )4(noitpircseD esruoC scitamehtaM fo yrotsiH :601 htaM repap htam fo snoitatneserP tnedutSgnihcaet depatoediv fo snoitatneserP tnedutS.cirtemoeg :ytilibaborP .etinif :ytili baborP.srebmun xelpmoc dna yrtemonogirT .ytiralimis ,snoitcnuf ralucriC :yrtemonogirT.enalp naisetraC eht ni :snoitamrofsnarT .ytiralimiS dna ecneurgnoC
:snoitamrofsnarT.seirtemmyS :snoitamrofsnarT .nalP nosseL fo snoitatneserP tnedutSnalP nosseL. fo snoitatneserP tnedutSemuloV :erusaeM .meroehT naerogahtyP :aerA :erusaeM no eroMscipoTnoitceSerutcel.gnidarg rettel .scitamehtam loohcs yradnoces gnihcaet rof hcraeser tnerruc dna sdradnats lanoisseforp ;loohcs yradnoces ni scipot scitsitats
dna ,ytilibaborp ,sisylana yek gnihcaet rof dedeen ygogadep desab-hcraeser dna egdelwonk lacitamehtaM .retteb ro -C fo sedarg htiw ,A131 dna ,) 321 ro( A021 ,)711 ro( A011 ,B501 ,A501 sesruoc :setisiugeR .setunim 03 ,krowdleif ;sruoh ruof ,erutceLA A)4(noitpircseD esruoC scitamehtaM yradnoceS gnihcaeT rof ygogadeP dna scitamehtaM :C501
htaM renniD noinueR margorP rehcaeT htaM ainrofilaC ALCU LAUNNA TA ECNADNETTAECNEREFNOC GNIHCAET DNA SCITAMEHTAM ALCU GNOL ;sruoh eerht ,erutcel )4(noitpircsed esruoc .smsimhpromomoh dna sgnir tneitouq ,Ecneurgnoc dna slaedi.elbicuscuderri ix(p nehw ))x(/1x[f forts eht ecsalssal ecsalssal ecsalssal ecsalssal ecsalssal
ecsalssal ecssal ecssal ecssal ecssal ecsalssal ecssal ecssal ecssal ecssal ecssal ecssal ecssal ecssal ecssal ec. X[f ni ecneurgnoc .mretdim dnoces ,weiver.]x ni ytilibicuderri ,yilbicuder dna ,stoor ,snoitcnuf laimonylop.noitazirotcaf euqinu dna ,] redro ehT .msihpromomoh neht tsrif msihpromosi seod koob ehT :etoN[ .mretdim tsrif dna weiveR .sgnir fo
msihpromomoh dna smihpromosl.seitreporp cisab ,sgnir fo selpmaxe dna noitinifeD.emirp a si p nehw Zp/Z ,citemhtira raludom ,sessalc ecneurgnoc dna ecneurgnoC .noitazirof euqinu dna ,seirp ,ytilisvid ,mhtirogla noividscipotnoitceutce.loc skoorb ,.de dr3 ,devel tcartsba,.t ,drofergnuh. Ro Emirp I nehw I/R FO ERUTCURTS EHT &€&4€TREE to Ereht
fi dna smaxe rof syad 4 dna syadilah 2 htw ,noitcurtsni Fo syad 42 setopicitna eludehcs gniwollof eht.gnidar rettel -p ,ssnopylodcaf ,ssnilodcaf ,s htiw stneduts ot tiderc rof nepo toN .A511 esruoc :etisiugeR .ruoh eno ,noissucsid ;sruoh eerht ,erutceL. )4(noitpircseD esruoC spuorg gnitanretlA dna cirtemmySsmeroeht wolyS fo noitacilppA .smeroeht
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ro Ix[R ni ytilibicuderri AA &¢ 6.4 noitces ro/dna lamixam ro emirp I nehw I/R FO ERUTCCCS eht 4“4€4 3.6 Noitces od dluoc eno ,emit arhht fi .sweiver I mean, I don't know.Lecture, three hours; discussion, one hour. requirements: courses 110a, 110b. field extensions, theory of galois, applications to geometric constructions and solvability of radicals.
mathematics 111: theory of numbers Description(4) conference, three hours; discussion, one hour. requirement: courses 110a. theory of algebraic numbers (including the main ideal theory,) cyclotomy fields and laws of special reciprocity, equations of diophantine P/NP or card classification. math 114c: computability theory course description
(formerly numbered 114a.) conference, three hours; discussion, one hour. requirement: course 110a or 131a or philosophy 135. computable, computable functions of turing and recursivas; thesis Church/Turing. theorem in a normal way; universal functions; insolvability and indecisive results. recoverive and repeatedly enumerable sets; relative
recursivity, polynomial-time computability. arithmetic hierarchy. P/NP or card classification. math 1141: mathematical logic course Description(4) conference, three hours; discussion, one hour. requirement: course 110a or 131a or philosophy 135. introduction to mathematical logic, mainly pointing to incomplete integrity and theorems of godel.
propositional and preached logic; syntax and semantics; formal deduction; integrity, compactness and theorems Lowenheim/Skolem. theory of formal numbers: non-standard models; godel incompletion theorem. P/NP or card classification. math m114s: introduction to the course of theory description (m112 originally numbered) (like the philosophy
m134.) conference, three hours; discussion, one hour. prerequisite: course 110a or 131a or philosophy 135. theory of axiomatic sets as a framework for mathematical concepts; relationshipsfunctions, numbers, cardinality, axiom of choice, transfinite numbers. P/NP or letterY., Notes on the Set theory, 242 ed., Springer. Mathematics 115a: Description
of the linear djlgebra course (5) a ¢ Conference, three hours; Discuse, two hours. Requirement: 33A course. Test techniques, abstract vector spaces, linear transformations and matrices; determinants; internal products of products; Theory of the own vector. P/NP or LETTER CLASSIFICATION. Friedberg, et al, linear a Linear dependence and
independent linear dependence and linear independence; Bases and dimensions linear transformations, null spaces and rangeslinear transformations, null spaces and rangeslinear transformations, null spaces and ranges; The representation of the matrix of a linear transformation the representation of the matrix of a composition of linear
transformation of linear transformations and multiplication of matrix and siomorphismsinvertibility and isomorphisms; The change of the coordinate matrix The change of the coordinated matrix of the part of the matrix: important facts on the values of the determinants and the values of the Idvectorsinner and the rules and norms of Idvectorsinner;
The orthogonalization process of Gram-Schmidt and the orthogonal accessories the orthogonalization process of gram-schmidt and the orthogonal accessories the attached point of a linear and self-adaptation of normal operators and self-adapt math 115Ah: linear course) (5). ; Discuse, two hours. Requirement: 33a course with b qualification or better.
Test techniques, abstract vector spaces, linear transformations and matrices; determinants; internal products of products; Theory of the own vector. Honors course parallel to the 115A course. P/NP or LETTER CLASSIFICATION. Friedberg, et al, linear & Without noticelectucetiontiCsvector spaces on a field combination and systems of linear
equations; Linear linear dependence lanogohtrO dna yratinUsecirtam rieht dna srotarepO lanogohtrO dna yratinUsecirtam rieht dna srotarepO lanogohtrO dna yratinUA511 ni enod saw naht liated erom gnidulcni 4.6 AAA¢ 1.6 snoitceS weiveRA511 ni enod saw naht liated erom gnidulcni 4.6 AAA¢ 1.6 snoitceS weiveRmeroehT notlimaH yelyaC eht dna
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,scitamehtaM deilppA dna lairtsudnl rof yteicoS ehT .n3ArtaP otneimiconoceR y sotaD ed aAreniM ne sodot©AM xirtaM .srL ,nedlE 1:odireugeR .n3Aicazimitpo squares; Tensor decomposition; Nonnegative matrix factorizationElden:Truncated SVD: Principal Components Regression, Krylov Subspace Method (7.1-7.2)Introduction to Tensor
Decomposition, Basic Tensor Concepts, A Tensor Singular Value Decomposition, Approximating a Tensor by HOSVD (8.1-8.4)Data analysis applications; PagerankElden:The k-Means Algorithm, Non-Negative Matrix Factorization (9.1-9.2)Handwritten Digits and a Simple Algorithm, Classification using SVD Bases, Tangent Distance (10.0-
10.3)Preprocessing the Documents and Queries, The Vector Space Model, Latent Semantic Indexing, Clustering, Non-Negative Matrix Factorization, Lanczos-Golub-Kahan Bidiagonalization, Average Performance (11.1-11.7)Pagerank, Random Walk and Markov Chains, The Power Method for Pagerank Computation, HITS (12.0-12.4)Linear
optimization: modeling; Standard form; DualityChong & Zak:Introduction to Linear Programing, Simple Examples of Linear Programs, Two-Dimensional Linear Programs, Convex Polyhedra and Linear Programming, Standard Form Linear Programs, Basic Solutions, Properties of Basic Solutions, Geometric View of Linear Programs (15.1-15.8)Solving
Linear Equations Using Row Operations, The Canonical Augmented Matrix, Updating the Augmented Matrix, The Simplex Algorithm, Matrix Form of the Simplex Method, Two-Phase Simplex Method, Revised Simplex Method (16.1-16.7)Dual Linear Programs, Properties of Dual Problems (17.1-17.2)Linear optimization solvers (Simplex Method,
Interior-Point Method)Chong & Zak:Introduction to Nonsimplex Methods, Khachiyan?s Method, Affine Scaling Method, Karmarkar?s Method (18.1-18.4)Introduction to Problems with Equality Constraints, Problem Formulation, Tangent and Normal Spaces, Lagrange Condition, Second-Order Conditions, Minimizing Quadratics Subject to Linear
Constraints (20.1-20.6)Unconstrained optimization: optimality condition, local-vs. global minimum, convex set and function; Solvers such as #### ### H#HH B HHBH B HHBHBHHBHBHHBH BB HBH BB HBHHBHBHHBHBHHABHBHHABHBHHBHBHHBHBHH#H#H#H#H######congruence of curves and surfaces, intrinsic geometry of surfaces, isometries,
geodesic, Gauss/Bonnet theorem. P/NP or card classification. millman & parker, differential geometry elements, prentice hallbook is subject to change without noticelecturesectiontemas mathematics 121: introduction to topology course Description(4) requirement: course 131a. metric and topological spaces, integrity, compactness, connectivity,
functions, continuity, homeomorphisms, topological properties. the following sample schedule, with sections and textbook themes, is based on 25 conferences. assigned task problems play an important role in the course, and there is usually a midterm review. t. gamelin and r. greene, introduction to topology, 2do ed,.
Dover.LectureSectionTemasSpacious metrics, open and closed sets; integrity, baire category theorem; euclidian spacecompactitude, characterization of compact metric spaces normed linear; linear operators, principle of uniformity; principle of contraction mapping polar spaces, subspatials induction transfinite; spaces of infinite scales the purpose of
math 123 is to study classical geometries from an axiomatic perspective, paying special attention to the parallel postulate of euclid and to the geometric systems that violate it. These systems are called non-Euclidian geometries. among them, hyperbolic geometry is the most important today. here is some background.Del Course (4) Conference, three
hours; Discussion, one hour. Requirements: Courses 32B, 33b. Recommended: Course 115a. 115a. tsaeL ,srebmuN laeR.srebmuN lanoitaR dna noitcudnIscipoTnoitceSerutceLsserP ytisrevinU egdirbmaC ,secapS cirteMA A.E ,nospoCnoitacudE rehgiH lliH-warGecM ,dE dr3 ,sisylanA lacitamehtaM fo selpicnirPA A,.W ,niduR.maxe lanif eht rof sweiver
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naedilcuE ni ygolopot tes tniop ,srebmun laer ;sisylana laer fo snoitadnuof ot noitcudortni suorogiR .gnidarg rettel ro PN/P .A131 sesruoc ot lellarap ecneuges sronoH .A511 esruoc :dednemmoceR .retteb ro B fo sedarg htiw ,b33 dna b23 seresruoc :hal31 rof stisiuger .ruoh ,noissucsid ;sruoh eerht ,erutcel )4(noitpircsed sruonoh( sisylana :hal31 htam
htam htam htam . adnuF.largetnl nnameiR fo seitreporP ,largetnl nnameiR ,meroehT sAAA¢rolyaT.II mretdiM ,meroehT eulaV naeM ,evitavireD.ytiunitnoC mrofinU ,smeroehT timiL.snoitcnuF suounitnoC ,stseT ecnegrevnoC.fnimil. dna pusmiL ,ssartsreieW-onazloB ,secneudgesbuS. I mretdiM ,secneuqeS yhcuaC ,secneugeS enotonoM.smeroehT timil.
,secneuge$ fo stimiLmoixA dnuoB reppU tsaeL ,srebmuN laeR.srebmuN lanoitaR dna noitcudnIscipoTnoitceSerutceL.dE dn2 ,suluclaC fo yroehT ehT :sisylanA yratnemelEA A,ssoR .A.K.maxe lanif eht rof sweiver sulp , noitcurtsni fo skeew hthgie dna htruof eht fo gninnigeb eht tuoba smaxe mretdim era ereht netfO .rotcurtsni laudividni eht yb
deludehcs era esehT .smaxe mretdim dna ,sweiver ,yaweel rof era sgniteem moorssalc eerht gniniamer ehT .serutcel 62 no desab si ,scipot dna snoitces koobtxet htw ,eludehcs gniwolf eht.ytinnnoc ,snoitcnuf ,EcAPS edilcue by Ygolot Tes TNIOP ,srebun laer ;systylana laer Fo snoitadnuof otcudcudcudni Axiomlimits of sequences linked to theorems of
limits. Sequences of monotons, Cauchy sequences, medium-term sub-sub-subsidities, Bolzano-Weierstrass, limsup and liminf. Conversation tests, continuous functions. Unlimited theorems, uniform continuity. The theorem of TM, Riemann Integral, Riemann Properties. Theorem fundamental of calculation, of course review. Math 131BH: Analysis
(Honors) Course Description (4) Conference, three hours; discussion, one hour. P/NP or lyric classification. Requirements: Courses 33b, 115a, 131a. Derivatives, Integral Riemann, sequences and series of functions, Power Series, Fourier Series. The following schedule, with sections of textbooks and themes, is based on 26 conferences. The remaining
meetings in the classroom are for manoeuvre, revisions and midterm reviews. These are programmed by the individual instructor. There are often midterm reviews on the beginning of the fourth and eighth week of instruction, as well as revisions to the final review. -Sequent topology and sequences of relative topology and integrity, compact metric
spaces, continuous functions on space spaces in the product, connected metric spaces and compact suitive convergence, series of non-uniformal functions of median In Integration and Difference of 3Formal Power Series, Real Analytical Functions, Abel Theorem (Optional) 4, Multiplication of the Ex-Ex-Ex-Ex-Ex-Ex-Ex-Ex-Operience Series and Logic
Functions, trigonometric Function Functions, Periodic Functional Functional Functions Fourier Series and Plancherel Theorem, Differentibilities of Clanulous ThreadDescription (4) Conference, three hours; Discuse, an hour. P/NP or LETTER CLASSIFICATION. REQUIREMENTS: COURSES 33B, 115A, 131A. Derivatives, Integral Riemann, sequences
and series series, Power Series, Fourier Series. The following schedule, with sections of textbooks and topics, is based on 26 conferences. The remaining meetings in the classroom are for maneuvering margin, reviews and exits of half a permit. These are programmed by the individual instructor. There are often half -per period of permit over the
beginning of the fourth and eighth week of instruction, in addition to reviews for the final exam. , Compact misma spaces, continuous functions on the mismales of functions, uniform convergence in the integration and differentiation of formal power, real realistic realization functions, the Abel theorem (optional) 4, multiplication of the exponential
power series and the logarmic functions, trigonoméa © tric functions, periodic functions that include Products for periodic functions, Trigonomios Polynomials series, convictions of the time of the IIPERIDIC HOUR, convergence L2 of series of series more fasteners and "asloric" plans, the time of the hour, dsrjecas, The time of the hour, the time of the
hour, the time of the hour, the only, the only thing of the plans. U theorem T, Mathematical Course review 131C: Topics in the Lolysis, J., a first year of animisis, a ¢ Cambridge University Presscoddington, E., An introduction to ordinary differential equations, Dover Publications Math 132 : Complex ANALYSIS FOR COURSE DESCRIPTION



APPLICATIONS (4) Conference, three hours; Discuse, an hour. Requirements: 32B, 33b. INTRODUCTION TO BASIC FILMS AND PROCEDURES OF COMPLEX ANALYSIS OF A RELEVANT VARIABLE FOR APPLICATIONS. The themes include cauchy/riemann equations, cauchy/riemann, The integral formula, the expansion of the power series, the
contour integrals, the calculation of waste. The following schedule, with sections of textbooks and themes, is based on 26 conferences. The remaining meetings in the classroom are for manoeuvre, revisions and a midterm review. These are programmed by the individual instructor. Often there is a midterm review and review on the end of the fifth
week of instruction, plus a review for the final review. Gamelin, & Complex Analysis, Springer/Verlag.*The book is subject to change. Verify with the complex numbers of UCLA complexes.lectureSectureTopicsTopics, polar shape, complex multiplication, roots of complex numbers (most of this is revision) Basic functions, including power, root,
exponential, logarithm and trigonometric functions derived from complex, basic rules of the differentiation equations-riemann-riemann ; reverse functions; harmonic functions; conformality; Linear transformation line integrals fraction and theorem of Green; Harmonic Conjugates of Complex Line, ML-estimation Mathematics 132H: analysis of the
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ylpmis dna seipotomoH ;snoitacilppa dna elpicnirp tnemugra ehTsnoitcnuf cihpromorem dna seitiralugniSalumrof eudiser ehT ;selop dna soreZsalumrof largetni sAAA¢yhcuaC ;slargetni emos fo noitaulavEcsid a ni meroeht sAAA¢yhcuaC dna sevitimirp fo ecnetsixe lacoL ;meroeht sAAA¢tasruoGenalp xelpmoc eht ni stes ,ecnegrevnoc ,seitreporp cisaB-
)seires rewop ,snoitcnuf cihpromoloh ,snoitcnuf suounitnoc( enalp xelpmoc eht No sanoitcnuf ;)enalp xelpmoc eht ,Cnegrevnoc ,seitrepop cisab( enalp xelpmoc eht dna xelpmocscipotnoitnotnotnotahs dna niets niets .ammel eugsebeL-nnameiR .lavesraP ed ameroet ,lerehcnalP ed ameroeT .nnameiR sadargetni senoicnuf arap reiruoF eires al ed
anaidem aicnegrevnoC .saunitnoc senoicnuf arap reiruoF eires al ed anaidem aicnegrevnoC socu‘t@Amonoglrt soimonilop rop adardauc-aidem n3Alcamlxorpa rojem alL. .lesseB ed dadlaugised aL .reiruoF esab al ed dadilamronotrO sarog,Ath ed ameroet ,zrawhcS-yhcuaC dadlaugised ,selamronotro sotnujnoc ,sotcudorp ed seroiretni soicapse
,selairotcev soicapse ed n3AisiveR soc1rt©Amonog1rt soimonilop rop saunitnoc senoicnuf ed n*Aicamixorpa allicneS .rejeF ed ameroeT .rejeF oelc?An ;acifingis oraseC .sbbiG ed onem3Anef ;telhciriD oelcAn led dademrefne aL. .soelc®An soneub rop n3Aiculovnoc al ed s©Avart a n3AicamixorpA .saunitnoc senoicnuf rop sarodargetni senoicnuf ed
n3Aicamixorpa :sarodargetni sacid3Airep senoicnuf ed senoiculovnoC .telhciriD oelc?An le y selaicrap samus ertne n3AixenoC .reiruoF setneicifeoc noc senoixenoC .sacisjAb sedadeiporp y solpmeje :saunitnoc sac1d3A1rep senoicnuf ed senoiculovnoC .arutuf aicnegrevnoc al ed sodatluser sol odnarugiferp sonuglA )lanoicpO( .2 C senoicnuf arap emrofinu
aicnegrevnoC .reiruoF n3Aicamrofsnart y n3Aicaicnerefid ertne n3AicaleR .elbammus etnematulosba reiruoF setneicifeoc arap emrofinu aicnegrevnoC .saunitnoc senoicnuf arap reiruoF n3Aicamrofsnart al ed n3Aicceynl ?lanigiro n3Aicnuf al a oveun ed egrevnoc reiruoF eires al.;A .emrofinu aicnegrevnoc ,aicnegrevnoc ed n3AisiveR .)lenrek telhciriD
.pse( reiruoF eires ed solpmejE .socirt© Amonogirt soimonilop arap n3Aisrevni ed alumr3AF .reiruoF setneicifeoc ed lamrof n3AicatupmoC ?reiruoF eires anu neneit senoicnuf sal sadoT¢A .)saunitnoc senoicnuf sonem la o( nnameiR sadargetni senoicnuf ;selbaicnerefid etnemaunitnoc senoicnuf ;saunitnoc senoicnuf ;olucrAc nu ne senoicnuf ;olavretni nu
ne senoicnuf ;sacid3Airep senoicnuf ; ;)reluE ed alumr3Af .pse( sojelpmoc sorem?AN :n3AisiveRsameTn3AicceSerutcel.ranoiserP notecnirP ed dadisrevinU ,)1 nemuloV and additional properties of the Fourier series, at the discretion of the instructor. Some suggestions: suggestions: ,).de aA2( soac y laenil on acun.AmD ,ztagortS .sartel ed n3Alca01flsalc o
PN/P .sopmac sorto y acisAf ,acimAuq ,aAgoloib ne samelborp a senoicacilpA .selatnemele socig3Alopot y 5001rt©Amoeg sodatluseR .selamron samrof y senoicacrufiB .dadilibatse ed sisiljAna y etimAl solcic ,sojif sotnuP .senoisnemid sod y anu ed sojulF .selaicnerefid senoicauce ed selaenil on sametsis ed socimjAnid sametsis ed sisiljAnA .B33 osruC
:sotisiugeR .aroh anu ,n3Aisucsid ;saroh sert ,aicnerefnoC ).a531 adaremun etnemroiretna( )4( osruc led n3AicpircseD selaicnerefid senoicauce ed selaenil on y selaenil sametsiS :431 htaM RT lesseB-reiruoF ehT ;ecalpaL y reiruoF ed senoicamrofsnart ed n3Alcarapm0C ;grebnesieH ed erbmuditrecni ed oipicnirP ; ad1plAr n3Aicacilpitlum ;reiruoF ed
adipjAr n3Aicamrofsnart al :saicneregus sanuglA .rotcurtsni led n3Aicercsid a ,reiruoF ed senoicamrofsnart sal ed sedadeiporp sarto y senoicacilpA .evalc sedadeiporP ;reiruoF ed atinif n3Aicamrofsnart al. .N Z. )seroirepus o D1 senoisnemid ne( adno ed n3Aicauce aL )lanoicpO( .ecalpal ed n3Aicauce aL ;rolac ed n3Aicauce :EDP arap senoicacilpA
.evalc sedadeiporP ;d"r ne reiruoF ed n3AicamrofsnarT ;d~r ne n3Aicargetnl .adaredom n3Aicunimsid ed senoicnuf a n3AisnetxE .lerehcnalP ed ameroeT .so+Aa ortauc ed senoiculovnoc y n3AicamrofsnarT .ztrawhcS oicapse le ne dadivitcejiB .reiruoF ed n3Aisrevni ed alumr3AF .n3Aicacilpitlum ed alumr3AF .soelc?An soneub omoc sonaissuaG
.sonaissuag ortauc ed n3AicamrofsnarT .ztrawhcS oicapse led n3AicavreserP .reiruoF ed n3Aicamrofsnart al ed sacisjAb saciarbegla sedadeiporP .reiruoF ed n3Aicamrofsnart al ed n3AicinifeD .ztrawhcS ed senoicnuF .adipjAr n3Aicunimsid ed senoicnuF .adaredom n3Aicunimsid ed senoicnuF .sadaucedani selargetni ed n3AisiveR .lamrofni n3Aisucsid anu
,reiruoF ed selargetni sal a reiruoF eires al ed aunitnoc eires anU ;reiruoF ed setneicifeoc ed n3Aicisopmocsed susrev n3Aicnuf anu ed dadivaus ;sevaus sotnup ne reiruoF eires al ed lacol aicnegrevnoC ;2”~n/1 ed erbos erbos n3AisucsiD .smetsyS lacimanyD fo noitinifeDscipoTnoitceSerutcel. Jodadnemocer otnemelpuS( .36 .lov ,scisyhP nredoM fo
sweiveR ,n3Aicacrufib al ed aAroet al a n3Aiccudortnl ,drofwarC .J.puorG skooB noitcudortnl).krowemoh no smelborp detaler dna 3.5 noitceS ni lairetam elpmaxe revoc :noitsegguS( .stniop dexif fo sepyt tnereffiD .tnanimreted dna ecart ,noitauqe citsiretcarahC .srotcevnegie ,seulavnegiE .smetsys raenil fo noitacifissalC.secapsnegie elbatsnu dna elbats
,stiartrop esahP .ytilibats fo sepyt tnereffid ,snoitinifed ,pu-tes lacitamehtam ,selpmaxe gnitavitoM .smetsys raenil lanoisnemid-owt ot noitcudortnl.htped ni revoc ot )snoitcnuj noshpeso] gnitcudnocrepus ,seilferif ,muludnep depmadrevo( selpmaxe eht fo owt ro eno esoohc dluohs rotcurtsnl .selpmaxe rotallicsO.skcenelttob dna stsohg ,srotallicso
mrofinunon ,gnitaeb ,noitinifeD .elcric eht no swolF.gnittimrep emit ,ledom kaerbtuo tcesnl .smargaid noitacrufib dna yroeht cisaB .snoitacrufib tcefrepml.elpmaxe daeb depmadrevo ot etaleR .euqinhcet cisaB .sisylana lanoisnemiD.pooh gnitator no daeb depmadrevo no elpmaxe dednetxE .drofwarc Tnemtaert etaroprocni .noitacrufirb
krofhctip.dlohserht right if Elpmaxe dednetxe .drofw arC ni tnemtaert etaroprocnl .noitacrufib lacitircsnarT.drofwarC ni tnemtaert etaroprocni ,noitacrufib edon-elddas roF .smrof lamron fo noiton ,smargaid noitacrufib ot noitcudortni ,snoitacrufib fo ecnaveler lacisyhP .noitacrufib edon-elddas ,snoitacrufib ot noitcudortnl.B/A151 htaM rof
tnemesitrevdA . ).cte ,tuappx ,looTSD ,acitamehtaM ,elpaM ,baltaM( sloot erawtfos ,sdohtem cisab fo noissucsid gnidulcni ,snoitauge raenilnon fo snoitulos laciremun fo aedi eht ot noitcudortnl .slaitnetoP.snoitallicso fo ytilibissopmi ,sseneuqinu dna ecnetsixe ,)selpmaxe suoremun htiw( sisylana ytilibats raenil. .swolf lanoisnemid-eno
AAA¢decnavdAAAA¢.33 htaM ni hcaorppa morf tnereffid si hcaorppa AAA¢smetsys lacimanydAAA¢ cirtemoeg woh fo noissucsiD .scimanyd noitalupop ot noitacilppA .ytilbats dna ,stynip dexif ,enil eht no SWOLF .SOLF ANOSNEmid-eno Yratnele.sledom raenilnon ot esir gnivig snoitacippa fo selpmaxe .smetsy olucljAc ,ellivuoiL-mrutS ed aAroet
,selaicrap selaicnerefid senoicauce a selbairav senoiculos ed n3Aicarapes ,reiruoF ed eires ,dadiralugnis y aicnetsixe ed sameroet ,amrofsnart ecalpal. .selaicnerefid senoicauce ne sodanoicceles sameT .B33 ,A33 sosruC :sotisiugeR .aroh anu ,n3Aisucsid ;saroh sert ,aicnerefnoc )4( osruc led n3AicpircseD sairanidro selaicnerefid senoicaucE :531
sacitjAmetaM .etimAl olcic ed odoArep y dutilpma arap alacse ed seyeL. .socinAlcomoh y otinifni ,ratnom ed allis ed odon ed senoicacrufiB .solcic ed selabolg senoicacrufiB .opmeit le etimrep ol is setnalicso sacimAuq senoiccaer a n3AicacilpA .sodareneged y socitArcbus ,socitArcrepus sopiT .n3AicinifeD .fpoh ed n3AicacrufiB .solpmeje noc ,salliugroh
ed y ocitArcsnart ,ratnom ed allis ed odon ed senoicacrufib ed n3AisiveR .senoisnemid )siAm y( sod ne senoicacrufiB .esaf ed onalp le ne soac led dadilibisopmI .solpmejE .arutpac ed senoigeR ,nosxidneB-eracnioP ed ameroeT .sadarrec satibr3A ed aicnetsixe al nazilaer euQ .solpmeje noc ,caluD ed oiretirc le y vonupaiL ed senoicnuf sal ,etneidarg ed
sametsis soL .etimAl solcic sol ricudeR .solpmeje sorto y rotallicsO loP red naV .seralop sadanedrooC .n3AicinifeD .solcic sol ratimil arap n3Aiccudortnl .solpmeje noc ,ecidnA led selit?A sedadeiporp y n3AicinifeD .selabolg susrev selacol sodot© Am ed n3AisucsiD .ecidnA led aAroeT .)rotcurtsni led n3Aiccele al ed n3Aicacilpa arto :etnemavitanretlA(
.o+xAeuqep olugn;jA ed nemig©Ar la rignirtser nis ocisjAlc oludn©Ap led amelborp la laenil on esaf ed onalp led sisiljAna led adidnetxe n3AicacilpA .sacinAlcomoh y sacinAlcoreteh satibrA .selbisrever y serodavresnoc sametsiS .selaenil on selaicepse sametsiS .namborG-namtraH ed ameroet le y dadicilobrepiH .selaenil on sonimr©At sol ed otcefE
.n3Aicazilaenil y sojif sotnuP .dadilibatse y airiliugE .senoisnemid sod arap sacig3Alopot saicneucesnoc setreuf y dadiralugnis ,aicnetsixE .olun amilc y esaf ed sotarteR .selanoisnemidib selaenil on sametsiS variations, two-point limit value problems, Green functions. P/NP or lyric classification.g. Simmons, differential equations with applications and
andNotes, 3rd ed., McGraw-Hill.LectureSectionTopicsReview of solution methods and solutions properties for linear constant coefficient equations. Transformation of Laplace. Transformation forward, reverse transformation. Examples of transformation pairs. The transformation of Laplace from a differential equation. The use of the Laplace
transformations for the solution of initial value problems. Computer of Laplace's reverse transformation. Resisted partial fraction explosionsl. Existence and singularity of the transformations of Laplace. Sectionally continuous functions. Exponentially limited functions. PROPERTY of the theorem of convolution. Heaviside's expansion theorem?2. The
function of Heaviside and Dirac Distribution. Drive-in response functions. Use of the drive response function. Existence and theory of singularity. Examples of differential equations without unique solutions or global solutions. Status of Lipschitz; Determination of Lipschitz constants. Status of a global existence and theorem of singularity: when f (x,
and) is Lipschitz in [A, B] x [-8, 8] 4. Examples of the application of existence and theorem of singularity. Preliminary Test; Maximum Standard, Uniform Convergence, Weierstrauss M Test. Equivalence of differential equation to a comprehensive equation 5. iteration of peak. Evidence of existence and singularity. Local existence and theorems of
singularity. Applications of local existence and theorems of singularity. Regular functions and Fourier series. Insufficient approaches to the power series for periodic functions. Fourier series coefficient formulas. Examples of Fourier series. Loss of coefficient formulas from the Fourier series. Fourier series for periodic functions at arbitrary intervals.
Internal productsOrthogonal functions. Derivation of coefficients of the Fourier series using internal products. Conversation theorems for the Fourier series: Punctual convergence. Conversation theorems for Fourier series: L2 L2 ######

HHHA BB HH BB H AR HH AR HH B R H AR R H BB GEH A BB R H AR HH BB H A BB HH BB H A BB HH BB H AR BB H A BB HH BB H A BB HH BB H AR BB HA BB HH BB BH AR BB H B BB H AV BB H A BB HH BB BHA BB HH A BB H AR R B H A BB HH B RSB H AR S H#H 4 ### 4 ##equation in the real line. The maximum principle and singularity of Dirichlet's problem
for heat equation. The heat core and the solution of the initial value problem for the heat equation in the real line. The softening property of the heat flow and the comparison of the main properties of the wave and heat equations. The heat equation in the middle line. Dirichlet and Neumann's boundary conditions. The method of reflection. The wave
equation in the middle line. Waves reflected. (The first part of section 3.2). Non-homogenous heat equation in the real line. The non-homogeneous wave equation in the real line and the operator method. Principle of Duhamel. (Section 3.4: The theorem 1 test using the operator method) Check before the spectral methods of the half. For limit problems
in finite intervals. Separation of variables and wave equation with Dirichlet limit conditions. The own values and functions within a limited interval with Dirichlet limit conditions. The heat equation with Dirichlet contour conditions. Formal expressions of own functions. Neumann's limit conditions for wave and heat equations. The own values and
functions of a limited interval with Neumann limit conditions. The values themselves and their own in an interval coupled with robotin limit conditions: a cheesy discussion. Four-year series and Fourier coefficients of periodic functions in real and complex form. Fourier series explosions for functions defined in an interval of form through pairs and
strange extensions. From and sewing expansions. Examples. Symmetric boundary conditions and orthogonality of the functions of its own. Theorems of convergence for the Fourier series, the notions of uniform and the convergence L™ 2. The less square approach, thefrom Bessel and the identity of Pareseval. A word about the punctual convergence of
the Fourier series. The Laplace equation and armed functions. The most maximum principle The uniqueness of the Dirichlet problem. The Laplace operator in polar coordinates and the Newtonian potential in 2D and 3D. The Laplace equation and separation of variables in a rectave. (Section 6.2, can be omitted due to time limitations). Dirichlet's
problem on the album and Poisson's formula. The medium value property for armed functions and its differentiability properties. Mathematics 142: Mathematical modeling course described, three hours; Discuse, an hour. Prerequisites: 32b courses, 33b. Introduction to the fundamental principles and spirit of the applied mathematics. Emphasis on the
way in which mathematical models are constructed for physical problems. Illustrations of many fields of effort, such as physical sciences, biology, economics and the dynamic of trilimic. Haberman, R., Mathematical Models, Society for Industrial and Applied Mathematics. Mathematics 146: All of description of the mathematical course applied, three
hours; Discuse, an hour. Prerequisite: 32b courses, 33b. Comprehensive equations, function of Green and cages of variations. Selected Applications of the Control Theory, theptics, dynamic systems and other engineering problems. Troutman, J., Variational cup and optimal control: optimization with elementary convexity, 2nd ed., Springer.
MATHEMATICS 151A: All applied description applied (4) Conference, three hours; Discuse, an hour. REQUIREMENTS: COURSES 32B, 33B, 115A, 10A COMPUTATION PROGRAM. Introduction to all numa © rich with algorithms, algorithms annoyism and computer implementation problems. Solution of non -linear equations. Numerical
differentiation, integration and interpolation. All directly to solve linear systems. MATLAB programming. Classification letter. R. Burden and ]. Faires, Numerical Analysis, 10th ed., Brooks/Cole. eslaF eslaF ed odot©Am y ,onaces ed odoteMaicnegrevnoc y somtiroglA aniugjAm order. Multiple roots Zero polynomials. Horner methodDeflation and
polynomials Lagrange Polynomials Lagrange and the Neville method Interpolation and Finite DifferenceCobic Spine InterpolationDifference forward/retroceiverDifference by groups Richardson's extrapolation. Numerical integration based on interpolationThe Newton-Cotes formulas. Composite integration formulas Special types of matrices matrix
algebra review. Method of Jacobi Maths 151B: Applied Numerical Methods Description(4) Conference, three hours; discussion, one hour. Requirement: course 151A. Introduction to numerical methods with emphasis on algorithms, algorithm analysis and computer implementation. Numerical solution of ordinary differential equations. Iterative
solution of linear systems. Computing the minimum square approximations. Discreet the Fourier approach and the rapid Fourier transformation. Matlab programming. Letter of classification. R Burden and ]J. Faires, Numerical Analysis, 10th Ed,. Brooks/Cole.LectureSectionThemes Taylor Methods. Analysis of one-step methods errorsStability of one-
step methods. Taylor Theorem in two Butcher tableau variables. Design of a Runge-KuttaRunge-Kutta-Fehlberg method Adams-Bashforth/Adams-Moulton multistep methods Prediction correction methods. Analysis of general multi-pass methodsStable of multi-step methods. Differential equations of StiffRegion of absolute stability High-order
differential equations. Differential Equations SystemsProblems of monetary value. Linear shooting methodNonlinear method of shooting. Finite difference methods for BVPFinite-difference linear methods for nonlinear BVPSolving nonlinear equations systems. NewtonQuasi-Newton Method - BroydenHomotopy Method and Methods of Follow Linear
Algebra, Eigenvalues,orthogonals and transformations of similarity Energy method. Inverse power method Transformation of the pause user. ShareholdersQR Method ShareholdersQR rolyaT ertne n3AicaleR .selaenil sametsis a n*AixenoC .n3Aicalopretni oimonilop11 ,017.0jif otnup ed samelborp arap IB levin ed sotneimidecorP .notweN-isauQ ed
odot©Am le y notweN ed odot©Am 1E .lanoicnuf n3Aicaretl .selaenil on senoicauce ed ametsiS 76.lareneg ne zirtam ed senoisiviD .sosacse selaenil sametsis a n3AicacilpA .somtirogla sotse arap aicnegrevnoc ed sisiljAnA .ledieS-ssuaG y iboca] sodot©AM .sadnab noc secirtam a n3AicacilpA .ykselohC ed n3AicisopmocseD .etovip ed salgeR .UL ed
n3Alclsopmocsed al y seralugnairt secirtaM .aissauG ed n3AicanimilE .selaenil sametsis arap socisjAb socir© Amun sodot©AM 34 .secirtam ed aicnegrevnoc y seredoP .sonretni sotcudorP .serodarepo y serodarepo ed samroN .sotinifni selanoisnemid selairotcev soicapsE .selairotcev samron y soicapsE .laenil arbegl; A ed n3Aisiver 6 ,53.serorre ed
sisiljAnA .n3Aicazimitpo noc senoixenoC .etnaces odot©Am le y notweN ed odot©Am IE .zAar rartnocne arap senoicacilpA .ojif otnup ed somtirogla 22 ed n3AicatoN" giB .serorre y acit©Amtira us ,setnatolf sotnup ed sorem®AN .dadilibatse y aicnegrevnoC .atinif n3A131cerp ed somtirogla y acit©Amtira a n3AiccudortnlI 81 ,1 1scipoTretpaCkeeW
:saicnerefnoc ed amargorP/osruc led lareneg ameugsE .sserP ytisrevinU notecnirP ,ocir© Amun sisiljAnA ,ttocS yawgdiR .sartel ed n3Aicacifisalc o PN/P .BALTAM n3AlcamargorP .soiporp serolav rartnocne y arutardauc n3Alcalopretn1 selaenil sametsis revloser ,secAar rartnocnE .sodanoicaler sopmac y aAreinegni ,sotad ed aicneic ,senegiAmi ,sacits-
Adatse ne somtirogla racilpa arap sairasecen sedadilibah _neyulcni euq socir© Amun somtirogla sol a asorugir n3Aiccudortnl .etnelaviuge o A01 n3Aicatupmoc al ne n3Aicamargorp ,a131 ,a511 ,b33 ,b23 sosruC :sotisiugeR .aroh anu ,n3Aisucsid .sodardauC ominAM ed 001rt©Amonog1rT oimoniloP led n3AicamixorpA y selanogotrosoimoniloP
setneidnepedni etnemlaenil senoicnuF .sodardauc sominAm ed n3Aicamixorpa al ed seroneM etercsIdmhtiroglA RQ hb151 ne satreibuc saerjA sal. .sodazilitu sotad sol y sodaelpme somtirogla sol ed n3Aicnuf omoc senoicamixorpa sal ed n3Aisicerp al raulave om3Ac n .Arednerpa setnaidutse soL .n3Aiculos us arap sodaiporpa socir© Amun sodot©Am
netnemelpmi e negile e ,acitcjArp al ne negrus euq sotercnoc samelborp razilana a n iArednerpa setnaidutse soL .acir© Amun n3Aicamixorpa ed selatnemadnuf sodot©Am sol ed n3Alcatnemelpm1 al y n3Aicavired al ,setnedecetna ed aAroet al ed n3Aisnerpmoc anu nlArlrluqda setnaidutse soL .losruc led sovitejbO .sartel ed n3Aicacifisalc o PN/P .b151
osruc la olelarap seronoh ed osruC .BALTAM n3AicamargorP .reiruoF ed adlp,Ar n3Aicamrofsnart al y sodardauc sominAm ed amelborp le ,sairanidro selaicnerefid senoicauce sal a sacir© Amun senoiculos rartnocne ,soiporp serolav rartnocnE .sodanoicaler sopmac y aAreinegni ,sotad ed aicneic seneg,Aml sacitsAdatse ne somtirogla racilpa arap
sairasecen sedadilibah neyulcni euq socir© Amun somtirogla sol a asorugir n3Aiccudortnl .rojem o B ed sodarg noc ,a01 n3Alcatupmoc al ne n3Aicamargorp o 13 acitjAmrofnl ,HA151 o A151 ,HA131 o0 A131 ,HA511 o A511 sosruC :sotisiugeR .aroh anu ,n3Aisucsid ;saroh sert ,aicnerefnoC )4( osruc led n3AicpircseD )seronoH( 2 etraP 001r©Amun
sisiljAnA :HB151 sa01t|AmetaM .soiporp serolav sol sodot rartnocne y grebnesseH ed senoicazirotcaF .aAgrene ed odot©AM .oiporp rolav royam le rartnocne a etnerf odot rartnocnE .niroghsreG ed socsiD .artseum ed senoicacilpa sanuglA .oiporp rolav ed samelborp a n3Aiccudortnl 4101.sotseupmoc sameugsE .anaissuag arutardauC ." nospmiS y
ladiozeparT omoc "socisjAb sameuqsE" .acir© Amun arutardauC 319.sodardauc sominAm sol y soimonilop sol ed n3Aicamixorpa al ertne n3AixenoC .senilp$S .nietsnreB ed soimoniloP .mereohT ssartsreieW .senoicnuf ed soicapse veloboS y eugsebeL .n3Aicamixorpa al ed aAroet al a n3Aiccudortnl 218.sacirt© Amonogirt seires noc n3AicamixorpA
.etimreH soimonilop omoc roirepus nedro ed n3Aicalopretni ed sameugsE .egnargal. ed soimonilop y all numéa © rich to find own values and pairs of own vectors/own values, all for the numerical solution of ordinary differential equations, including the systems and and and value problems, solution of least squares problems, and elementary Fourier
theory, including the Fast Fourier Transform and some of its applications. Textbook:L. Ridgway Scott, Numerical Analysis, Princeton University Press. (LSR)R. Burden and ]J. Faires, Numerical Analysis, 10th Ed., Cengage. (BF)Grade policy:Homework 40% Midterm 25% Final exam 35%General Course Outline/Schedule of
Lectures:WeekChapterTopics1BF: 8.1 ¢AAA 8.5Brief review of linear algebra. The least squaresproblem. QR decompositions, Householder trans-formations.2BF: 8.1 ¢AAA 8.5LSR: 9The conjugate gradient method. The Kacsmarzmethod. Ridge regression and LASSO.3LSR: 14Introduction to eigenvalue problems. Some sample applications.
Gershgorin¢AAAs disks. Finding all vs. finding highest eigenvalue. Power method. Hessenberg fact-orizations and finding all eigenvalues.4LSR: 15Eigenvalue algorithms. Power method, inverse iteration and de”A—AAation. Singular Value Decomposition. Finding all eigenvalues using QR decomposition and using Jacobi iteration.5BF: 5.9LSR:
160rdinary di"A—AAerential equations. Existence and uniqueness of solutions. Euler and implicit Euler methods. Error estimates.6BF: 5.4LRS: 17Systems of di"’A—~AAerential equations and higher order di"A—-AAerential equations. Higher order solvers for initial value problems. Runge-Kutta.7BF: 5.6, 5.10, 5.11Stability for numerical ODE solvers.
Implicit schemes such as Adams-Moulton. Multi-step and predictor corrector schemes. Stability.8BF: 11.1 ¢AAA 11.4Boundary value problems. Linear and nonlinear shooting methods. Finite di"A—~AAerence methods.9BF 8.5, 8.6Trigonometric polynomial approximation. Elementary Fourier theory. The fast Fourier trans-form.10Review and catch-up.
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setnaidutse sol a and conditional probability, independence, bayes? Rule, discrete and continuous variables randomly and their distributions, expectation, moments and variance, conditional distribution and expectation, the day of large numbers. P/NP or card classification. The course discusses the fundamentals of probability as a mathematical
discipline rooted in the real undergraduate analysis. At the end of the course, students will have the tools and the ability to formulate, analyze an answer questions in probability and demonstrate the validity of their reasoning in full mathematical rigor. Probability: Introduction (2nd edition). by Grimmett, G. R., & quot; WELSH, D. J. (2014). Oxford:
Oxford University Press. Libune update: T. Austin, 01/20 SECOND SAMPLE, EVENTS, PROBABILITY CONVERSIONAL CONVERSION AND INDEPENDENCE OF PARTICIPATION AND RULE OF BAYES, DISCRETE EXAMPLES Random variable Indicators Function of cumulative distribution, continuous random variable three hours; Discuse, an hour.
Reinforced requirement: courses 170a, 131a. Continuing of the rigorous presentation of the probability theory based on real analysis. Generating moments and functions; Laws of large numbers, the central theorem and convergence in distribution; branching processes; random walks; Poisson and other random processes in continuous time. Advance
issues in probability theory. P/NP or card classification. Probability: Introduction (2nd edition). Oxford: Oxford University Press. of y y sairotaela selbairav ,dadilibaborp ed soicapse :A071 edsed n3AisiveRsameTn3AicceSaicnerefnoC .)4102( .J .D ,hsleW ;touqé& ,.R .G multivariate distributions and independence; Discrete conditional probability and
continues moments, probability and functions of generation of moments, characteristic functions. Laws of large numbers. The central lysh theorem. Convergence in distribution. Ramification processes and all of the generation of functions, probability of extinction of the walks in the integers: recurrence vs. transience, Ruinpoisson processes of
Gambler and its arrival times. Population growth, birth processes in labor and death processes, mathematical line models 170e: Introduction to probability and statistics: Part 1 Description of the probability course, three hours; Discuse, an hour. Requirements: Courses 31A, 31b. It is not open to students with a crime for the 170A course, the
engineering and informal 131a or Statistics 100a. INTRODUCTION TO THE THEORY OF PROBABILIZATION WITH THE UNFAIRS IN RELEVANT ISSUES FOR APPLICATIONS. The themes include discrete distributions (binomial, poisson, etc.) and continuous (exponential, gamma, chi-square, normal), bivariated distributions, distributions of
functions of random variable ). P/np o clasificaciA®n de letras , mortality, insuranceDiscrete bivariate distributionsConditional DistributionsContinuous Bivariate DistributionsBivariate Normal DistributionFunctions of a random variableTransformations of 2 random variablesMoment generating functionsRandom functions associated to normal
distributionsApproximations for Discrete distributionsChebyshevA¢AAs inequality and convergence in probability Math 170S: INTRODUCTION TO PROBABILITY AND STATISTICS: PART 2 Description of the conference course, four hours. Requirements: Courses 31A, 31b and 170e. The sequence of two fourths of Math 170E and 170s aims to equip
the main Math-Conon and Actuarial Financial with essential skills in these guys. Math 170s is an introduction to the statistics. The themes include sampling, estimation and estimator properties; Construction of trust intervals and hypothesis tests. It is designed to meet the requirements of the Society of Acuaries for mathematical statistics.
Classification letter. HOGG, Tanis, Probability of Zimmerman and Statistic Inference (10th Edition) Lecture The Explorar Data Annial Data Analysis MAXIMUME Estimation of the probability. Term 1 on Chapters 6 and 7Tes of two media equality of a statistical test of the goodness of the fiction of Chi-Square ANALISIS OF THE VARIATION OF TWO
VAS Stochastic description of the course (Formerly Numbered 151.) Lecture, three hours; Discuse, an hour. REQUIREMENTS: COURSES 33A, 170A (OR STATISTICS 100A). Discreet Markov chains, continuous time Markov chains, renewal theory. P/NP or card classification. Mathematics 174e: Mathematics of finance for mathematics/students of
economy description of the course (approximately numbered 174). Conference, three hours; Discuse, an hour. Reinforced requirements: 33A and 170e courses (or mathematics 170a or 100A statistics). It is not open for the child to students with a crop by course 174a, Economy 141, or C183/C283 statistics. Mathematical modeling of financial values in
discreet and continuous time. Forward, futures, Swaps, uses and prices (models of ongoing and black-scholes) of European and American options, Greeks and all numa © rich. P/NP or card classification. Hull, John C., options, futures and and elbatius si ssalc ehT .xelpmoc eb nac snoitacilppa rieht ,yratnemele yllacitamehtam era saedi cisab eht elihW
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reneiW)ledom selohcS kcalB fo xidneppA ni foorP edulcni( gnicirP noitpO fo ledoM eerT laimoniB)sdnediviD fo tceffE ,secirP rof sdnuoB rewoL dna reppU ,ytiraP llaC-tuP( snoitpO kcotS fo seitreporP cisaB ,stekraM noitpO fo scinahceM ,spawS)ytixevnoc ,noitarud( sdnoB )erutcurts mret , Drawrof, Orez (Setar Tseretni, Serutuf Gnisu Gnigdeh.snoitisop
fo selpmaxe; sredart fo sepyt; snoitpo, serutuf, sdrawrofscipotnoitCeserutcel.8102 nosraep .notide ht01, sevitavired students who seek a career in financial engineering, the actuarial field, banking, etc., or are seeking to improve their financial literacy in a highly quantitative way.Broverman, Samuel A.A AMathematics of Investment and Credit.A A7th
ed., Actex Publications, 2017.Bean, Michael A. (FSA, CERA FCIA, FCAS, PHD).A ADeterminants of Interest Rates.A ASociety of Actuaries, 2017. Education and Examination Committee of the Society of Actuaries ¢AAA Financial Mathematics Study Note. Robert (ASA, MAAA).A AUsing Duration and Convexity to Approximate Change in Present Value.
Society of Actuaries, 2017. Education and Examination Committee of the Society of Actuaries ¢AAA Financial Mathematics Study Note. €@AA!ABeckley, Jeffrey (FSA, MAAA). Interest Rate Swaps. Society of Actuaries, 2017. Education and Examination Committee of the Society of Actuaries ¢AAA Financial Mathematics Study
Note.Https://www.soa.org/Files/Edu/2017/fm-interest-rate-swaps.pdfLectureSectionTopicsSimple, compound, nominal and effective interest rates. Accumulation. Equation of value, actuarial notation.Effective and nominal discount rates, force of interest.Determinants of interest rates.Non-constant payments and other generalizations.Yield and
reinvestment rates, depreciation.Determination of bond prices and amortization of a bond.Examples of bonds and applications.Internal rate of return defined and net present value.Other methods (dollar-weighted and time weighted) and examples of rate of return.Advanced problem analysis from Weeks 1-4.Advanced problem analysis from Weeks 1-
4.Basic definitions, spot rates.Applications and examples of arbitrage, forward rate agreements and at-par yield.Macaulay duration and modified duration.Application to valuation of cash flows, dependence on term structure.Convexity and Determine the exchange rate. Case of constant notional amount, net payments. Advanced analysis of weeks
problems 6-8. Advanced problems of problems of 6-8. Derivative weeks, dividend discount model, short sale of shares, capital investments, financial derivatives. Description of the course (4) Conference, three hours; Discuse, an hour. Requirement: course 32b, 175 or 177, 170a or 170e or 100A statistics. An introductory course on mathematics
associated with long -term insurance coverage. Individual and multiple survival models, annuities, premiums and polytic values, reserves, pension plans and retirement benefits. Classification letter. A basic sequence course for major financial actuarial mathematics, mathematics 178a and the first half of the mathematics 178B cover the program of
the Actuarios Society (SOA) Actuarial examination in the long term (LTAM). At the end of this course, students may value and establish premiums for insurance instruments of numerous types using traditional actuarial models. The type of life contingency models that are used in the cycles will also understand. Dickson, David C.M., Hardy, Mary R.
and Waters, Howard R, actuarial mathematics for the contingent risks of life. Cambridge University Press, 2013. SECTURESECTICIPOPICSLIFE INSURANCE AND ANNUITY CONTRACTS, PENSION BENEFITS, MUTUAL AND PROPERY INSURERS. Random variable of future life. First actuarial notation and basic properties of TX. Taning future life,
more discussions and exercises. Life tables, fractionated age hypothesis. National Life Tables, Survival models for life insurance holders, survival models for life insurance, life insurance subscriber. Selected and definitive survival models, select life tables. Heterogeneity in odirefiD odirefiD .sorup etod y n3Aicatod ed oruges ,ozalp ed oruges
,senoisruceR .)osac ylht-m/1 ,launa ,aunAtnoc( otelpmoc adiv ed oruge$S .artseum ed samelborp y dadilatrom ed saicnednet benefits, uniform distribution of deaths assumption, claims acceleration approach.Pure endowment, endowment insurance, deferred insurance benefits.Advanced problem analysis.Whole life annuity due and term life
annuity.Whole life immediate, term life immediate, whole life continuous, term continuous, payable 1/ m-thly cases, comparison by payment frequency.Deferred, guaranteed, increasing cases.Evaluating annuity functions, recursions, applying UDD assumption, Woolhouse?s formula.Present value of future loss random variable.Portfolio percentile
maximum principle, extra risks.Policies with annual cash flows, future loss random variable.Case of policies with annual cash flows.Recursive formulas for policy values.Annual profit by source, case of policies with cash flows at 1/m-thly.Case of continuous cash flows.Negative policy values, deferred acquisition expenses and modified premium
reserves, net premium approach. Course Description(4) Lecture, three hours; discussion, one hour. Requisite: 170S (or 170B or Statistics 100B), 178A. The second of the three quarter sequence 178ABC. Multiple state models, pensions, health insurances, profit testing. Topics in statistics used in actuarial work: methods of estimation and probability
distributions. Letter grading.Mathematics 178A and the first half of Mathematics 178B will almost completely cover the syllabus of the Long-Term Actuarial Mathematics exam by the Society of Actuaries. At the end of Mathematics 178A, students learned to value and set premiums for different types of insurances using traditional actuarial models.
They were also exposed to typical models and calculations used in life contingencies. Mathematics 178B first extends this work to multistate models and then covers pensions, health insurances, and profit-testing. The last three weeks of the course will cover the probability distributions employed in most common actuarial theory and begins the study
of the Term Actuarial Mathematics syllabus by the Society of Actuaries.(DHW)Dickson, David C.M., Hardy, Mary R. and Waters, Howard R. ,A AActuarial Mathematics for Life Contingent Risks. 2nd ed., Cambridge University Press, 2013.(Hardy)Hardy, Mary R.,A ALong-Term Actuarial Mathematics Study Note. Society of Actuaries, 2017. Education
and Examination Committee of the Society of Actuaries ¢AAA Long Term Actuarial Mathematics Supplementary Note. KPW)Klugman, Stuart A., Panjer, Harry H. and Willmot, Gordon E.,A ALoss Models: From Data to Decisions. 3rd Edition, Wiley, 2012.LectureSectionTopicsExamples, assumptions and notations of multiple state models.Probability
formulae and computations, Kolmogorov equations, premiums.Policy values, Thiele?s Differential EquationMultiple decrement modelsMultiple decrement tablesDisability income, long term care, critical illness insurance, continuing care communitiesMortality improvement modellingJoint life and last survivors benefits, independent future
lifetimesIndependent future lifetimes (cont.), multiple state model for independent future lifetimesModel with dependent future lifetimes, common shock modelSalary scale function, DC contributionIntroduction to profit testing and principlesProfit measures. Using profit test to calculate premium and reserves, case of multiple state modelsBasic
distributions (moments, percentiles, generating functions and sums of random variables)Tails and their classificationsMeasures of risk (value at risk, tail value at risk)Continuous actuarial models, background probabilityExamples of continuous models, creating new distributionsRelations between distributions. Linear exponential familyPoisson and
negative binomial distributionsBinomial distributions apd (a, b,0) classTruncation and modification at 0 Math 178C: Foundations of Actuarial Mathematics: Loss mode Course Description(4) Lecture, soiloftrop tnemtsevni ni tnemeganam ksir fo stnemurtsni eht dna serusaem ksir fo yduts htped nI .ecnaniF fo scitamehtaM fo noitaunitnoC .E471 sesruoc
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cycles. course description (4) conference, three hours; discussion, one hour. requirement: course 3c or 32a and 61. conference, three hours; discussion, one hour. requirement: course 3c or 32a, and 61. is not open for credit to students with computer credit 180. graphics, greedy algorithms, division and conquest algorithms, dynamic programming,
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.nitaremune citsilibaborp Dna CitotPMYSA OT NOITACILPPA topics in mathematics. Content varies from year to year. May be repeated for credit by petition. P/NP or letter grading. Math 195: Community Internships in Mathematics Education Course DescriptionTutorial, to be arranged. Limited to juniors/seniors. Internship to be supervised by
Center for Community Learning and Mathematics Department. Students meet on a regular basis with instructor, provide periodic reports of their experience, have assigned readings on mathematics education, and complete final paper. The final paper is a substantial part of course, and will require a significant investment of time during the quarter.
May not be repeated and may not be applied toward major requirements. Individual contract with supervising faculty member required. P/NP grading. Math 197: Individual Studies in Mathematics Course Description(2 to 4 units). Tutorial, three hours per week per unit. Limited to juniors/seniors. At discretion of chair and subject to availability of
staff, individual intensive study of topics suitable for undergraduate course credit but not specifically offered as separate courses. Scheduled meetings to be arranged between faculty member and student. Assigned reading and tangible evidence of mastery of subject matter required. May be repeated for maximum of 12 units, but no more than one
197 or 199 course may be applied toward upper division courses required for majors offered by Mathematics Department. Individual contract required. P/NP or letter grading. Math 199: Directed Research or Senior Project in Mathematics Course Description(2 or 4 units). Tutorial, three hours per week per unit. Limited to juniors/seniors. Supervised
individual research under guidance of faculty mentor. Scheduled meetings to be arranged between faculty member and student. Culminating report required. May be repeated for maximum of 12 units, but no more than one 197 or 199 course may be applied toward upper division courses For specialties offered by the math department. Individual
contract is required. P/NP or lyric classification.
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