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TIP C 

2. l\:,r,n c11d Thc,11y Ex:u ni m1ti,1ns : 75 mar~s 

lnsrn,~r1on for 11:1pcr setter (T1\rm end 1'h1,ory l~x11mi11ntlo11s): ·--- .... 
----- ·----------.c_ 

l . l)1~r~ sl1<111li.l h,· 9 question, in th,· tum ~till cxmni11nti11 11s q11c,t iu11 nupcr. - - ---------- ------ -- - - - - I 

1. 111,· !ir,t t I '
1
\ questi on should be , rnnpul ~m-v and cover the enti re :,yll:ihu:,. This q11cs1in11 ~hou ld he ohji:ctive. 

' "•~ k lint ~11swcrs ,, ,. short <1 11sw,,1' t)pe (jll l', tin11 111'1n1 nl 15 ma rk_;_ . 

,\ pnn li'.)111 qu,:siion I which is C() t11p11lsory. rest or th,· paper sk ill co1hi s1 or ,1 units as per lhc syllabus. Evay 
unit , h:11! h,t1•,· two qu c:;1 illns C\l\ cri11g rhc corrcspontli11g unit or th,· , _y ll,1111"- 11,.,wcvcr. lhc s1uck 111 sl1all he asktd 
lo >1 11 ..:111pt 011 1) 011~ or the 111·0 q11c sti o11s i11 lhc u11it. l11 cli1 idu:d questions. may con t:,i11 uprn 5 :<11b-pans / suh-q11c.sti,,ns. Each l 11111 shnl t have ,-1 mmks 11-ci~.l11 agc ul ' 15. 

4. 'lhc ~11 csl'iw,s arc 10 he l'r:1 mcc\ keeping in ,;icw.ll1c lcarn i11g ou1 rn111c., oi'i11c course / paper. Th~ .,tnndard ! le.vcl 
Mth~ qucsti,,ns 1<> be asked should be at tl1c leve l oi'thc prc,crihcd 1c.~1b11n, . 

5 1h ! 1·.::q u11\:mc111 ot' \st ic11 1i lict cak11l.11 ms / lo!,t- lablcs / elm:, - 1ahks may be spcc ilicd ir requ ired. 
Cou.-se Objectives: 

I: 
·1 o ,111ders1:111d dilh:rcnti :, I cakulu, methods to solve 1<11·mulat-•d cng inccri11g problem, . 

I ,------------ --- -

To undcr,:iand sequence and series 10 sol1-c fonnulc,f,•d engineering problems. 
' · .> . 

To undcrs1and integral calculus mdhods 10 solve fonnul a1c<l engineering probk111s. 

J 4· , To undcrswnd line,u· n_lgchra to solve fon°n11lmcd cngi11cai11g problems. 
[

1 

- c ·o,11·se Outco ,nes (-;::0_)_:_______________________________ I 

COi: 

('()~- .'1hili1v tu use in1cgrnl calc11tu , 1ncth ods ro solve ll11·mutatcd _c,1ginccri11g prohlt·n". 

C0 3 .\bdil) 10 ,cquencc "'"' '.ti ,c~~l.ucd engmecr,ng probkms 

Ability lo use uii'l'cr,,111ial culculu, rncth ods-lll sol ve l,1rmulmct1 engineering- prol.> lem, . 

C04 _ _ ,\b1t11i 10 u,e l1nca1 ulgcbr.i w sohc fo1 mula1cd cng11J:c11ng p1,,bknis , 

,--(_:O_u_,-s-eO -- utcome, (CO to Progr,1mm e Outco mes (PO) Mapping (sca le I: lo,,. 2: Medium , .,, Hig h 

CO/PO POii/ 
P0/12 f'0/13 P/J;').J NJ/JS PO06 PO07 1'008 PO09 PO/// NJ // POI ! 

COi 

CO! 

CO3 

C04 

Unit - I 

.· . 1· ·1 r ., ru n(:tio n. dcri vut ivc· oi' ttmctions, implici t functinns, chain 0
. ·, . ·· 1 C·- lculus: Funrn on~ •• 11111 0 ' • · .. -· -· . L ·b · · I · 
d,c1tut1,1 •

1 
· . . · . .. . 1 r--,1·111·1tmr successive dif-lerent1al1011, e1 nttz t1eore 111, . . 1· J-•·· ·au vc to Nl ax11\ld dlh , . . . . . . I 

ru.le, appltcm1on o ( ci 

11 
• . . . f. t' . or· -- ;I1., le vu riablcs r·or cxponcnrrn l. tngonometnc anc Taylo1's a nd tvlcL3urn1 's series lrn itn c ,011, , "' 

loi;a rithmic fu 11 e1iu11 s. I IO hrs] 

Unit-I J . . 1., ii·irt, ·ind ,ubsi-itu ii,,ns ln1e~ra1io11 usi ng pm-rial fra, tions. I t ., 11 rn · !n1c11 n 1t h1n 1
\ • · • ' • • .. • 

1

. · f 
Jutcvral C,J!u, lu:,: " i:: g 1<1 L . :=-. I ·1 is Defi11 i1,· i11 tc!.!111 ls ru ,cl its prc, p:: n ,~s :_ App ,caunn o 

h ' . I ,· lri• ' ll h l l llc: 11 IL 11 1\G I I . ' C 11· 'd I . I, lleduc110 11 lc1 n 11 u :_,e 
O 

,,, 1. _ ( ' · _1. •. 1 mi"°' ,,ni\: Sin qi~il n's a nc rn pcLn1 ti 111 t •. . I 'Jr" 1c-i 1,,I/i, ,,, ., , c , 1,11 . . intc~rau<JII ICJ ,,re: ., a11• · '· · "' .. .. 11 (I hrs I 
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Scquc,n:cs ,111;1 Sl'rics: 1\ rith111 0tic Prugrcss il1 11 (i\. P.), Arithmetic ML'.nn (A .M.), Gcor11 ctric Progression 
(G.P.), general tt)r111 ur a U.P., su111 nr 11 ti:: nns of " Ci. I' . Ari1·h111c tic 1111d geometric series, i1 1linite G.P. and its Sl.l lii . gt:0 111etric mea n (G. M. ). 

Convcrt:1,:11cc and di,·t> rgence or seri es. lesls 1\ir coII1·crg.c 11ce: Comparison lest. Rn1 io tes t, Cauchy's nth 
i•oot 1es1. Lcibnil z te, l, conditional and nbso lutc convcrgr m:c. 

Uni1-lV [ IO hrs] 

M,,triccs 1111 <1 Dekrminants : l'vlat1·ices, Types of ma tri ces, zero matri x, l1',mspose of a matrix, symmetric 
iind skew symmetr ic matrices. Ad di tion, 1nultiplic~ti o11 and scalar multipl ication of matrices. simple 
propert ies <:> t' addit i,m, mul1ipli cc,tio11 a11d scalar 111ultiplkation. Determinant of n square matrix (up to 3 x 
3 111;\\.r ice.~)- properL i'-'S of determinants, minors, cofacto rs. Adjoin t of a square marrix, ConceJJt of 
ckme11tary row and co lumn opernti o11s, I nverge or a 111 ntrix, syrnrnetr ic. skt:w-sy mmetric and orrhogonal 
111 ;1trices, solution of sy~rem of Ii near equations. [I O hrs] 

Text/References: 

I . E. Kr..:yszig, Advarn.:ed Engineering Mmhcn1al ics, I 0th Ed ., \.V i Icy Eastern Lrd., 20 I I . 
13 .S. Grewa l., Ele1m:ntary Engineering Khanrrn publisher 

J . 8 .. S. Circwal. Higher Engineeri11g Mathe nrn1 ics. Khanna publ isher 
4. Sho nti Naroy,111, l'vlatrices, S. Chanel & Co. 
5. Schaum Outline Seri es, Linear Algebra. McGraw Hill 
6. Shanti Narnyan and Dr. P. K. Mittal, Integral Ca lrnl11s, S. Chand & Co. 
7. Sh nnt i Naraya n and Dr. P. K. Mitta l. Di l'i'erc1ni~I C.1 lc ulu s, S. Chand & Co. 
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l' llf'~I' Code:P.i;-/')..2- 1-'~\wr: ~l :) lh e111a t ics- ll I. T:l' l c7 ,__ 1------ -------- ----.. ··--- ---
'Pnp~r II) : 3 I i -1 -- -- ___ J __ ...:... - - - - - - -------
i\·l :u·kin~ Schc nu.•: 

l . ~L:~,1...·,h!I' .,, C n1it inuo11 s 1·:vnl u.nh., 11 : 2~ m:irk, 
'\ , t..·rm .... ,nJ n,~\\r_, 1: ,nnd n.lihHl.< 7 ) 111 :1rks 

l11~tr uctfon fo r 11:111c 1· sette r ('l\:n11 1:ml Theor y i::~ 11111i11ntio11 .1 ): 

L 't1h.:n.' , htHtl d h, '-> q11, sti un:< in th< 1,:r111 cml c., u11d11a1i,111s quc,a ion p1lpn. 
l. \'he lir-<1 t I •1 q11c stin11 ~hm1ld h,: c,1mpul::ory and co V" r th e e1Hi1"1: sy ll abus. Thi ~ ,1ue~ licm should b,· 1_1 bjccci,c. 

-.;\11.J).k 1i 1i,· t lll S\\~ 1"" or , hnn nn ~wl'r typt' l\lH:!~li un nf tu1:1I 151111111..~ •. 
~\ p.,n h\)m qt11.:s.ti,m 1 ,d 1h.: h i~ ~nrnptds,1ry. r~sl or tlH: pnper .•:hil ll consist 01· r.l 11ni1 s as r,..,;r 1i1c ~:y llabu.s. £v~·r y 
11,,h , li:\li h:1w 111<1 ,11 1cs1io11 , C(\\·,: ring tlh: c11rrc~pondi 11g 1111it of Ihc sy ll ab us. l·lu1w 1cr. 1hc 5Iudem shnll be asked 
10 3.u~mp1 o nly '-' th:~ of ti! ~ \Vd) question~"' in Ill e uni i. lndi\'id ll :d q11t!~;tit111 •.: muy conl ..i in t1pto 5 :-;uh-parts/ sub· 
qm:s1iu11s. l :ach l .' nn , hall have " 11 ,.irks 11 ci[\hlag~ or 15 . 

. :t_ l 'lh.' \.lU~Stiun~ ar\." lt l he fra nH.~d kl·q,ing i 11 \i ~w the lcarn in.~ out l.'o tn ~::- nr the c-ours.:.· 1 paper. Th:.: swntl .ird / k"t:I 
,)f\h~ ..:i11~stio 11 s I<) b,: :,sk,'d sh,111ld lw at th~ lc'.L: I ,1 r1hc prc,:c rib,,d rex thnok . 

5. rh~ n :quin:m~11t nf 1sc i,:nti fic) cak11\a1ur,; I los-1:ibk, i ,1:,ra - \ab les may he spccilicil if rcquir.:d. 

Course Ohj cctivcs: 

I: ft) u1Hk r:::: tand li nt':u alg,.;bra lo soh:i.: formul tH1.:J cngim:.i.:ring pn>bkms. 

To 11 nikrstrtm1 cli !T,.:rcll\ i,!I mclhuds Ill solve torn1Lila1.ed cngi11~c ring problems. 

Tu ltn<icrstanc.l mul1i varit1h .. c:1 l~u lus mtlhods !(} ~ol v~ frH1nt!lat..:d cngin~cring prohltm~. 

~1.-~4:'.:::~ __ L.:_T_::o:_:t:m~t:k:::'r_::s:.:_t::.:_111:.:_cl:_'_:_:''::":::' l_::o:___r _::L:i.::_'l:_:":_:u:_:lu:_:s:.__:n:_:1:.:c\::_h::_o_::d.::_s_:___10:..:.:_so.::_l_v_:___c_,·,_,,_n_,u_l_.1_1~_-<l_c_11..:g:..i ,_,e_e_,·_in.:.g.:.1_,r_o_b_k_·
11
_
1s_. ____ _ ____ _ 

Co,..-st' O utco mes (CO): 

CO i: Abi li ty to us,; lmi.:tlr al~~bra to :-::ol: .. ·e. formulated engineering probicrns . 

CO'.': Ab ili ty lo ltSe dil1C:::rt::nl ia.l mcrhoc.ls ro sohe l~irrnul.it i..: d t:ngin l.'.l:!ring pnJblem s. 

Ct..)3: Abilily ro rnulti voci ar~ calculus methods to so lve formulnted engineering probkrns. 

l------- +-A- l-1il i1,_.- ·l' ; us•~ \ '1..·crur ca lculus rm:thods to ~o h·e f<.1rnmb1~d eng int.::_·e_·r_ln..:~'...• P:_· '_·o_b_lc_·n_b_·-_ ______ _ 
Cll-i: 

C ours-c Outcomes (CO to Prn:;;.ntmmt:' Outcome:-; (PO) Mapping (.:; calc I: !ow. 2: l\-Iedium, 3: Hig h 

COiPO PO!JI PO01 P0/13 POli4 \ f'O//5 PU06 P007 POOS P009 PO/fJ POll 
POil 

I 2 
COi I 

l---co_::___j ___ ~'--L--+---1----1- --t---i--
coJ 3 2 2 _ __ _j ___ l----1---+---+-----i 

______ .-.jl----~-•--l------'---7·----r--- 2 2 

L_ ... c_o_-1_ ..L-- _l.--- ~--- L~- - ~---·- - --- ------- - - ~- ----- -

2 2 

lJnit-i 
Li nea ,· AJgeb n 1 . .

1 
.. ., ·t . . 1, ,1111- of a matrix, So luti on o i' sysrern of linear cq11,1lions. . . . d , , -J cl ·.pe nden t o \-CC 01, , '-' , · . . . . . 

Lineudv indepcn c nl " -11 c I . 1 - . ,,·,·cll>r· ProJJ<::rlle, o f· ew,enva lucs: Cav k v-l-lm111lton ,., . . . I . I E'u- •nva li t'.:! ~ anl 1:, 1gc1 -.... ..,, . . 
G aus~ e l,n 1111 ,111 o n rnd JO( , 10" [ 10 hrs] 
Theorem ,1,,J iL, appl1c3flOl'I. 

Unit-11 
Oiffen: 11 ri ,c l Eq u,,tious t I J 1tu ,nou.e11eo11s d illere111 1:1l equmions of tirst . I eq11ar io n. V urwb le •,epn1 a1 e .i nc -
J'orlllmi on of difTcrcnt_w . r fi . 1 ,i de, und 1·11 ,:l t! eg.ree ( Lt:i bnit l and Benoulli's form). Exitct 
nrd,~r. Lin car d iflc re.nual . eq uatio ns '1 d:~i'e r~ ntw l equ.,uuns w i th L"on s1 r111t coeffi c.:ie-n ts, C"c1 111 p l11111.:11 1,11") 

djjfrn,n~i 11l C;Ltuatiu 11, (i eneral li m:nr 
I f I O ll r, J 

funci ion~: Pi1111cu lar i11 1cg.-n 

}\J, ~-- '~ . 
1 hi ·n 
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Unit- 111 
i\•lu ltivar i;,1bk C;1kul11:, 
Pm-tial Jci-i \'a tiv-:s, Cll:1111 rlik . Tuinl tk: ri v:-1t11·e: .l-1,:ol.ii.111 . lvb1.,.i1 m1, iv!i11i111a and !;odd lc point~; Method oi' 
Lagr:rnge 111u lt1pli o::r , : l\\ultip le l111cg1,11i1m: Douult: i11lt:gr:1I :; tC-1rte!;in11 ), ch:inge oi'urdc,· of integration in 
d\lubk i11tegr:1b. Ch:rn 11c orvn rinh lcs (CMtc~ian a11d p,,l;i r) . t-\pplications: arc:,s and V(J lumes. 

[ 10 hrs] 

\Jn it-fV 
\le,·rnr t ,)k nius 
Vt'\:Wr~ Hild sc~lars. ma~nilude nnd direction 01' ;i veclur. Types of wctors, pos ition vector of a puint. D01 
r,rr')(1tt .:: t and Vector product. scalar tr iple product . 
Si:illar :111d w ctur poi111 l'um:l inn. (~radirnt of S,'.;\lar iic ld and di1·cc tio11al deri va ti ves. cu rl and divergence 
,lf vc:ctor lie Ids. line inri;:gra ls. I. IO hrs] 

T<'xtm.cfrn.·nccs: 

I. 
2. 
3. 
4. 
5. 
6. ., 
/ . 

r:. l(reyszi!!. Advanced [nt!i11eerin!! Mathe1natics. I 0th Ed., 'v\l iley Eastern Ud .• 20 11 . 
B.S. c'rew;L °J::'.le rnentary r:ngi11 eer~1g ~darhen1arics, I< han1ia publisher 
B.S . Grewa l, Higher 1::ngineering Mathematics. Khanna publisher 
Shanti NHrayan , Ma1rice:;, S. Chand & Cn . 
N.tvl. K apoor, Differential Equations, Pitnmber Pub Co. 
Schau 111 Outline Seri es. Linear /\l gc bra. i'vicGr~w Hi.II 
Schrn un Outline Series. Vectnr /\nnl:;s is, !vlcCraw Hill 

\ 
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l' n11cr Ctirtc:- Q.<" - I '14- ._ p 11 11 .. . , .•. 1, 1 1 .1. - - ,-: ·-- - - - 1_ 
rap,•r ID: U) fc:'(...J_ -- ·----- ___ "o_~:.1~~Y :1~s1_a_ri_s1_il_·, _ ·-------_-_--J ~_r': I:_. l 
l\l:\rkin :; S~hc 111 c: -

I. ·1\,_,,:h-:1 , t\lll l\111111\b l",\ nlu:\!1 \111 : J5 ll\ ,1rk!, ,, . 
2. 1'.;rn1 ,·11'I 1'1111.111 y F ,:1111iim\itl1h: 51) 111 ,11-k~ 
:l T~1'1\\ ,:11,I Pr:1~1k;1 I 1\, 11111 111 :11i,1n, : 25 111a1b - ----- ·------------------

l oSlruni,)~ 0 ~ p:1p~r Sl!l\Cr (!'~rm cull Tlwury f x11m i11aliuns): ·-·----·-- --- - ______________ __] 
I 1 h ~1'1.' , hl\ tikl b,· 9 ,.11,~s\ i,>ns i,, ti 1,; 11.: n11 ,:11,.l .:xami 11;1Lion, i1 11~,1 ion 1,-11) •i 
l. Th • " · ·' '· . . 1/. h i";'1 \ I ) qu-::.1 ,nn shvuh\ h,: Cl1 il\l1l11St\\'y und CU\'~r Lh,; enti re syll:1hu, . Thi , qu..:s1lo11 ,houlu b l1 ' .. . • 

$1nµk 1111.: a,1s1\ .:rs or ~hMI 11 11 ~,, ,;r 1ype question or il >l,il 15 ma rks. -~ 
0 

~c,uvc, 
A\1,""' lh1in 1111c~1i ,,11 I \l•hich is t:0111p1ilsory . r,;~1 or Lh ,; pup,;r , h~II con, ist ol' 4 tlni ts as p,;1• 1h,; ~v llnhu~. c, ~ry 
111111 ~hnll h~v,: l\l'O qu,·sl lOI\$ COl'Crin g \h,; C01Tt:Spt111cling 1i'11il or 111''. ::y llul.111s 11, J\l'C\'l:f, lhc s1udcn1 .. ;.h~II be /IS~td 
ti\ ,\H'.~111µ1 ~Il ly nn ,; o l 1\1.: 111·,1 qu,stiuns i11 lhc unit. lncl i,·idu:11 qu.:s1i,ms nwy conrain 11 pro 5 s11h- rnn, / sub• 
~1u,,1mn,. , l: .1,;h U1111 sh:ill hav,; u n'. urb 11 ,:i~hl ag,: t1 1' 15. 

4 I!:•'. q11c~\ 10'.' ' ,11·,: 1,1 h,: rr:11111:J 1,,;,:.pin \1 in vi~w th~ karnin !,' n11!corn,;s of 1h, cour.,( i pupt r. The, srandt11'd / kve
1 

·111 th.:. ,111cs\H111s 10 il,' ask, d ~hnuld h,; :n th,: le, cl ,>f Lh, pr,· ,crib,;d l(, IIH,r•k. 

--------1 :\ . _ 111.: r,: '.111 ircn1,•1n or 1:,c1,; 11 1ilk) ,·1tl rnla1n r,, .' log-1ab k s / i.1«1a -· wt,ks 111.i y h,; ,,pcc ii k d ;r rc,1 11 i,·,::i 

C1, ursc Ohjcttiv~s: 

l. \ 'l'o u11 d.:rstn11d cc11 tral 1,;rnkncy i\nd rn,;:1, u1·c nf ,1 ispcrsinn 10 so lve lbrrn ulat~d ~nginccring probkms. 

\ T,1 undt.:rs1,1ncl skewness, kurtosis. corrcla1ion and regression 10 solve formulnt<:d engineaing problems. I 
l· 

'. l"o undcr, 1:111d l'rnbab il i11· ;ind probabili1v dis1ri bu1iu11 , to ,,n11·,: l<1rmul:iLcd c11 cin~n i1 1~ prvblc111s. \ - . - ·---- --1 
r I . ,-1 4: : 1\l unct..: rst:rnd ;mJ use t,:,, nf hypnthcsi, to s,1 ivc lhnn11lmctl c~gi1~ ring prohlem~~---

\ Course O u,c·omcs (CO): 

C'O I: 
Ability 10 u,<.: ,;cnlral tendency and 111easurc of di,pcrsion 10 solv~ fur111 u!aied cnginc~ring probkms. 

I ,\bilily t11--:::- sk~-wn,ss. kunusi s, corre lnlinn and regression 10 solve formuh1tcd engineering 
CO2: 

problem, . 

CO:i : 
Abilil\' 10 us~ prob<1bil i1y Jnrl pro :,abdiiy dis1-r ihu1i,>ns 10 soive lonnul ll~d c11 g.111ceri n!i rrnblcms 

1 C,) 4: .~.bi li1 ,· '" u,c test r,f hypu1h•~si, 111 so lve fo rn11tl c11cd c11~i11c,ri11 f! probkms. \ -c-::-rs~ Ou1c-omes (CO i() 1'1 ogrnmme Outco,ncs (PO) Mapplllg (scale 1: lo·,, ,-2-:--11--i-cJ_i_u_ll_l,-.,-,-il- ,-g-,, - -----

[ co,ro P0'1 ""' POOi "'"" POOi /'006 P,)O, P0'8 - ;;;;; POW \ fO)) 
1'012 

\ COi - 3 I I I - - I i ------C------ - ----1----11----1----- - --1--------' 

\ cm~ I·_ 3 t~---~ ·- i1 '-_____ ,__. - i 

C0 3 · 3 I 1. - ~- --- ----- ------- ------1----- 1--2·--+-2-
- -- - , I ." - 2 

2 
C04 _i_ ___ :_' __ .L-_ _:' _ _:__ __ _,_ ___ _, ___ .. ,_ 

Un it-I : Fre{iucncy di~tr ibution s. Disr; rdc: uml c()11 ti11uous se ri~s, H isrog1·a 111. Frequency po lygon. Measure of 
central lenckncy, Mo:ai1. IV!edi ,111 Mock, Jvlec1su1·c o1 d;spersion. Range. Quartile dev iation. Mea n 
,.kviaLi,llt . stanJard dev iation, l{c: l:il i(ln bdwecn rn en, 111t• of di:;persion, Coeffic ients of dispers ion. 

coeflicie nt ui' v,1 ria1io11. f IO hrsl 

Unit-I! : ~kl:i~ne,, and tvk <1 :,urc: ,ii Skt:\\11l c'SS , l(;1r l l',:11r,c,1 1·s coemciu111!; Li l Sl,s1:wnc:ss, n1 omcnts. Relation 
h.:twc:t: II tr1 iJJ11cnts llbour m<.:an :m d 1n o1n..:11ls ,1bllllt ttll ) 01!ie1 p,1in 1. Kurrns is. 1ype of Kunosis. 
Cu.; fticten l~ of l(unr,, i):. Corn:ln Li t111 and !<:HI Pe,1r, 11n·•; cndlici.:1ns of t:o rrelttti,1 11 . Lineitr Re~:n:ssion. 
1. ,

11
~, or lk;,i'<;a~io1i. cr,dli,· icnt:; 111' l{q}ri: •., i, ,11 . Prnp .-ni,·, of r.: ,!.rcs,; iun w ,Jficicms. a11gk bel\;ecn l\\ ll 

l1ni:: ,.,! ,-,:1•r<::•,-. 1 '" · 110 h1·, J 

,~\ (\ \')/I' 
1 \ • ·1 I ·, 

\ 1 ·· , 

\ ,-.J / 
\ ' 



I 
ll nit HI 
Sampk ~pace, Ev.::n l. L, c111 ~p,1.:c. Di~,.;n:k l{ a11d11m Vmiulil e·; nnd Prob1·1li,·11·t,, [)1',,t-'b 1·( · o· . • . , · • . , ,J 11 ll I JIIS'. 1:-;t.:rett· 
l~and,m~ ""}·1,1b~~;;. P1\ ~nli il ll)' I ~l~\r1 li u1 i011$ a11 d F1·l1hul1ility M:, s~ 1~1.111ctio11 ~, Cumula tive Diw·il.,ution 
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