
Studying 
al
ulus: some preliminary advi
eI have in
luded below a few tips that appear to have been useful for students in past 
ourses overthe years. I have kept them to a bare minimum. The di�erent points are interdependent, but notentirely. So if you feel that some of them are diÆ
ult to follow, you should still try the others, andthen eventually �nd a way to adjust the whole pro�le to mat
h your mode of study.1. TextbookRead the textbook!!! Three times. The �rst time 
an be a rough overview, preferably before thematerial is 
overed in the le
ture. The se
ond time, you should read in detail the main body of thetext and the examples. Make sure you understand ea
h example very well, so that you 
an reprodu
eits 
al
ulation and argumentation. The third reading, a review, is intended to give you 
on�den
e,and an overall grasp of the most signi�
ant points.2. Exer
isesThe most important advi
e is in item 1: Read the textbook!!. Most of the exer
ises are routine ifyou have read and understood the text and espe
ially if you 
an reprodu
e the argument in theexamples. Ex
ept for the most routine exer
ises, ea
h problem should be solved twi
e. The �rst timeto struggle your way through while working out the separate diÆ
ulties. The se
ond time withsmooth 
on�den
e. In parti
ular, the assignments should be written twi
e: the �rst writing shouldbe a `draft' that still displays the hesitation and diÆ
ulties. But the submitted version should bewritten in a systemati
 and organized fashion that builds up your 
on�den
e with respe
t to theideas involved. Give yourself plenty of room to write for ea
h problem and use plenty of s
rat
hpaper (that should always be kept readily available). In parti
ular, always work at a desk thatdoesn't inhibit your willingness to try out sample 
al
ulations.Never do the following:-Prepare a few pie
es of paper.-Write on the left at 
ertain intervals the numbers of the problems you need to submit.-Cram the senten
es together in a haphazard manner in order to �t the solutions into the spa
e youhave needlessly allotted yourself.In many 
ases, it is not unreasonable to use an entire page for a single problem. Whatever you endup doing, the way you eventually write things down will re
e
t the 
larity of your understanding. Ifin doubt about the desirable degree of 
larity, think about how you would feel if your writing werea
tually the one printed in the textbook. Submit your assignments with a sense of 
ompletion.3. Le
turesDo not fo
us too mu
h on taking notes. You may if it helps you to 
on
entrate, but you should givemost of your attention to understanding what is being said in 
lass. My experien
e is that if you justjot things down that you don't understand, notes are either useless or misleading. That's why it'sgreat 
onservation of time and energy to understand the important points when they are beingmade, and then to reinfor
e this understanding by reading the textbook and doing the exer
ises. Sitnear the front of the 
lass so that you 
an have a
tual human intera
tion with the le
turer. Askquestions when you get lost so you 
an follow the drift of the argument through the whole 
lass frombeginning to end. If you are not used to this, it might take pra
ti
e over time. At �rst you might
on
entrate enough to follow the �rst �fteen minutes. With more pra
ti
e, you keep up for thirtyminutes. If you keep at it, eventually you will be able to understand every le
ture from thebeginning to the end. The key point, on
e again, is to 
on
entrate! Training yourself in this way isa valuable investment that will serve you well over many years in many di�erent situations. Do notmiss le
tures! College life 
an be
ome suÆ
iently unstru
tured and 
haoti
 as it is. No matter howlittle you feel is being gained, the physi
al dis
ipline of keeping up with every le
ture will help youorganize your life in general. Even if you are entirely lost (or bored) just 
ome to the le
ture halland meditate for 50 minutes. Meanwhile, remember that your instru
tor will never be able to 
over1



every detail of the material you are expe
ted eventually to understand. Therefore, it is essential to
omplement the le
tures with the other a
tivities, espe
ially, reading the textbook!!4. OÆ
e hoursThere is one important point to be made here. Intera
t with your instru
tor as one intelligentperson to another. Be respe
tful and 
on�dent at the same time. What does 
on�den
e 
onsist of inthis 
ontext? Do not be afraid to look stupid! In pra
ti
e, this means revealing your weaknesseshonestly so that your instru
tor 
an help you with them. You are an intelligent and inquisitiveadult, so that any reasonable instru
tor will wel
ome su
h openness and not penalize you for it.Here is one important example: Suppose you 
annot solve a problem. You have tried variousapproa
hes but the answer 
omes out wrong. Then instead of letting your instru
tor explain thewhole thing to you, go up to the board yourself and show him/her what you have been doing. Askyour instru
tor to point out what you are doing wrong. Carrying this through on
e with honesty (toyourself and to your instru
tor) 
an end up more useful than ten times of passive attempts atabsorbing someone else's explanation. Prepare your questions with some 
are.An example of a bad question is `How do you do problem 7?' to whi
h my reply always will be`What have you tried?'A better question is `I've tried su
h and su
h with problem 7, but at step X, what should I do?' Iwill probably ask you to reread the se
tion of the textbook the exer
ise appears in, and try toen
ourage you to 
ome up with the pro
edure for yourself.An even better question: `This is how I solved problem 7. I feel un
ertain about step X. It seems tome that pro
edure Y from the textbook is the relevant one, but it doesn't seem to work. What am Idoing wrong?'Here is one remark about answers that often surprises students: You should eventually solve theproblems with so mu
h 
on�den
e that you do not need anyone to tell you if it's 
orre
t. Thinkabout addition, say, adding two digit numbers. If there is a person who needs someone else to 
he
kthe 
orre
tness of ea
h answer, would you say this person understands addition?5. Self-studyA frequent question that needs to be fa
ed is the number of study hours outside of 
lass. It is hardto give a general answer. But one important method is to study many hours at a stret
h. So 10study hours spread out over seven days will be less eÆ
a
ious than two 
hunks of 5 hours. This isbe
ause mathemati
s usually requires warm-up time just to get going. If you study for one hour, youwill be stopping just when your attention is getting properly fo
ussed. Dis
ussing problems withfriends 
an be fun and eÆ
a
ious, but 
an be overdone. The bulk of study time must be spent alonein deep 
on
entration.6. ExamsAfter you have done all of the above, you don't need to worry about exams. But one point 
an bemade: A good student is prepared enough to do tolerably well even one week in advan
e of the examdate. Equipped with that attitude, the last week 
an just be spent �nalizing the details and buildingup 
on�den
e.
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